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ABSTRACT 

To varying degrees, Earth's geomagnetic field protects the volume within its influence from energetic 
ions present in galactic and solar cosmic radiation. The accurate calculation of galactic and solar cosmic 
radiation dose rates and other related quantities in near-Earth space and within Earth's atmosphere 
requires knowledge of the influence of the geomagnetic field on these incoming energetic ions. CARI 
(Civil Aviation Research Institute [this is the acronym for a previous name of what is now the Civil 
Aerospace Medical Institute, or CAMI]) software for calculating doses of ionizing radiation in the 
atmosphere from cosmic radiation has been in development since the late 1980s. Similar to previous 
versions of CARI, the approach used by CARI-7 and CARI-7A to incorporate geomagnetic shielding relies 
on precalculated tables of effective vertical cutoff rigidities. Unlike previous versions, CARI-7A offers 
multiple options for handling these data. This report presents the geomagnetic shielding algorithms and 
data used by CARI-7 and -7A.   
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INTRODUCTION 

The Earth's magnetic field (geomagnetic field) is similar in shape to the field surrounding a bar magnet, 
with its north pole near the geographic south pole and south pole near its geographic north pole (Figure 
1). To the degree that their directions of motion are misaligned with the direction of the geomagnetic 
field, charged particles approaching the Earth through this field have their paths altered. Particles of the 
same magnetic rigidity (momentum per unit of electric charge) all follow the same path (in the same 
magnetic field, particles with higher rigidities follow straighter, i.e., more rigid paths). At the 
geomagnetic equator, where field lines are nearly parallel to the Earth's surface, particles with 
insufficient rigidity are bent back into interplanetary space before they can enter the atmosphere. Away 
from the geomagnetic equator, closer to the geomagnetic poles, the field lines are more perpendicular 
to the Earth's surface, and therefore more parallel to the trajectories of the incoming ions. Thus, many 
ions that could not enter at the equator can reach the atmosphere. At the magnetic poles, because field 
lines are perpendicular to the Earth's surface the ions paths are not bent away, allowing ions of any 
rigidity to reach the Earth's atmosphere. 

Figure 1. Earth's Magnetic Field, Showing Field Lines and the Relative Alignment of the Magnetic Dipole 
and Rotation Axes  

 

Note. Image courtesy of Istituto Nazionale di Geofisica e Vulcanologia, 2018. 
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According to the dynamo theory of Earth's magnetism, most of the geomagnetic field results from the 
rotation of liquid iron in the Earth's outer core (Demorest, 2001). The energy that drives this rotation is 
still unknown. While similar to a simple dipole field, it is not uniform and the coordinates of the 
magnetic poles change. Except for temporary changes during geomagnetic storms, the geomagnetic 
field normally changes slowly. The polarity has reversed at irregular intervals on a scale of once every 
hundreds of thousands of years. For the past several decades, the geomagnetic field has been slowly 
weakening, such that if the trend continues long enough, the dipole field will disappear in about 2000 
years. Accurate projection on that timescale, however, is not yet possible.  

DESCRIPTION 

Effective Vertical Cutoff Rigidities 

The shape of the geomagnetic field is similar to that produced by a bar magnet with its north pole near 
the geographic south pole and its south pole near the geographic north pole. This shape of field is a 
called a dipole field. Störmer theory describes the motion of a charged particle in a dipole field (Störmer, 
1955). Although the Earth's field is approximately dipole, the presence of the Earth (a solid object) in the 
magnetic field complicates the problem. Another complication is that Earth's axis of rotation is not the 
same as the axis of the magnetic field. Since 1968, the International Association of Geomagnetism and 
Aeronomy has published standard descriptions of Earth's internal magnetic field using an expansion in 
spherical harmonics (International Association of Geomagnetism and Aeronomy, 2010; Finlay et al., 
2010). Prior to 2000, this was a 10th order expansion; since then, International Geophysical Reference 
Field models have used 13th order spherical harmonics. Particle trajectories through such a complex field 
model are calculated using numerical methods.  Appendix A describes the method of calculation of 
effective vertical cutoff rigidities from these data (Smart and Shea, 2013). 

CARI-7 and 7A use effective vertical magnetic cutoff rigidity as a proxy for other details of the magnetic 
field. Effective vertical cutoff rigidities calculated for an altitude of 20 km are used as the base data for 
the calculations. Tables from 1965 through 2010 are provided as appendices B through G, respectively 
(K. O'Brien, personal communication, 1999; Shea et al., 1968; Shea & Smart, 1983; Smart, 2005; Smart & 
Shea, 1997; 2001; 2008; 2013), and electronically (Federal Aviation Administration, 2018). There are two 
ways the user can include particles from the non-vertical directions: non-vertical cutoffs can be 
calculated, or the vertical cutoff can be applied to the whole sky.  

Using non-vertical cutoffs (CARI-7A only) 

Non-vertical cutoffs in a dipole field can be calculated using Störmer's (1955) equation for cutoffs (Rc) as 
a function of zenith and azimuth, 

,     (1) ( ) ( ) ( )[ ]23 coscos/coscos1160, λψλψψλ −−=cR
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where ψ is the angle a cosmic-ray particle makes with a vector pointing west, Rv is the effective vertical 
cutoff rigidity in gigavolts (GV), and λ is the geomagnetic latitude, which can be used to calculate the 
vertical cutoff using the equation 

Rv = 14.9 cos4(λ).            (2) 

Figure 2 shows geomagnetic latitudes calculated for the year 2000 geomagnetic epoch. By normalizing 
Eq. 1 to RV, one can use it to carry the details of the field:  

Rα = 4 Rv {[1+(1-sin(ε)sin(φ)cos3(λ))1/2]2}-1         (3) 

where Rα is the cutoff rigidity in angular direction α, ε the angle from zenith, φ the azimuthal angle 
measured clockwise from magnetic north, and λ is again the geomagnetic latitude (Smart and Shea, 
2003). 

Figure 2. Geographic and Geomagnetic Coordinates for Epoch 2000 

  

Note. Major geomagnetic latitude and longitude lines are in cyan and red, respectively. The geomagnetic 
equator is depicted in green. From "US/UK geomagnetic chart – epoch 2000 geomagnetic coordinates" 
by the National Centers for Environmental Information, 2018.  

Using a single cutoff rigidity for all directions of approach 

Isotropic particle entry at 100 km was used to generate the secondary cosmic radiation shower data 
with Monte Carlo N-Particle Extended (MCNPX) ver. 2.7.0 (Oak Ridge National Laboratory, 2011). Use of 
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a single rigidity, such as the effective vertical cutoff rigidity (Rc), as the cutoff rigidity for the whole sky, 
also known as the apparent cutoff (Rapp), regardless of zenith and azimuth, is the recommended user 
choice. This is recommended because it does not require converting isotropically averaged secondary 
particle fluence tallies into directionally resolved components adjusted for slant depths effects, followed 
by reconstruction of the total fluences while incorporating the angularly resolved cutoffs.  

Apparent cutoff is calculated from Rv using a three-zone fit to the data of Table 2 of Dorman et al. 
(2008). If Rv is less than 8.66 GV then,  
 
Rapp = Rv (1.00005566E-05 + 2.912E-04 Rv).       (4) 
 
If Rv is greater than 10.4 GV then, 
   
Rapp = Rv (1.03438E-02 + 1.362E-03 Rv).        (5) 
 
Otherwise, 
 
Rapp = Rv (0.7747 + 2.642E-02 Rv).        (6) 
 
This procedure approximates the data in Dorman et al. (2008), with minimal computational burden. 

Prior to CARI-7 and 7A version 4.00 the use of effective vertical cutoff rigidity in lieu of apparent cutoff 
rigidity was default (Copeland, 2017). Ratios of effective dose rates calculated using apparent cutoff 
rigidity relative to effective vertical cutoff rigidity for January 2010 at an altitude of 10.6 km (35,000 ft) 
are shown in Table 1. Using apparent cutoff leads to slightly reduces doses at most cutoff rigidities 
(except close to 9 GV).  
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Table 1. Ratios of Effective Dose Rates Calculated Using Apparent Cutoff Rigidity (Eapp) to Those 
Calculated Using Effective Vertical Cutoff Rigidity as Apparent Cutoff Rigidity (Eeff) for January 2010 at an 
Altitude of 10.6 km (35,000 ft) 

Effective Cutoff Rigidity at 20 km, GV Ratio Eapp:Eeff 

<1 1.0000 

3 0.9997 

5 0.9991 

7 0.9987 

9 1.0217 

11 0.9618 

13 0.9586 

15 0.9564 

17 0.9551 

 

Adjustment for altitude 

CARI-7 always uses the altitude-adjusted effective vertical cutoff rigidity (Rv,adj) to estimate the apparent 
cutoff, while CARI-7A allows the use of angularly dependent cutoffs discussed above. In both versions, 
the altitude adjustment to vertical cutoff approximates Shea et al. (1987) results as,   

Rv,adj = Rv (RTable ÷ RVehicle)2.0353
          (7) 

 
where RTable and RVehicle are the altitudes of the calculated effective vertical cutoff rigidity and the 
vehicle, respectively, in units of Earth radii. 

Adjustment during geomagnetic storms  

MCNPX 2.7.0 does not allow the inclusion of external magnetic fields. Thus, the Earth's external 
magnetic field structure cannot be directly included in the particle transport and magnetic field effects 
are applied as a modulations to the primary particle spectrum at the top of the atmosphere.  

The effective vertical cutoff during geomagnetically quiet conditions is corrected for any ongoing 
geomagnetic disturbance based on the Kp index using Al Anid’s method (Al Anid et al., 2009). In this 
method, changes in vertical cutoff are ignored if the Kp index is <5. When the Kp index is ≥5 (i.e., during 
an ongoing geomagnetic storm), the vertical cutoff is altered to Rv,storm as follows: 



6 
 

        (8) 

where,  

 ρ = Rv,quiet ÷ 2.9.           (9) 

 

CONCLUDING REMARKS 

The best method of incorporating the effects of non-vertical rigidity cutoffs was a concern during 
development of CARI-7. Latitude survey results (Dorman et al., 2008) and angularly resolved transport 
calculations using a direct numerical (i.e., non-Monte Carlo) approach (Felsberger et al., 2009) indicated 
that reductions in dose should be expected, particularly at low geomagnetic latitudes (high cutoff 
rigidities), when compared with a simple approach in which the effective vertical cutoff rigidity is 
regarded as the apparent cutoff rigidity. This trend agrees with calculations in Chapter 5, Section 6 of 
Copeland (2014) and in updated results of Copeland (2017). 

The approach most in keeping with the nature of the MCNPX source shower data is the use of apparent 
cutoff rigidity. This is because the MCNPX simulations were of showers initiated by isotropically incident 
primary particles. They do not lend themselves well to use as beams. Isotropic irradiation from above is 
not a good simulation of radiation from above from any particular zenith angle until the atmospheric 
depth becomes very large, such that non-vertically approaching particles have so much more 
atmosphere to penetrate than their nearly-vertical counterparts that they can be safely ignored. Even if 
monodirectional (i.e., straight-ahead) transport is assumed, long-range primary and secondary particles, 
such as muons and neutrons, which experience very little interaction, complicate the derivation of 
angularly resolved particle fluences at altitude from the isotropically tallied shower fluence data (See 
Chapters 4–6 of Copeland [2014] and Copeland [2017]). 
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APPENDICES 

Appendix A: Delivered report from FAA Contract Number DTFAAC-12-P-06334  
 

Final Report: Vertical Geomagnetic Cutoff Rigidities for Epoch 2010 
 

FAA order Number DTFAAC-12-P-06334 
 

D.F. SMART and M.A. SHEA 
SSSRC@MSN.COM 

 
The Earth's geomagnetic field is evolving rapidly (in geological time) and, as a consequence, the amount 
of geomagnetic shielding at a specific location is also changing.  Geomagnetic cutoff rigidities derived from 
the International Geomagnetic Reference Fields (IGRF) are a basic quantity necessary to compute the 
radiation dose due to cosmic radiation experienced along aircraft routes.  Aircraft measurements of the 
radiation dose experienced along specific flight paths are sufficiently precise that the results of the secular 
variation of the geomagnetic field are discernible.  The 11th generation of the IGRF describes the earth's 
magnetic field to previously unattainable precision (IAGA, 2010).  As a result of the advances in computer 
processor chip capability in the last decade, it is now possible to compute cutoff rigidities in finer grid 
resolution.  For Epoch 2010 we have computed the vertical cutoff rigidity at one degree intervals in both 
latitude and longitude.  An updated set of quiescent vertical geomagnetic cutoff rigidities for Epoch 2010 
utilizing the high precision geomagnetic field coefficients resulted in a more precise world grid of 
geomagnetic cutoff rigidity values than previously calculated values.  We describe our 2010 computed 
vertical cutoff rigidities and examine some of the discontinuities in the effective geomagnetic cutoff 
rigidities that are a result of the cosmic ray penumbra that may result in limitations in the applications of 
vertical geomagnetic cutoff rigidities. 
 
Figure 1 presents calculated 2010 vertical cutoff rigidity contours plotted on a world map. 
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Figure 1.  Iso-rigidity contours for vertical geomagnetic cutoff rigidities for Epoch 2010. 
 
Geomagnetic cutoff rigidities 
 
Geomagnetic cutoff rigidities (rigidity is momentum per unit charge) are used as a tool for the following:   
1.  To quantitatively define the amount of shielding provided by the earth's magnetic field from the energetic 

charged particle cosmic radiation that pervades all known space.  
2.  To predict the cosmic radiation charged particle transmission through the magnetosphere to a specific 

location as a function of direction.   
3.  To order measurements of charged particle data, or the charged particle effects such as radiation dose.  
 
Figure 2 illustrates the change in the main dipole term of the geomagnetic field.  The magnitude 
of the magnetic field changes  are not uniform over the surface of the earth as the higher order 
terms are more significant in certain regions. The result of these changes is that the cosmic ray 
intensity observed by neutron monitors has discernible changes over the time scale of a decade in 
the regions of the earth where the geomagnetic field changes are significant.  Figure 3 illustrates 
the regions of the world where these changes are significant. 
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Figure 2.  Change in magnitude of the Earth’s dipole as represented by the G(1,0) term. 
 

 
Figure 3.  Change in vertical cutoff rigidity (in units of GV) between 1950 and 2000. 
(Black indicates increase, Red indicates decrease) 
 
The calculation of geomagnetic cutoff rigidity values involves one of the mathematical problems that has 
"no solution in closed form" except for the special case of a dipole magnetic field (Störmer, 1955).  The 
generally accepted manner for determining cutoff rigidities is by tracing particle trajectories in a high order 
simulation model of the magnetic field (see Smart et al., 2000; Smart and Shea, 2009 for reviews).  The 
geomagnetic cutoff rigidity determination procedure is very computer intensive, involving the evaluation 
of millions of individual trajectory calculations.  Appendix A contains a description of the basic cosmic ray 
trajectory-tracing procedure. 
 
Charged particles traversing the earth's magnetic field undergo a force that results in a curved path.  The 
presence of non-dipole terms and the offset of the magnetic center with respect to the geocenter greatly 
complicates the geomagnetic cutoff problem.  The higher order components of the magnetic field also 
complicate the problem, making the calculations more complex.  In addition, trajectories that would 
normally be allowed in a pure dipole magnetic field become forbidden due the presence of a solid object 
(the earth).  Figure 4 illustrates some of the complexities of the problem.  High rigidity cosmic rays, (such 
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as the trajectory labeled as 1 in figure 4), travel relatively simple orbits.  As the rigidity of the particle 
decreases the amount of geomagnetic bending increases (examine the trajectories labeled 4 and 5 in figure 
4) and the orbits become more complicated, forming intermediate loops.  When these loops intersect the 
solid earth, the orbits are forbidden.  At still lower rigidities, there may be smaller loops that may allow 
some trajectories to again be allowed, (e.g., trajectory 15, the lowest rigidity trajectory in figure 4 is an 
allowed orbit.  This mixture of allowed and forbidden bands near the geomagnetic cutoff is the cosmic ray 
penumbra, (a term adapted from optics) which greatly complicates the concept and the calculation of the 
geomagnetic cutoff. 
 

 
Figure 4.  Illustration of the cosmic ray trajectory-tracing process.  The highest rigidity (most resistant to 
geomagnetic bending) is labeled 1 and the lowest rigidity is labeled 15. 
 
 
 
A common misconception is that geomagnetic cutoffs are "sharp".  The geomagnetic cutoff is 
"diffuse" except for vertical geomagnetic cutoffs near the magnetic equator.  There are rigidities 
(energies) above which all charged particles are allowed (the upper (RU) geomagnetic cutoff), and 
there are rigidities (energies) below which all charged particles are forbidden (the lower (RL) 
geomagnetic cutoff).  These geomagnetic cutoff quantities (RU, RL. and RC) were originally 
defined by Shea et al., (1965).  The effective geomagnetic cutoff (RC) is obtained by a linear 
average of the allowed bands in the penumbra.  In determining vertical geomagnetic cutoff 
rigidities by the trajectory-tracing process, the access to an infinitesimally small solid angle that is 
not representative of a broad acceptance cone is computed, and as a consequence the resulting 
values are “jagged”.  (See Cooke et al., 1991 for detailed definitions of the various cutoff rigidity 
parameters.)  This problem of the “jaggedness” in the effective geomagnetic cutoff has resulted in 
a number of methods to compensate for the effect.  In many cases, the statistical uncertainty in the 
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cosmic radiation measurements is greater than the uncertainty in the geomagnetic cutoff and so 
the effect is often ignored or compensated for by “smoothing the values” (Carmichael et al., 1969).  
In other cases, it has been determined that the simple trajectories near the upper cutoff values are 
very stable, and the resulting sharp edges in the penumbral patterns can be used to separate the 
isotopes in the cosmic radiation flux (Peters, 1974) as was done for the HEAO satellite data 
(Copenhagen-Saclay, 1981; Buffard et al., 1982). 
 
Geomagnetic cutoffs are directional.  Because of the extremely computer intensive procedures 
necessary to determine angular geomagnetic cutoffs (vertical is only one direction), empirical 
practices have been adopted.  The usual procedure is to use the calculated vertical geomagnetic 
cutoff rigidity value and estimate the geomagnetic cutoff in other directions by application of 
Störmer (1955) theory normalized to the vertical geomagnetic cutoff value.  The work done for the 
analysis of the cosmic ray heavy primary nuclei and isotope composition (Copenhagen-Saclay, 
1981) demonstrated that the cosmic ray trajectory-tracing results and the Störmer (1955) theory 
equations were totally consistent. 
 
 
The  Cosmic Ray Penumbra 
 
The cosmic ray penumbra is a chaotic region of allowed and forbidden trajectories lying between 
the upper cutoff rigidity value RU, (the rigidity of the last allowed trajectory before the first 
forbidden trajectory is encountered)  and the lowest cutoff rigidity value RL, (the rigidity of the 
last allowed trajectory; all lower values are forbidden).  The cosmic ray penumbra effect frustrates 
the desire for a simple number for the geomagnetic cutoff.   
 
We have found there is a rough ordering of the penumbra.  When the cosmic ray penumbral width 
is plotted against magnetic ordering parameters, such as magnetic latitude, or the McIlwain (1961) 
L parameter, a systematic ordering is found (Smart and Shea, 1967; Shea et al., 1985; Shea et al., 
1987).  Rather than introduce another magnetic coordinate, we have found that the geomagnetic 
cutoff rigidity itself is a reasonable ordering parameter as shown in Figure 5.  The individual points 
on this figure represent the penumbral width for each specific location whereas the dark broad line 
indicates the median average penumbra.  An examination of these plots shows that the maximum 
penumbra occurs around the 9 GV value with an eyeball range of about a factor of 2. 
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Figure 5.  The width of the cosmic ray penumbra as a function of the upper cutoff rigidity. 
 
The penumbral effect has always been present in trajectory-derived cosmic ray cutoff calculations (Smart 
and Shea, 1975; Cooke et al., 1981).  In the last quarter of the last century, calculations were limited because 
of the computer power available in those decades.  As a result, relatively course world grids were 
determined by the cosmic ray trajectory-tracing process, 5 degrees in latitude and 15 degrees in longitude 
for Epoch 1955 (Shea et al., 1968). The grid spacing decreased to five degrees in latitude and five degrees 
in longitude for epoch 1995 (Smart and Shea, 2008).  In these coarse world grids differences in the 
penumbral width for adjacent locations were not generally obvious because of the coarseness of the grids 
and the smooth interpolation that was done between the grid points.  In many cases the cutoff rigidity values 
were more precise than the cosmic radiation data being ordered. 
 
There has been considerable improvement in the capabilities of PC computers in the last decade.  The multi-
GHz processors in the current PCs have similar capabilities as the processor chips in the “super computers” 
of the previous decade.  We have 6 of these multi-GHz PCs and now can do in our home office the same 
calculations that required a “super computer” a decade ago. For this effort, we have been able to compute 
vertical cutoff rigidity values by the trajectory-tracing method for every degree in latitude and longitude 
over the surface of the Earth.  An unfortunate by product of this very fine world gird, is that the inherent 
discontinuities in the cosmic ray penumbra are now obvious.  In determining vertical geomagnetic cutoff 
rigidities by the trajectory-tracing process, we determine the access to an infinitesimally small vertical solid 
angle that is not completely representative of a broad acceptance cone, and as a consequence these values 
are “jagged”.  These “jagged” discontinuities are real and measureable in ultra precision cosmic ray 
measurements.  In the analysis of the HEAO-3 determination of the isotopic composition analysis of the 
cosmic ray heavy primary nuclei (Smart et al., 1979), the sharp edge of the primary penumbral band was 
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used to determine the isotope momentum to within 5 percent (Copenhagen-Saclay, 1981).  However, the 
radiation measurement devices carried on current commercial aircraft do not have the capability to resolve 
ultra precision cosmic radiation data; the objective is to obtain an overall radiation dose calculation (or 
measurement) that is representative of the radiation dose experienced by aircraft crew and passengers.   
 
In order to provide the FAA with “useable” cutoff values that may be more representative of radiation 
received by an aircraft; we have “smoothed” the “raw” effective (RC) vertical geomagnetic -cutoff values. 
In the “raw” effective (RC) geomagnetic cutoff values, the variation between adjacent one degree grid points 
can be as large as a few tenths of a percent in the one to 3 GV range to a maximum of about three percent 
in the 9 GV regions.  (See figure 5 for a plot of the penumbral width vs. cutoff rigidity.)  (There is a special 
case for very low rigidity values in the polar regions where the complexity of the polar magnetic field can 
generate penumbral uncertainties that are larger than the low rigidity cutoff value (Smart et al., 2006); 
however, at aircraft altitudes where the cosmic ray energies of hundreds and thousands of MeV are the 
radiation exposure source, the very low rigidity values are unimportant because at commercial aircraft 
operating altitudes in the cruise mode, there is an overhead atmospheric absorption mass of more than 250 
grams cm-2.)   
 
The geomagnetic rigidity value smoothing process applied operated in two dimensions.  Initially, a 5-point 
running average was applied to the “raw” one degree longitudinal cutoff values to generate a smoothly 
changing set of vertical effective geomagnetic cutoff rigidity values as a function of longitude.  Then a 3-
point running average was applied to the one degree latitudinal cutoff values to generate a smoothly 
changing set of vertical effective geomagnetic cutoff rigidity values as a function of latitude and longitude.  
This resulted in the file RC1X1_2010.TBL.  This file is in the same format as previous cutoff rigidity tables, 
(as required by the work statement).  A world map of these cutoff rigidity values is shown as Figure 1. 
 
The relative importance of the uncertainty introduced by the cosmic ray penumbral effect has been 
investigated by several cosmic ray groups by analyzing the cosmic ray counting rate obtained by cosmic 
ray neutron monitors on latitude surveys from North America and Europe to the Antarctic (Clem et al., 
1997; Dorman et al., 2008).  These researchers derived an “apparent” cutoff rigidity value that takes into 
account the non-vertical incidence of particles with different weighting functions according to the zenith 
angle. Their results show that with the measurement accuracy of the neutron monitor data up to rigidities 
of about 6 to 7 GV the “apparent” cutoff rigidity values are similar to the “effective” cutoff rigidity values.  
In the ~8 to ~12 GV range, differences of a few percent are discernible, even accounting for magnetic storm 
effects in lowering the cutoff.  In this rigidity range, the east-west effect is the most important component. 
 
 
Summary 
 
Since there are significant changes in the earth's magnetic field it is necessary to update the vertical 
geomagnetic cutoff rigidity values employing the latest update of the IAGA International Geomagnetic 
Field model at least every decade.  The 11th generation of the IGRF describes the earth's magnetic field to 
previously unattainable precision.  An updated set of quiescent geomagnetic cutoff rigidities for Epoch 
2010 utilizing these high precision geomagnetic field coefficients has resulted in a more precise world grid 
of vertical geomagnetic cutoff rigidity values.  This unprecedented precision and resolution should provide 
a "benchmark" for the future and also resolve any ambiguity in the behavior of the calculated vertical 
geomagnetic cutoff rigidities.  Examination of the vertical cutoff rigidity latitude curves reveals penumbral 
effects resulting in discontinuities that may result in limitations in the applications of vertical effective 
geomagnetic cutoff rigidities. 
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Appendix A,  The Charged Particle Equation of Motion 
 
The equation of charged particle motion in a magnetic field may be written in vector form as 
     ••   •   

  r   =   (e / m c)  r × B. 
                       ••              • 

In this equation, r is the particle acceleration, r the particle velocity, and B the magnetic field vector.  The 
electronic charge is denoted by  e,  m  is the particle’s relativistic mass, and  c  is the speed of light.  This 
equation, when expressed in  r, θ, φ  coordinates, results in three simultaneous differential equations with 
six unknowns. 
 

   dvr   =  e  (vθ Bφ - vφ Bθ)  + vθ
2  +   vφ

2 
           
    dt  m c    r  r 
 

   dvθ   =  e  (vφ Br - vr Bφ)   - vr vθ  +   vφ
2 

             
    dt  m c    r  r tanθ 
 

   dvφ   =  e  (vr Bθ - vθ Br)   - vr vφ  -   vθ vφ 
             
    dt  m c   r  r tanθ 
 
In these equations the particle velocity terms are  
 

   dr   =  vr  
      
    dt  
 

   dθ   =  vθ  
       
    dt  r 
 

   dφ   =  vφ  
       
    dt  r sinθ 
 
This system of simultaneous linear differential equations can be integrated numerically if the components 
of magnetic induction Br, Bθ, Bφ,  are known as explicit functions of  r, θ, φ.  The method chosen by 
McCracken et al. (1962) to solve the above system of equations was fourth order Runge-Kutta integration 
(Ralston and Wilf, 1960).  In this numerical integration process, when the magnetic field is known a 
knowledge of the position and velocity coordinates on one point of the trajectory is used with the 
differential equations of motion to give the coordinates of subsequent points along the trajectory.  
Repeated application gives sufficient points to locate the trajectory in space. 
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Computing the Earth's Magnetic Field 
 
Computation of a high order simulation of the earth's magnetic field is a computer intensive process and 
to the surprise of many, even more demanding of computer resources than integration of particle 
trajectories.   
 
 If the field being modeled is composed of only internal sources, then it is possible to define a magnetic 
potential, V, that can be expanded in spherical harmonics.   
 
              ∞               n 

     V(r, θ, φ)    =    a Σ (a/r)n+1  Σ  [ gm
n cos mφ  +  hm

n sin mφ ] Pm
n ( cos θ ) 

         n=1              m=0 
 
In this equation  gm

n  and  hm
n  are the Gauss coefficients describing the magnetic field, Pm

n ( cos θ ) are 
the Schmidt-normalized associated Legendre polynomials, and  a  is the average radius of the earth.  In 
the dipole case, the expansion results in simple algebraic equations in r, θ, φ that can be repeatedly 
evaluated to quickly find a solution for a specific trajectory initiated from a specified direction at a 
specific energy.  However, as the complexity of the magnetic field expansion increases, the number of 
terms to be evaluated increases as n!.  For a 14th degree and order description of the earth's main magnetic 
field as provided by the International Geomagnetic Reference Field (IAGA, 2010), about 90 percent of 
the computer processing time is consumed in evaluating the magnetic field and only about 10 percent of 
the CPU time utilized in integrating the particle equation of motion.  The most efficient computer 
techniques available for evaluating the Legendre polynomial expansion involve using the derivative of the 
previous term to obtain the current term, a process that is inherently serial.  The use of the recursion 
process is about an order of magnitude slower.  
 
 The earth's internal magnetic field is normally expressed in magnetic  x, y, z  coordinates1, or in  r, θ, φ  
coordinates.  The magnetospheric field is often expressed in GSM coordinates.  It is necessary to convert 
to a common coordinate system to do the particle trajectory calculations. 
 
  
Computation of Cosmic-Ray Trajectories. 
 
It is difficult to calculate the trajectory of an incoming cosmic ray particle through the magnetic field and 
expect to intersect the exact location for which the calculation was desired.  Since the path of a negatively 
charged particle of a specific magnetic rigidity is identical (except for the sign of the velocity vector) to 
that of a positively charged particle reaching the same location in space, the common method of 
calculating cosmic ray trajectories in the earth’s magnetic field is to calculate the trajectory in the reverse 
direction.  Thus the “starting point” of the reverse trajectory calculation is given by the geographic 
coordinates, direction and altitude of the location in question.   
  
The extreme requirement of intensive computation to obtain a sufficient number of particle trajectories to 
evaluate cosmic ray access to a specific location on the earth or in the earth's magnetosphere may involve 
obtaining solutions to millions of individual cosmic ray trajectories.  Therefore efficient computation is 
essential (and a very fast computer desirable).  One approach developed by Smart and Shea (1981) was to 
compute a dynamic variable step length that was of the order of one percent of a particle gyro-distance in 
the magnetic field.  This process allows computation of a simple cosmic ray trajectory from the "top" of 
the atmosphere to interplanetary space in about 100 Runge-Kutta iterations.  Complex trajectories, or 
                                                           
1 Magnetic coordinates define a local coordinate system in which the  z  axis is down (toward the nadir), the  x  axis 
is north, and the  y  axis is toward the east. 
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trajectories of low rigidity (rigidity is momentum per unit charge) take correspondingly more iterations.  
The gyro-radius of a charged particle in a magnetic field is given by  
 

   ρ = 33.33 R / B. 
 
In this equation  ρ  is the particle gyro-radius in km,  R  is the particle rigidity in units of GV, and  B  is 
the magnitude of the magnetic field in units of Gauss. 
 
 The particle velocity can be specified as the ratio of the particle speed to the speed of light (v/c) and 
designated by the symbol  β  which can be derived from the relativistic factor,  γ,   as follows: 
 

   β = [ 1.0  -  ( 1.0 / γ2 ) ]1/2, 
 
and 

   γ = { [ ( R Z ) / ( moc2 A ) ]2  +  1.0 }1/2,  
 
where  R  is the particle rigidity2,  Z  the atomic charge,  A  the atomic number and  moc2  is the rest mass 
energy.  
 
 
 
 
 
  

                                                           
2 Rigidity is momentum per unit charge and is a canonical unit that is especially useful in characterizing charged 
particle access in magnetic fields.  All particles having the same magnetic rigidity, charge sign and initial conditions 
will have identical trajectories in the magnetic field, independent of elemental or isotopic composition, particle mass 
or atomic charge. 



20 
 

 
References 
 
Buffard, M, Engelmann, J.J., Koch, L., Soutoul, A, Lund, N., Peters. B., Rasmussen I.L., The HEAO-3 

Cosmic Ray Isotope Spectrometer, Astrophysics and Space Science, 84, 3-33, 1982.  
 
Carmichael, H., Shea, M.A., Smart, D.F. and McCall, J.R., Geographically Smoothed Geomagnetic 

Cutoffs, Can. J. Phys., 47, 2067-2072, 1969. 
 
Clem, J.M., Bieber, J.W., Duldig, M., Evenson, P., Hall, D. and J. Humble J., Contribution of obliquely 

incident particles to neutron monitor counting rate J. Geophys. Res. 102, 26919, 1997. 
 
Cooke, D.J., Shea, M.A. and Smart, D.F. , On the Terminology of the Penumbra, 17th International Cosmic 

Ray Conference, Conference Papers, 4, 255-258, 1981.  
 
Cooke, D.J., Humble, J.E., Shea, M.A., Smart, D.F., Lund, N., Rasmussen, I.L.Byrank, B., Goret, P. and 

Petrou, N., On Cosmic-Ray Cut-Off Terminology, Il Nuovo Cimento C, 14, 213-234, 1991. 
 
Copenhagen –Saclay Collaboration for HEAO, The HEAO-3 French-Danish cosmic ray spectrometer: 

Preliminary results on the elemental abundances of cosmic ray nuclei in the iron peak, -Advances in 
Space Research, 1, 173, 1981. 

 
Dorman, L.I., Danilova, O.A., Iacci, N., Parisi, M., Ptitsyna, Tyasto, M.I., Villoresi, G., Effective non-

vertical and apparent cutoff rigidities for a cosmic ray latitude survey from Antarctica to Italy in 
minimum of solar activity, Adv. Space. Sci., 42, 510-516, 2008.  

 
IAGA, International Association of Geomagnetism and Aeronomy, Working Group V-MOD. Participating 

members, Finlay, C. C., Maus, S., Beggan, C. D., Bondar, T. N., Chambodut, A., Chernova, T. A., 
Chulliat, A., Golovkov, V. P., Hamilton, B., Hamoudi, M., Holme, R., Hulot, G., Kuang, W., Langlais, 
B., Lesur, V., Lowes, F. J., Lühr, H., Macmillan, S., Mandea, M., McLean, S., Manoj, C., Menvielle, 
M., Michaelis,Olsen, N., Rauberg, J., Rother, M., Sabaka, T. J., Tangborn, A., Tøffner-Clausen, L., 
Thébault, E., Thomson, A. W. P., Wardinski, I., Wei, Z. and Zvereva, T. I. , International Geomagnetic 
Reference Field: the eleventh generation. Geophysical Journal International, 183:1216–1230. 2010.  
doi:10.1111/j.1365-246X.2010.04804.x 

 
McIlwain, C.E., Coordinates for mapping the distribution of magnetically trapped particles, J. Geophys. 

Res., 66, 681, 1961.  
 
McCracken, K.G., Rao, U.R., and Shea, M.A., The Trajectories of Cosmic Rays in a High Degree 

Simulation of the Geomagnetic Field’, Massachusetts Institute of Technology, Laboratory for Nuclear 
Science, Technical Report 77, 1962.  

 
Peters, B., Isotropic Analysis of High Energy Cosmic Ray Nuclei, Nucl. Inst. Meth. 12, 205- 238, 1974.  
 
Ralston, A., and Wilf, S.H., Eds., Mathematical Methods for Digital Computers, John Wiley and Sons, 

New York, 1960.  
 
Shea, M.A., Smart, D.F.  and Gentile, L.C. , The Use of the McIlwain L-parameter to Estimate Cosmic 

Ray Vertical Cutoff Rigidities for Different Epochs of the Geomagnetic Field, 19th International 
Cosmic Ray Conference, Conference Papers, 5, 332-335, 1985.  

 



21 
 

Shea, M.A., Smart, D.F.  and Gentile, L.C. , Estimating Cosmic Ray Vertical Cutoff Rigidities as a Function 
of the McIlwain L-parameter for Different Epochs of the Geomagnetic Field, Phys. Earth Planet. 
Inter., 48, 200-205, 1987.  

 
Shea, M.A., Smart, D.F. and McCracken, K.G., A Study of Vertical Cutoff Rigidities Using Sixth Degree 

Simulations of the Geomagnetic Field, J. Geophys. Res., 70, 4117-4130, 1965.  
 
Shea, M.A., Smart, D.F. and McCall, J.R., A Five Degree by Fifteen Degree World Grid of Trajectory-

Determined Vertical Cutoff Rigidities, Can. J. Phys., 46, S1098-S1101, 1968.  
 
Smart, D.F., and Shea, M.A., An Analysis of Trajectory-Derived Penumbral Widths, 14th International 

Cosmic Ray Conference, Conference Papers, 4, 1309-1314, 1975.  
 
Smart, D.F., and Shea, M.A., A Study of the Effectiveness of the McIlwain Coordinates in Estimating 

Cosmic-Ray Vertical Cutoff Rigidities, J. Geophys. Res., 72, 3447-3454, 1967. 
 
Smart, D.F., and Shea, M.A., Optimum Step Length Control for Cosmic Ray Trajectory Calculations, 17th 

International Cosmic Ray Conference, Conference Papers, 4, 255-258, 1981 
 
Smart, D.F. and  Shea, M.A., World Grid of Calculated Cosmic Ray Vertical Cutoff Rigidities for Epoch 

1995.0, 30th International Cosmic Ray Conference, 1, 733-736, 2008. 
 
Smart, D. F., and Shea, M.A., Fifty Years of progress in geomagnetic cutoff rigidity determinations, Adv. 

Space Res., 44, 1107-1123, 2009. 
 
Smart, D.F., Shea, M.A., and Flückiger, E.O., Magnetospheric Models and Trajectory Computations, Space 

Sci. Rev., 93, 305-333, 2000. 
 
Smart, D.F., M.A. Shea, Lund, N., Rasmussen, I.L., Byrnak, B. and Westergaard, N.J., Cosmic Ray 

Penumbral Patterns Derived from the Trajectory Calculations for the HEAO-C Satellite, 16th 
International Cosmic Ray Conference, Conference Papers, 12, 237-242, 1979.  

 
Smart, D.F., Shea, M.A., Tylka, A.J, and Boberg, R.P., A Geomagnetic Cutoff Rigidity Interpolation Tool: 

Accuracy Verification and Application to Space Weather, Advances in Space Research, 37, 1206-
1217, 2006. 

 
Störmer, C. The Polar Aurora, Clarendon Press, Oxford (1955). 

 
 

  



22 
 

Appendix B: Table for 1965 

 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

0 

   89     .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   88     .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   87     .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   86    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   85    0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00 

   84     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   83     .00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

   82     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .02   .02   .02   .02   .02   .02   .02 

   81     .01   .01   .01   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .03   .03   .03   .03   .03   .03   .03 

   80     .02   .02   .02   .02   .03   .03   .03   .03   .03   .03   .03   .03   .04   .04   .04   .04   .04   .04   .04   .05 

  

   79     .03   .03   .03   .04   .04   .04   .04   .04   .04   .05   .05   .05   .05   .05   .05   .05   .06   .06   .06   .06 

   78     .04   .05   .05   .05   .05   .05   .06   .06   .06   .06   .06   .06   .07   .07   .07   .07   .07   .08   .08   .08 

   77     .06   .06   .06   .07   .07   .07   .07   .08   .08   .08   .08   .08   .09   .09   .09   .09   .09   .10   .10   .10 

   76     .08   .08   .08   .09   .09   .09   .09   .10   .10   .10   .10   .10   .11   .11   .11   .11   .12   .12   .12   .13 

   75     .10   .10   .11   .11   .11   .11   .12   .12   .12   .12   .13   .13   .13   .13   .14   .14   .14   .15   .15   .15 

   74     .12   .13   .13   .13   .14   .14   .14   .14   .15   .15   .15   .16   .16   .16   .16   .17   .17   .17   .18   .18 

   73     .15   .15   .16   .16   .16   .17   .17   .17   .18   .18   .18   .19   .19   .19   .20   .20   .20   .21   .21   .21 

   72     .18   .19   .19   .19   .20   .20   .21   .21   .21   .22   .22   .22   .23   .23   .23   .24   .24   .24   .25   .25 

   71     .22   .22   .23   .23   .24   .24   .24   .25   .25   .26   .26   .26   .27   .27   .28   .28   .28   .29   .29   .30 

   70     .26   .27   .27   .28   .28   .29   .29   .29   .30   .30   .31   .31   .32   .32   .33   .33   .33   .34   .34   .35 

  

   69     .31   .31   .32   .33   .33   .34   .34   .35   .35   .36   .36   .37   .37   .38   .38   .39   .39   .40   .40   .41 

   68     .36   .37   .38   .38   .39   .40   .40   .41   .42   .42   .43   .43   .44   .45   .45   .46   .46   .47   .47   .48 

   67     .43   .43   .44   .45   .46   .47   .47   .48   .49   .49   .50   .51   .51   .52   .53   .53   .54   .55   .55   .56 

   66     .49   .50   .51   .52   .53   .54   .55   .56   .56   .57   .58   .59   .60   .60   .61   .62   .62   .63   .64   .64 

   65     .57   .58   .59   .60   .61   .62   .63   .64   .65   .66   .67   .68   .69   .69   .70   .71   .72   .72   .73   .74 

   64     .65   .66   .68   .69   .70   .71   .72   .73   .74   .75   .76   .78   .78   .79   .80   .81   .82   .83   .83   .84 

   63     .75   .76   .77   .78   .80   .81   .82   .83   .85   .86   .87   .88   .89   .90   .91   .92   .93   .94   .95   .95 

   62     .85   .87   .88   .89   .91   .92   .93   .95   .96   .97   .98  1.00  1.01  1.02  1.03  1.04  1.05  1.06  1.07  1.07 

   61     .97   .99  1.00  1.02  1.03  1.04  1.06  1.07  1.08  1.10  1.11  1.12  1.13  1.14  1.15  1.17  1.18  1.19  1.20  1.20 

   60    1.11  1.13  1.14  1.15  1.17  1.18  1.19  1.21  1.22  1.23  1.24  1.26  1.27  1.28  1.29  1.30  1.31  1.32  1.33  1.34 

  

   59    1.27  1.28  1.30  1.31  1.32  1.34  1.35  1.36  1.37  1.38  1.39  1.40  1.41  1.42  1.43  1.44  1.45  1.47  1.48  1.49 

   58    1.44  1.46  1.47  1.48  1.50  1.51  1.52  1.53  1.54  1.55  1.55  1.56  1.57  1.58  1.59  1.60  1.61  1.62  1.63  1.64 

   57    1.62  1.64  1.66  1.67  1.68  1.69  1.70  1.71  1.72  1.72  1.73  1.74  1.74  1.75  1.76  1.77  1.78  1.79  1.80  1.81 

   56    1.82  1.83  1.85  1.86  1.88  1.89  1.90  1.90  1.91  1.92  1.92  1.93  1.93  1.94  1.95  1.96  1.97  1.98  1.99  2.01 

   55    2.01  2.03  2.05  2.06  2.08  2.09  2.10  2.11  2.11  2.12  2.13  2.14  2.14  2.15  2.16  2.17  2.18  2.19  2.21  2.22 

   54    2.21  2.23  2.25  2.26  2.28  2.29  2.31  2.32  2.33  2.34  2.35  2.36  2.37  2.38  2.39  2.40  2.42  2.43  2.45  2.46 

   53    2.41  2.43  2.45  2.47  2.49  2.51  2.53  2.54  2.56  2.57  2.59  2.60  2.62  2.63  2.65  2.66  2.68  2.69  2.71  2.73 

   52    2.62  2.65  2.67  2.70  2.72  2.74  2.76  2.78  2.80  2.82  2.84  2.86  2.88  2.90  2.92  2.94  2.96  2.98  3.00  3.02 

   51    2.85  2.88  2.91  2.94  2.96  2.99  3.01  3.04  3.06  3.08  3.11  3.13  3.15  3.18  3.20  3.22  3.25  3.27  3.29  3.32 

   50    3.11  3.14  3.17  3.20  3.23  3.26  3.28  3.31  3.34  3.37  3.39  3.42  3.44  3.47  3.50  3.52  3.54  3.57  3.59  3.62 

  

   49    3.40  3.43  3.46  3.49  3.52  3.55  3.58  3.61  3.64  3.67  3.69  3.72  3.75  3.77  3.80  3.82  3.85  3.87  3.89  3.92 

   48    3.71  3.74  3.77  3.80  3.83  3.86  3.89  3.92  3.95  3.98  4.01  4.04  4.06  4.09  4.11  4.14  4.16  4.18  4.20  4.22 

   47    4.04  4.07  4.10  4.13  4.16  4.19  4.22  4.25  4.28  4.31  4.33  4.36  4.39  4.41  4.44  4.46  4.48  4.50  4.52  4.54 

   46    4.38  4.41  4.44  4.47  4.50  4.53  4.56  4.59  4.62  4.65  4.67  4.70  4.73  4.75  4.77  4.80  4.82  4.84  4.86  4.87 

   45    4.71  4.74  4.77  4.80  4.84  4.87  4.90  4.93  4.96  4.99  5.02  5.05  5.08  5.10  5.13  5.15  5.17  5.19  5.21  5.22 

   44    5.04  5.07  5.11  5.14  5.18  5.21  5.25  5.28  5.32  5.35  5.38  5.41  5.44  5.47  5.50  5.52  5.54  5.56  5.58  5.60 

   43    5.38  5.42  5.46  5.50  5.54  5.58  5.62  5.66  5.69  5.73  5.76  5.80  5.83  5.86  5.89  5.91  5.94  5.96  5.98  6.00 

   42    5.74  5.79  5.84  5.88  5.93  5.97  6.01  6.05  6.10  6.13  6.17  6.21  6.24  6.27  6.30  6.33  6.36  6.38  6.40  6.42 

   41    6.15  6.20  6.25  6.30  6.35  6.40  6.45  6.49  6.53  6.57  6.61  6.65  6.69  6.72  6.75  6.78  6.81  6.83  6.86  6.88 

   40    6.62  6.67  6.73  6.78  6.83  6.88  6.92  6.97  7.01  7.05  7.09  7.13  7.16  7.20  7.23  7.26  7.29  7.31  7.34  7.36 

  

 

 

 

 

 

 

 



23 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

0 

   39    7.16  7.21  7.26  7.31  7.36  7.41  7.45  7.49  7.53  7.57  7.61  7.65  7.68  7.71  7.74  7.77  7.80  7.82  7.85  7.87 

   38    7.74  7.79  7.84  7.88  7.93  7.97  8.01  8.05  8.09  8.12  8.16  8.19  8.22  8.25  8.28  8.30  8.33  8.35  8.37  8.39 

   37    8.34  8.38  8.42  8.46  8.50  8.54  8.57  8.61  8.64  8.68  8.71  8.74  8.76  8.79  8.81  8.84  8.85  8.87  8.89  8.90 

   36    8.91  8.95  8.98  9.02  9.05  9.09  9.12  9.15  9.18  9.21  9.24  9.26  9.29  9.31  9.33  9.35  9.36  9.38  9.39  9.41 

   35    9.43  9.46  9.50  9.53  9.56  9.59  9.62  9.65  9.67  9.70  9.72  9.74  9.76  9.78  9.80  9.82  9.84  9.85  9.86  9.88 

   34    9.87  9.90  9.93  9.97  9.99 10.02 10.05 10.08 10.10 10.12 10.15 10.17 10.19 10.21 10.23 10.24 10.26 10.28 10.29 10.30 

   33   10.24 10.27 10.31 10.34 10.37 10.40 10.43 10.45 10.48 10.50 10.52 10.55 10.57 10.59 10.61 10.63 10.65 10.66 10.68 10.70 

   32   10.57 10.61 10.65 10.68 10.71 10.74 10.77 10.80 10.82 10.85 10.87 10.90 10.92 10.94 10.97 10.99 11.01 11.03 11.05 11.07 

   31   10.89 10.93 10.97 11.01 11.04 11.07 11.10 11.13 11.16 11.19 11.22 11.24 11.27 11.29 11.32 11.34 11.37 11.39 11.42 11.44 

   30   11.22 11.26 11.30 11.34 11.38 11.41 11.45 11.48 11.51 11.54 11.57 11.60 11.63 11.66 11.68 11.71 11.74 11.76 11.79 11.82 

  

   29   11.58 11.62 11.66 11.70 11.74 11.78 11.82 11.85 11.89 11.92 11.95 11.98 12.01 12.04 12.07 12.10 12.13 12.16 12.18 12.21 

   28   11.96 12.00 12.04 12.08 12.12 12.16 12.20 12.23 12.27 12.31 12.34 12.37 12.41 12.44 12.47 12.50 12.53 12.56 12.59 12.62 

   27   12.34 12.38 12.42 12.46 12.50 12.54 12.58 12.61 12.65 12.69 12.72 12.76 12.79 12.83 12.86 12.89 12.92 12.96 12.99 13.02 

   26   12.70 12.74 12.78 12.82 12.86 12.90 12.94 12.97 13.01 13.05 13.09 13.12 13.16 13.19 13.23 13.26 13.30 13.33 13.36 13.39 

   25   13.03 13.07 13.11 13.15 13.19 13.22 13.26 13.30 13.34 13.38 13.41 13.45 13.48 13.52 13.56 13.59 13.62 13.66 13.69 13.72 

   24   13.31 13.35 13.39 13.43 13.46 13.50 13.54 13.58 13.62 13.65 13.69 13.72 13.76 13.80 13.83 13.86 13.90 13.93 13.97 14.00 

   23   13.55 13.58 13.62 13.66 13.70 13.73 13.77 13.81 13.85 13.88 13.92 13.95 13.99 14.02 14.06 14.09 14.12 14.16 14.19 14.22 

   22   13.74 13.78 13.82 13.86 13.89 13.93 13.97 14.00 14.04 14.07 14.11 14.14 14.18 14.21 14.25 14.28 14.31 14.34 14.38 14.41 

   21   13.91 13.95 13.99 14.02 14.06 14.10 14.13 14.17 14.20 14.24 14.27 14.31 14.34 14.37 14.41 14.44 14.47 14.50 14.54 14.57 

   20   14.06 14.10 14.13 14.17 14.21 14.24 14.28 14.31 14.35 14.38 14.41 14.45 14.48 14.51 14.55 14.58 14.61 14.64 14.68 14.71 

  

   19   14.19 14.23 14.27 14.30 14.34 14.37 14.41 14.44 14.48 14.51 14.54 14.58 14.61 14.64 14.68 14.71 14.74 14.78 14.81 14.84 

   18   14.31 14.35 14.38 14.42 14.46 14.49 14.53 14.56 14.59 14.63 14.66 14.70 14.73 14.76 14.80 14.83 14.86 14.90 14.93 14.96 

   17   14.42 14.45 14.49 14.52 14.56 14.59 14.63 14.66 14.70 14.73 14.77 14.80 14.84 14.87 14.91 14.94 14.97 15.01 15.04 15.07 

   16   14.51 14.54 14.58 14.61 14.65 14.68 14.72 14.75 14.79 14.82 14.86 14.89 14.93 14.96 15.00 15.03 15.07 15.10 15.14 15.17 

   15   14.58 14.62 14.65 14.69 14.72 14.76 14.79 14.83 14.86 14.90 14.93 14.97 15.01 15.04 15.08 15.11 15.14 15.18 15.21 15.25 

   14   14.64 14.67 14.71 14.74 14.78 14.82 14.85 14.89 14.92 14.96 14.99 15.03 15.06 15.10 15.13 15.17 15.20 15.24 15.27 15.31 

   13   14.68 14.71 14.75 14.79 14.82 14.86 14.89 14.93 14.96 15.00 15.03 15.07 15.11 15.14 15.18 15.21 15.25 15.28 15.32 15.35 

   12   14.71 14.74 14.78 14.81 14.85 14.88 14.92 14.95 14.99 15.02 15.06 15.09 15.13 15.17 15.20 15.24 15.27 15.31 15.34 15.38 

   11   14.72 14.75 14.79 14.82 14.86 14.89 14.93 14.96 15.00 15.03 15.07 15.10 15.14 15.17 15.21 15.25 15.28 15.32 15.35 15.39 

   10   14.72 14.75 14.79 14.82 14.86 14.89 14.92 14.96 14.99 15.03 15.06 15.10 15.13 15.17 15.20 15.24 15.28 15.31 15.35 15.38 

  

    9   14.71 14.74 14.77 14.81 14.84 14.87 14.91 14.94 14.98 15.01 15.05 15.08 15.12 15.15 15.19 15.22 15.26 15.29 15.33 15.36 

    8   14.68 14.71 14.74 14.78 14.81 14.84 14.88 14.91 14.94 14.98 15.01 15.05 15.08 15.12 15.15 15.19 15.22 15.26 15.29 15.33 

    7   14.64 14.67 14.70 14.73 14.77 14.80 14.83 14.87 14.90 14.93 14.97 15.00 15.04 15.07 15.11 15.14 15.17 15.21 15.24 15.28 

    6   14.59 14.62 14.65 14.68 14.71 14.74 14.77 14.81 14.84 14.87 14.91 14.94 14.98 15.01 15.04 15.08 15.11 15.15 15.18 15.21 

    5   14.52 14.55 14.58 14.61 14.64 14.67 14.70 14.74 14.77 14.80 14.83 14.87 14.90 14.93 14.97 15.00 15.03 15.07 15.10 15.14 

    4   14.44 14.47 14.50 14.53 14.56 14.59 14.62 14.65 14.68 14.71 14.74 14.78 14.81 14.84 14.87 14.91 14.94 14.97 15.01 15.04 

    3   14.35 14.38 14.40 14.43 14.46 14.49 14.52 14.55 14.58 14.61 14.64 14.67 14.70 14.73 14.77 14.80 14.83 14.87 14.90 14.93 

    2   14.24 14.27 14.29 14.32 14.35 14.38 14.40 14.43 14.46 14.49 14.52 14.55 14.58 14.62 14.65 14.68 14.71 14.74 14.78 14.81 

    1   14.13 14.15 14.17 14.20 14.23 14.25 14.28 14.31 14.33 14.36 14.39 14.42 14.45 14.48 14.51 14.55 14.58 14.61 14.64 14.67 

    0   14.00 14.02 14.04 14.07 14.09 14.12 14.14 14.17 14.20 14.22 14.25 14.28 14.31 14.34 14.37 14.40 14.43 14.46 14.49 14.53 

  

  



24 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

0 

   -1   13.86 13.88 13.90 13.93 13.95 13.97 14.00 14.02 14.05 14.07 14.10 14.13 14.16 14.18 14.21 14.24 14.27 14.30 14.34 14.37 

   -2   13.71 13.73 13.75 13.77 13.79 13.82 13.84 13.86 13.89 13.91 13.94 13.97 13.99 14.02 14.05 14.08 14.11 14.14 14.17 14.20 

   -3   13.56 13.57 13.59 13.61 13.63 13.65 13.67 13.69 13.72 13.74 13.77 13.79 13.82 13.85 13.87 13.90 13.93 13.96 13.98 14.01 

   -4   13.39 13.41 13.42 13.44 13.46 13.48 13.50 13.52 13.54 13.57 13.59 13.61 13.64 13.66 13.69 13.71 13.74 13.77 13.79 13.82 

   -5   13.23 13.24 13.26 13.27 13.29 13.30 13.32 13.34 13.36 13.38 13.40 13.42 13.45 13.47 13.50 13.52 13.55 13.57 13.60 13.62 

   -6   13.06 13.07 13.09 13.10 13.11 13.13 13.14 13.16 13.17 13.19 13.21 13.23 13.25 13.27 13.29 13.32 13.34 13.37 13.39 13.42 

   -7   12.89 12.90 12.91 12.92 12.93 12.94 12.95 12.96 12.98 12.99 13.01 13.03 13.04 13.06 13.08 13.11 13.13 13.15 13.17 13.20 

   -8   12.70 12.71 12.72 12.72 12.73 12.74 12.75 12.76 12.77 12.79 12.80 12.81 12.83 12.85 12.87 12.89 12.91 12.93 12.95 12.97 

   -9   12.50 12.51 12.51 12.51 12.52 12.53 12.54 12.55 12.56 12.57 12.58 12.59 12.61 12.62 12.64 12.66 12.68 12.69 12.72 12.74 

  

  -10   12.28 12.28 12.28 12.29 12.29 12.30 12.31 12.32 12.32 12.34 12.35 12.36 12.37 12.39 12.40 12.42 12.44 12.46 12.48 12.50 

  -11   12.03 12.03 12.03 12.04 12.04 12.05 12.06 12.07 12.08 12.09 12.10 12.11 12.13 12.14 12.16 12.17 12.19 12.21 12.23 12.25 

  -12   11.76 11.76 11.76 11.76 11.77 11.77 11.78 11.79 11.81 11.82 11.83 11.85 11.86 11.88 11.90 11.92 11.94 11.95 11.97 11.99 

  -13   11.48 11.47 11.47 11.47 11.48 11.48 11.49 11.50 11.52 11.53 11.55 11.57 11.59 11.60 11.62 11.64 11.66 11.68 11.70 11.72 

  -14   11.19 11.18 11.17 11.17 11.18 11.18 11.19 11.20 11.22 11.23 11.25 11.27 11.29 11.31 11.33 11.35 11.37 11.39 11.41 11.43 

  -15   10.89 10.88 10.87 10.87 10.87 10.88 10.88 10.89 10.90 10.92 10.94 10.95 10.97 10.99 11.01 11.03 11.05 11.07 11.09 11.11 

  -16   10.59 10.58 10.57 10.57 10.56 10.56 10.57 10.57 10.58 10.59 10.60 10.62 10.63 10.65 10.67 10.69 10.70 10.72 10.74 10.76 

  -17   10.30 10.28 10.27 10.26 10.25 10.25 10.25 10.25 10.25 10.26 10.26 10.27 10.28 10.30 10.31 10.32 10.34 10.35 10.37 10.39 

  -18    9.99  9.97  9.96  9.94  9.93  9.92  9.92  9.91  9.91  9.91  9.92  9.92  9.93  9.93  9.94  9.95  9.96  9.98  9.99 10.00 

  -19    9.69  9.66  9.64  9.62  9.61  9.60  9.59  9.58  9.57  9.57  9.57  9.57  9.57  9.57  9.58  9.59  9.59  9.60  9.61  9.63 

  

  -20    9.37  9.34  9.32  9.30  9.28  9.27  9.25  9.24  9.23  9.23  9.22  9.22  9.22  9.22  9.23  9.23  9.24  9.24  9.25  9.27 

  -21    9.04  9.02  8.99  8.97  8.95  8.94  8.92  8.91  8.90  8.89  8.89  8.89  8.88  8.89  8.89  8.89  8.90  8.91  8.92  8.93 

  -22    8.71  8.68  8.66  8.64  8.62  8.60  8.59  8.58  8.57  8.57  8.56  8.56  8.56  8.57  8.57  8.58  8.58  8.59  8.60  8.61 

  -23    8.39  8.36  8.33  8.31  8.29  8.28  8.27  8.26  8.25  8.25  8.25  8.25  8.25  8.26  8.26  8.27  8.28  8.28  8.29  8.30 

  -24    8.08  8.05  8.02  8.00  7.98  7.97  7.96  7.95  7.95  7.94  7.94  7.95  7.95  7.96  7.96  7.97  7.98  7.98  7.99  8.00 

  -25    7.79  7.76  7.73  7.71  7.69  7.67  7.66  7.66  7.65  7.65  7.65  7.65  7.65  7.66  7.66  7.67  7.68  7.68  7.69  7.70 

  -26    7.53  7.50  7.47  7.45  7.43  7.41  7.39  7.38  7.38  7.37  7.37  7.36  7.36  7.36  7.37  7.37  7.37  7.38  7.38  7.38 

  -27    7.30  7.26  7.23  7.21  7.18  7.16  7.15  7.13  7.12  7.10  7.10  7.09  7.08  7.08  7.07  7.07  7.06  7.06  7.06  7.06 

  -28    7.08  7.04  7.01  6.98  6.95  6.93  6.91  6.89  6.87  6.85  6.83  6.82  6.80  6.79  6.78  6.76  6.75  6.74  6.73  6.73 

  -29    6.86  6.83  6.79  6.76  6.73  6.70  6.67  6.64  6.62  6.59  6.57  6.54  6.52  6.50  6.48  6.46  6.44  6.43  6.41  6.40 

  

  -30    6.64  6.60  6.57  6.53  6.49  6.46  6.42  6.39  6.36  6.32  6.29  6.26  6.23  6.21  6.18  6.16  6.14  6.12  6.10  6.09 

  -31    6.41  6.37  6.33  6.29  6.25  6.21  6.17  6.13  6.09  6.05  6.01  5.98  5.95  5.92  5.89  5.86  5.84  5.82  5.80  5.78 

  -32    6.16  6.12  6.08  6.03  5.99  5.95  5.90  5.86  5.82  5.78  5.74  5.70  5.67  5.63  5.60  5.57  5.55  5.53  5.50  5.48 

  -33    5.92  5.87  5.82  5.78  5.73  5.69  5.64  5.60  5.55  5.51  5.47  5.43  5.39  5.36  5.33  5.30  5.27  5.24  5.22  5.19 

  -34    5.67  5.62  5.57  5.53  5.48  5.43  5.39  5.34  5.30  5.26  5.21  5.17  5.14  5.10  5.07  5.03  5.00  4.98  4.95  4.92 

  -35    5.43  5.38  5.33  5.28  5.24  5.19  5.14  5.10  5.06  5.01  4.97  4.93  4.89  4.86  4.82  4.79  4.76  4.73  4.70  4.68 

  -36    5.20  5.15  5.10  5.05  5.00  4.96  4.91  4.87  4.83  4.78  4.74  4.71  4.67  4.63  4.60  4.57  4.54  4.51  4.48  4.46 

  -37    4.98  4.93  4.88  4.83  4.78  4.74  4.69  4.65  4.61  4.57  4.53  4.49  4.46  4.42  4.39  4.36  4.33  4.31  4.28  4.26 

  -38    4.78  4.72  4.67  4.62  4.57  4.52  4.48  4.44  4.40  4.36  4.33  4.29  4.26  4.23  4.20  4.17  4.15  4.12  4.10  4.07 

  -39    4.58  4.52  4.47  4.41  4.37  4.32  4.28  4.24  4.20  4.17  4.13  4.10  4.07  4.05  4.02  3.99  3.97  3.94  3.92  3.90 

  

  



25 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

0 

  -40    4.39  4.33  4.28  4.22  4.18  4.13  4.09  4.05  4.02  3.99  3.95  3.92  3.90  3.87  3.84  3.82  3.80  3.77  3.75  3.73 

  -41    4.21  4.15  4.10  4.05  4.00  3.96  3.92  3.88  3.85  3.82  3.79  3.76  3.73  3.70  3.68  3.65  3.63  3.60  3.58  3.55 

  -42    4.04  3.99  3.94  3.89  3.85  3.80  3.76  3.73  3.69  3.66  3.63  3.60  3.57  3.54  3.51  3.49  3.46  3.43  3.40  3.38 

  -43    3.88  3.83  3.78  3.74  3.70  3.66  3.62  3.58  3.55  3.51  3.48  3.45  3.42  3.39  3.36  3.33  3.30  3.27  3.24  3.21 

  -44    3.73  3.68  3.64  3.60  3.56  3.52  3.48  3.44  3.41  3.37  3.34  3.30  3.27  3.24  3.20  3.17  3.14  3.11  3.07  3.04 

  -45    3.59  3.55  3.50  3.46  3.42  3.38  3.34  3.30  3.27  3.23  3.19  3.16  3.12  3.09  3.05  3.02  2.99  2.95  2.92  2.89 

  -46    3.46  3.42  3.37  3.33  3.29  3.25  3.21  3.17  3.13  3.09  3.05  3.02  2.98  2.95  2.91  2.88  2.84  2.81  2.78  2.74 

  -47    3.34  3.30  3.25  3.21  3.17  3.12  3.08  3.04  3.00  2.96  2.92  2.88  2.85  2.81  2.77  2.74  2.71  2.67  2.64  2.61 

  -48    3.23  3.18  3.14  3.09  3.05  3.00  2.96  2.92  2.88  2.84  2.80  2.76  2.72  2.68  2.65  2.61  2.58  2.54  2.51  2.48 

  -49    3.11  3.07  3.02  2.98  2.93  2.89  2.84  2.80  2.76  2.72  2.68  2.64  2.60  2.56  2.52  2.49  2.45  2.42  2.39  2.36 

  

  -50    3.00  2.95  2.91  2.86  2.82  2.77  2.73  2.69  2.64  2.60  2.56  2.52  2.48  2.44  2.41  2.37  2.34  2.30  2.27  2.24 

  -51    2.88  2.84  2.79  2.75  2.70  2.66  2.61  2.57  2.53  2.49  2.45  2.41  2.37  2.33  2.29  2.26  2.23  2.19  2.17  2.14 

  -52    2.76  2.72  2.67  2.63  2.58  2.54  2.50  2.45  2.41  2.37  2.33  2.29  2.26  2.22  2.19  2.15  2.12  2.09  2.06  2.03 

  -53    2.64  2.59  2.55  2.51  2.46  2.42  2.38  2.34  2.30  2.26  2.22  2.18  2.15  2.11  2.08  2.05  2.02  1.99  1.96  1.93 

  -54    2.51  2.47  2.43  2.38  2.34  2.30  2.26  2.22  2.18  2.14  2.11  2.07  2.04  2.01  1.97  1.94  1.92  1.89  1.86  1.84 

  -55    2.39  2.35  2.30  2.26  2.22  2.18  2.14  2.10  2.07  2.03  2.00  1.96  1.93  1.90  1.87  1.84  1.81  1.78  1.76  1.73 

  -56    2.27  2.22  2.18  2.14  2.10  2.06  2.03  1.99  1.95  1.92  1.89  1.85  1.82  1.79  1.76  1.73  1.70  1.68  1.65  1.63 

  -57    2.15  2.11  2.07  2.03  1.99  1.95  1.91  1.88  1.84  1.81  1.78  1.74  1.71  1.68  1.65  1.63  1.60  1.57  1.55  1.52 

  -58    2.03  1.99  1.95  1.92  1.88  1.84  1.81  1.77  1.74  1.70  1.67  1.64  1.61  1.58  1.55  1.52  1.49  1.47  1.44  1.42 

  -59    1.92  1.88  1.85  1.81  1.77  1.74  1.70  1.67  1.63  1.60  1.57  1.54  1.50  1.48  1.45  1.42  1.40  1.37  1.35  1.32 

  

  -60    1.81  1.77  1.74  1.70  1.67  1.64  1.60  1.57  1.54  1.50  1.47  1.44  1.41  1.38  1.36  1.33  1.30  1.28  1.26  1.24 

  -61    1.71  1.67  1.64  1.61  1.57  1.54  1.51  1.48  1.45  1.42  1.39  1.36  1.33  1.30  1.28  1.25  1.23  1.20  1.18  1.16 

  -62    1.61  1.58  1.55  1.52  1.49  1.46  1.43  1.40  1.37  1.34  1.31  1.28  1.25  1.23  1.20  1.18  1.15  1.13  1.11  1.09 

  -63    1.52  1.49  1.46  1.43  1.40  1.38  1.35  1.32  1.29  1.26  1.24  1.21  1.18  1.16  1.14  1.11  1.09  1.07  1.05  1.03 

  -64    1.43  1.40  1.38  1.35  1.33  1.30  1.27  1.25  1.22  1.19  1.17  1.14  1.12  1.10  1.07  1.05  1.03  1.01   .99   .97 

  -65    1.34  1.32  1.29  1.27  1.24  1.22  1.20  1.17  1.15  1.12  1.10  1.08  1.05  1.03  1.01   .99   .97   .95   .93   .91 

  -66    1.25  1.23  1.21  1.19  1.16  1.14  1.12  1.10  1.08  1.05  1.03  1.01   .99   .97   .95   .93   .91   .89   .87   .85 

  -67    1.17  1.15  1.13  1.11  1.09  1.06  1.04  1.02  1.00   .98   .96   .94   .92   .90   .88   .86   .85   .83   .81   .79 

  -68    1.09  1.07  1.05  1.03  1.01   .99   .97   .95   .93   .91   .89   .87   .85   .84   .82   .80   .79   .77   .75   .74 

  -69    1.01   .99   .97   .95   .93   .91   .90   .88   .86   .84   .82   .81   .79   .77   .76   .74   .72   .71   .69   .68 

  

  -70     .93   .91   .89   .88   .86   .84   .82   .81   .79   .77   .76   .74   .73   .71   .69   .68   .67   .65   .64   .62 

  -71     .85   .84   .82   .80   .79   .77   .76   .74   .73   .71   .70   .68   .67   .65   .64   .62   .61   .60   .58   .57 

  -72     .78   .77   .75   .74   .72   .71   .69   .68   .66   .65   .64   .62   .61   .60   .58   .57   .56   .54   .53   .52 

  -73     .71   .70   .69   .67   .66   .65   .63   .62   .61   .59   .58   .57   .55   .54   .53   .52   .51   .50   .49   .47 

  -74     .65   .64   .62   .61   .60   .59   .58   .56   .55   .54   .53   .52   .50   .49   .48   .47   .46   .45   .44   .43 

  -75     .59   .58   .57   .56   .55   .54   .52   .51   .50   .49   .48   .47   .46   .45   .44   .43   .42   .41   .40   .39 

  -76     .54   .53   .52   .51   .50   .49   .48   .47   .46   .45   .44   .43   .42   .41   .40   .39   .38   .37   .36   .36 

  -77     .49   .48   .47   .46   .46   .45   .44   .43   .42   .41   .40   .39   .38   .37   .37   .36   .35   .34   .33   .32 

  -78     .45   .44   .43   .43   .42   .41   .40   .39   .38   .37   .37   .36   .35   .34   .33   .33   .32   .31   .30   .30 

  -79     .41   .40   .40   .39   .38   .37   .37   .36   .35   .34   .33   .33   .32   .31   .30   .30   .29   .28   .28   .27 

  

  -80     .37   .36   .36   .35   .34   .34   .33   .32   .32   .31   .30   .30   .29   .28   .28   .27   .26   .26   .25   .25 

  -81     .33   .33   .32   .31   .31   .30   .30   .29   .29   .28   .27   .27   .26   .26   .25   .25   .24   .23   .23   .22 

  -82     .29   .29   .28   .28   .27   .27   .26   .26   .25   .25   .25   .24   .24   .23   .23   .22   .22   .21   .21   .20 

  -83     .26   .25   .25   .24   .24   .24   .23   .23   .23   .22   .22   .21   .21   .21   .20   .20   .20   .19   .19   .19 

  -84     .22   .22   .22   .21   .21   .21   .20   .20   .20   .20   .19   .19   .19   .18   .18   .18   .18   .17   .17   .17 

  -85     .19   .19   .19   .18   .18   .18   .18   .18   .17   .17   .17   .17   .17   .16   .16   .16   .16   .16   .15   .15 

  -86     .16   .16   .16   .16   .16   .16   .15   .15   .15   .15   .15   .15   .15   .15   .14   .14   .14   .14   .14   .14 

  -87     .14   .14   .14   .14   .14   .14   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .12   .12   .12 

  -88     .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11 

  -89     .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10 

  



26 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

0 

   89    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   88    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.01  -.01  -.01 

   87    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01 

   86    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01 

   85     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   84     .00   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

   83     .01   .01   .01   .01   .01   .01   .01   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02 

   82     .02   .02   .02   .02   .02   .02   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .04   .04 

   81     .03   .03   .03   .04   .04   .04   .04   .04   .04   .04   .04   .04   .05   .05   .05   .05   .05   .05   .05   .05 

   80     .05   .05   .05   .05   .05   .05   .05   .06   .06   .06   .06   .06   .06   .06   .07   .07   .07   .07   .07   .07 

  

   79     .06   .06   .07   .07   .07   .07   .07   .07   .08   .08   .08   .08   .08   .08   .08   .09   .09   .09   .09   .09 

   78     .08   .08   .09   .09   .09   .09   .09   .09   .10   .10   .10   .10   .10   .10   .11   .11   .11   .11   .11   .11 

   77     .10   .11   .11   .11   .11   .11   .12   .12   .12   .12   .12   .13   .13   .13   .13   .13   .13   .13   .13   .13 

   76     .13   .13   .13   .14   .14   .14   .14   .14   .15   .15   .15   .15   .15   .15   .16   .16   .16   .16   .16   .16 

   75     .15   .16   .16   .16   .17   .17   .17   .17   .18   .18   .18   .18   .18   .18   .19   .19   .19   .19   .19   .19 

   74     .18   .19   .19   .19   .20   .20   .20   .21   .21   .21   .21   .22   .22   .22   .22   .22   .22   .23   .23   .23 

   73     .22   .22   .23   .23   .23   .24   .24   .24   .25   .25   .25   .25   .26   .26   .26   .26   .27   .27   .27   .27 

   72     .26   .26   .26   .27   .27   .28   .28   .28   .29   .29   .30   .30   .30   .31   .31   .31   .31   .32   .32   .32 

   71     .30   .31   .31   .31   .32   .32   .33   .33   .34   .34   .34   .35   .35   .36   .36   .36   .37   .37   .37   .37 

   70     .35   .36   .36   .37   .37   .38   .38   .39   .39   .40   .40   .40   .41   .41   .42   .42   .42   .43   .43   .43 

  

   69     .41   .42   .42   .43   .43   .44   .44   .45   .45   .46   .46   .47   .47   .48   .48   .48   .49   .49   .50   .50 

   68     .48   .49   .49   .50   .50   .51   .51   .52   .52   .53   .53   .54   .54   .55   .55   .55   .56   .56   .57   .57 

   67     .56   .57   .57   .58   .58   .59   .59   .60   .60   .61   .61   .62   .62   .63   .63   .63   .64   .64   .65   .65 

   66     .65   .66   .66   .67   .67   .68   .68   .69   .69   .70   .70   .71   .71   .72   .72   .72   .73   .73   .74   .74 

   65     .74   .75   .76   .76   .77   .77   .78   .78   .79   .79   .80   .80   .81   .81   .82   .82   .83   .83   .84   .84 

   64     .85   .86   .86   .87   .88   .88   .89   .89   .90   .90   .91   .92   .92   .93   .93   .94   .94   .95   .95   .96 

   63     .96   .97   .98   .98   .99  1.00  1.00  1.01  1.02  1.02  1.03  1.04  1.04  1.05  1.06  1.06  1.07  1.07  1.08  1.09 

   62    1.08  1.09  1.10  1.11  1.12  1.12  1.13  1.14  1.15  1.15  1.16  1.17  1.18  1.18  1.19  1.20  1.21  1.21  1.22  1.23 

   61    1.21  1.22  1.23  1.24  1.25  1.26  1.27  1.28  1.28  1.29  1.30  1.31  1.32  1.33  1.34  1.34  1.35  1.36  1.37  1.37 

   60    1.35  1.36  1.37  1.38  1.39  1.40  1.41  1.42  1.43  1.44  1.45  1.46  1.47  1.48  1.49  1.50  1.51  1.52  1.52  1.53 

  

   59    1.50  1.51  1.52  1.53  1.54  1.55  1.56  1.58  1.59  1.60  1.61  1.62  1.63  1.64  1.65  1.66  1.67  1.68  1.69  1.70 

   58    1.65  1.67  1.68  1.69  1.70  1.71  1.73  1.74  1.75  1.76  1.78  1.79  1.80  1.81  1.82  1.84  1.85  1.86  1.87  1.88 

   57    1.83  1.84  1.85  1.87  1.88  1.89  1.91  1.92  1.93  1.95  1.96  1.98  1.99  2.00  2.02  2.03  2.04  2.06  2.07  2.08 

   56    2.02  2.03  2.05  2.06  2.07  2.09  2.11  2.12  2.14  2.15  2.17  2.18  2.20  2.21  2.23  2.24  2.26  2.27  2.28  2.29 

   55    2.23  2.25  2.27  2.28  2.30  2.32  2.33  2.35  2.37  2.38  2.40  2.42  2.43  2.45  2.46  2.48  2.49  2.50  2.52  2.53 

   54    2.48  2.50  2.51  2.53  2.55  2.57  2.59  2.61  2.63  2.64  2.66  2.68  2.69  2.71  2.72  2.74  2.75  2.76  2.78  2.79 

   53    2.75  2.77  2.79  2.81  2.83  2.85  2.87  2.89  2.91  2.93  2.94  2.96  2.97  2.99  3.00  3.01  3.03  3.04  3.05  3.06 

   52    3.04  3.06  3.08  3.11  3.13  3.15  3.17  3.19  3.20  3.22  3.24  3.25  3.27  3.28  3.29  3.30  3.32  3.33  3.34  3.35 

   51    3.34  3.36  3.38  3.41  3.43  3.45  3.47  3.49  3.50  3.52  3.54  3.55  3.56  3.58  3.59  3.60  3.61  3.62  3.63  3.64 

   50    3.64  3.66  3.68  3.71  3.73  3.75  3.76  3.78  3.80  3.82  3.83  3.84  3.86  3.87  3.88  3.89  3.90  3.91  3.92  3.92 

  

   49    3.94  3.96  3.98  4.00  4.02  4.04  4.05  4.07  4.09  4.10  4.11  4.13  4.14  4.15  4.16  4.17  4.18  4.19  4.19  4.20 

   48    4.24  4.26  4.28  4.30  4.31  4.33  4.34  4.36  4.37  4.38  4.40  4.41  4.42  4.43  4.44  4.45  4.46  4.46  4.47  4.48 

   47    4.56  4.58  4.59  4.60  4.62  4.63  4.64  4.66  4.67  4.68  4.69  4.70  4.71  4.72  4.73  4.73  4.74  4.75  4.76  4.77 

   46    4.89  4.90  4.92  4.93  4.94  4.95  4.96  4.97  4.98  4.99  5.00  5.01  5.02  5.02  5.03  5.04  5.05  5.06  5.07  5.08 

   45    5.24  5.25  5.26  5.28  5.29  5.30  5.31  5.31  5.32  5.33  5.34  5.35  5.36  5.37  5.37  5.38  5.39  5.40  5.41  5.42 

   44    5.61  5.63  5.64  5.65  5.66  5.67  5.68  5.69  5.70  5.71  5.72  5.73  5.74  5.75  5.76  5.76  5.77  5.78  5.79  5.80 

   43    6.01  6.03  6.04  6.06  6.07  6.08  6.09  6.10  6.11  6.12  6.13  6.14  6.15  6.16  6.17  6.18  6.19  6.20  6.21  6.22 

   42    6.44  6.46  6.48  6.49  6.51  6.52  6.53  6.54  6.56  6.57  6.58  6.59  6.60  6.61  6.62  6.63  6.64  6.66  6.67  6.68 

   41    6.90  6.92  6.93  6.95  6.97  6.98  7.00  7.01  7.02  7.04  7.05  7.06  7.08  7.09  7.10  7.11  7.12  7.14  7.15  7.16 

   40    7.38  7.40  7.42  7.44  7.45  7.47  7.48  7.50  7.51  7.53  7.54  7.55  7.57  7.58  7.60  7.61  7.62  7.64  7.65  7.67 

  

  



27 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

0 

   39    7.89  7.91  7.92  7.94  7.96  7.97  7.99  8.00  8.01  8.03  8.04  8.06  8.07  8.09  8.11  8.12  8.14  8.16  8.18  8.20 

   38    8.41  8.42  8.44  8.45  8.47  8.48  8.49  8.51  8.52  8.54  8.55  8.57  8.58  8.60  8.62  8.64  8.66  8.68  8.70  8.73 

   37    8.92  8.93  8.95  8.96  8.97  8.98  9.00  9.01  9.02  9.04  9.06  9.07  9.09  9.11  9.13  9.15  9.18  9.20  9.23  9.25 

   36    9.42  9.43  9.44  9.45  9.46  9.47  9.49  9.50  9.51  9.53  9.55  9.57  9.59  9.61  9.63  9.66  9.68  9.71  9.73  9.76 

   35    9.89  9.90  9.91  9.92  9.93  9.94  9.96  9.97  9.99 10.00 10.02 10.04 10.06 10.08 10.11 10.14 10.16 10.19 10.22 10.26 

   34   10.32 10.33 10.34 10.36 10.37 10.38 10.40 10.41 10.43 10.45 10.47 10.49 10.51 10.53 10.56 10.59 10.62 10.65 10.68 10.72 

   33   10.71 10.73 10.75 10.76 10.78 10.79 10.81 10.83 10.85 10.87 10.89 10.91 10.94 10.97 10.99 11.02 11.06 11.09 11.12 11.16 

   32   11.09 11.11 11.13 11.15 11.17 11.19 11.21 11.23 11.25 11.28 11.30 11.33 11.35 11.38 11.41 11.44 11.48 11.51 11.54 11.58 

   31   11.46 11.49 11.51 11.53 11.56 11.58 11.60 11.63 11.65 11.68 11.71 11.74 11.77 11.80 11.83 11.86 11.89 11.92 11.96 11.99 

   30   11.84 11.87 11.90 11.92 11.95 11.98 12.01 12.03 12.06 12.09 12.12 12.15 12.18 12.21 12.24 12.27 12.30 12.33 12.36 12.40 

  

   29   12.24 12.27 12.30 12.33 12.36 12.39 12.42 12.45 12.48 12.51 12.54 12.57 12.60 12.63 12.66 12.69 12.72 12.75 12.78 12.81 

   28   12.65 12.68 12.71 12.75 12.78 12.81 12.84 12.87 12.90 12.93 12.96 12.99 13.02 13.04 13.07 13.10 13.13 13.16 13.19 13.22 

   27   13.05 13.08 13.12 13.15 13.18 13.21 13.24 13.27 13.30 13.33 13.36 13.39 13.42 13.45 13.47 13.50 13.53 13.56 13.59 13.62 

   26   13.43 13.46 13.49 13.52 13.55 13.58 13.62 13.65 13.67 13.70 13.73 13.76 13.79 13.82 13.84 13.87 13.90 13.93 13.96 13.98 

   25   13.76 13.79 13.82 13.85 13.88 13.91 13.94 13.97 14.00 14.03 14.06 14.09 14.12 14.14 14.17 14.20 14.23 14.25 14.28 14.31 

   24   14.03 14.06 14.09 14.13 14.16 14.19 14.22 14.25 14.28 14.30 14.33 14.36 14.39 14.42 14.44 14.47 14.50 14.53 14.55 14.58 

   23   14.26 14.29 14.32 14.35 14.38 14.41 14.44 14.47 14.50 14.53 14.56 14.59 14.61 14.64 14.67 14.70 14.73 14.75 14.78 14.81 

   22   14.44 14.47 14.50 14.53 14.57 14.60 14.63 14.66 14.69 14.72 14.75 14.77 14.80 14.83 14.86 14.89 14.92 14.94 14.97 15.00 

   21   14.60 14.63 14.66 14.69 14.72 14.75 14.78 14.82 14.85 14.88 14.91 14.94 14.96 14.99 15.02 15.05 15.08 15.11 15.14 15.17 

   20   14.74 14.77 14.80 14.84 14.87 14.90 14.93 14.96 14.99 15.02 15.05 15.08 15.11 15.14 15.17 15.20 15.23 15.26 15.29 15.32 

  

   19   14.87 14.91 14.94 14.97 15.00 15.03 15.06 15.09 15.13 15.16 15.19 15.22 15.25 15.28 15.31 15.34 15.37 15.40 15.43 15.47 

   18   15.00 15.03 15.06 15.09 15.13 15.16 15.19 15.22 15.25 15.28 15.31 15.35 15.38 15.41 15.44 15.47 15.50 15.54 15.57 15.60 

   17   15.11 15.14 15.17 15.21 15.24 15.27 15.30 15.33 15.37 15.40 15.43 15.46 15.50 15.53 15.56 15.59 15.63 15.66 15.69 15.72 

   16   15.20 15.24 15.27 15.30 15.34 15.37 15.40 15.44 15.47 15.50 15.53 15.57 15.60 15.63 15.67 15.70 15.73 15.77 15.80 15.83 

   15   15.28 15.32 15.35 15.38 15.42 15.45 15.49 15.52 15.55 15.59 15.62 15.65 15.69 15.72 15.75 15.79 15.82 15.85 15.89 15.92 

   14   15.34 15.38 15.41 15.45 15.48 15.52 15.55 15.58 15.62 15.65 15.69 15.72 15.75 15.79 15.82 15.86 15.89 15.92 15.96 15.99 

   13   15.39 15.42 15.46 15.49 15.53 15.56 15.60 15.63 15.66 15.70 15.73 15.77 15.80 15.84 15.87 15.90 15.94 15.97 16.01 16.04 

   12   15.41 15.45 15.48 15.52 15.55 15.59 15.62 15.66 15.69 15.73 15.76 15.80 15.83 15.87 15.90 15.94 15.97 16.01 16.04 16.08 

   11   15.42 15.46 15.49 15.53 15.56 15.60 15.63 15.67 15.70 15.74 15.77 15.81 15.84 15.88 15.91 15.95 15.98 16.02 16.05 16.09 

   10   15.42 15.45 15.49 15.52 15.56 15.59 15.63 15.66 15.70 15.73 15.77 15.81 15.84 15.88 15.91 15.95 15.98 16.02 16.05 16.09 

  

    9   15.40 15.43 15.47 15.50 15.54 15.57 15.61 15.64 15.68 15.72 15.75 15.79 15.82 15.86 15.89 15.93 15.96 16.00 16.03 16.07 

    8   15.36 15.40 15.43 15.47 15.50 15.54 15.57 15.61 15.64 15.68 15.72 15.75 15.79 15.82 15.86 15.89 15.93 15.96 16.00 16.04 

    7   15.31 15.35 15.38 15.42 15.45 15.49 15.52 15.56 15.59 15.63 15.67 15.70 15.74 15.77 15.81 15.84 15.88 15.92 15.95 15.99 

    6   15.25 15.28 15.32 15.35 15.39 15.42 15.46 15.49 15.53 15.56 15.60 15.64 15.67 15.71 15.74 15.78 15.82 15.85 15.89 15.93 

    5   15.17 15.20 15.24 15.27 15.31 15.34 15.38 15.41 15.45 15.48 15.52 15.56 15.59 15.63 15.66 15.70 15.74 15.77 15.81 15.85 

    4   15.08 15.11 15.14 15.18 15.21 15.25 15.28 15.32 15.35 15.39 15.42 15.46 15.50 15.53 15.57 15.61 15.64 15.68 15.72 15.75 

    3   14.97 15.00 15.03 15.07 15.10 15.14 15.17 15.21 15.24 15.28 15.31 15.35 15.39 15.42 15.46 15.50 15.53 15.57 15.61 15.65 

    2   14.84 14.88 14.91 14.94 14.98 15.01 15.05 15.08 15.12 15.15 15.19 15.23 15.26 15.30 15.34 15.37 15.41 15.45 15.49 15.53 

    1   14.71 14.74 14.77 14.81 14.84 14.88 14.91 14.95 14.98 15.02 15.05 15.09 15.12 15.16 15.20 15.24 15.27 15.31 15.35 15.39 

    0   14.56 14.59 14.62 14.66 14.69 14.72 14.76 14.79 14.83 14.86 14.90 14.94 14.97 15.01 15.05 15.08 15.12 15.16 15.20 15.24 

  

  



28 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

0 

   -1   14.40 14.43 14.46 14.49 14.53 14.56 14.60 14.63 14.66 14.70 14.74 14.77 14.81 14.84 14.88 14.92 14.96 15.00 15.03 15.07 

   -2   14.23 14.26 14.29 14.32 14.35 14.39 14.42 14.45 14.49 14.52 14.56 14.59 14.63 14.67 14.70 14.74 14.78 14.82 14.86 14.90 

   -3   14.04 14.07 14.10 14.14 14.17 14.20 14.23 14.27 14.30 14.33 14.37 14.40 14.44 14.48 14.51 14.55 14.59 14.63 14.67 14.70 

   -4   13.85 13.88 13.91 13.94 13.97 14.00 14.04 14.07 14.10 14.14 14.17 14.20 14.24 14.28 14.31 14.35 14.39 14.43 14.46 14.50 

   -5   13.65 13.68 13.71 13.74 13.77 13.80 13.83 13.86 13.89 13.93 13.96 13.99 14.03 14.07 14.10 14.14 14.18 14.21 14.25 14.29 

   -6   13.44 13.47 13.50 13.52 13.55 13.58 13.61 13.64 13.68 13.71 13.74 13.78 13.81 13.85 13.88 13.92 13.96 14.00 14.04 14.08 

   -7   13.22 13.25 13.28 13.30 13.33 13.36 13.39 13.42 13.45 13.48 13.51 13.55 13.58 13.62 13.66 13.69 13.73 13.77 13.81 13.85 

   -8   13.00 13.02 13.05 13.07 13.10 13.13 13.16 13.19 13.22 13.25 13.28 13.31 13.35 13.38 13.42 13.46 13.49 13.53 13.57 13.61 

   -9   12.76 12.78 12.81 12.83 12.86 12.89 12.92 12.95 12.98 13.01 13.04 13.07 13.10 13.14 13.18 13.21 13.25 13.29 13.33 13.37 

  

  -10   12.52 12.54 12.57 12.59 12.62 12.64 12.67 12.70 12.73 12.76 12.79 12.82 12.86 12.89 12.93 12.96 13.00 13.03 13.07 13.11 

  -11   12.27 12.29 12.32 12.34 12.37 12.39 12.42 12.45 12.47 12.50 12.54 12.57 12.60 12.63 12.67 12.70 12.74 12.77 12.81 12.85 

  -12   12.02 12.04 12.06 12.08 12.11 12.13 12.16 12.18 12.21 12.24 12.27 12.30 12.33 12.36 12.40 12.43 12.46 12.50 12.53 12.57 

  -13   11.74 11.77 11.79 11.81 11.83 11.86 11.88 11.91 11.93 11.96 11.99 12.02 12.05 12.08 12.11 12.14 12.17 12.20 12.24 12.27 

  -14   11.45 11.47 11.49 11.51 11.54 11.56 11.58 11.61 11.63 11.66 11.68 11.71 11.74 11.77 11.80 11.83 11.86 11.89 11.92 11.95 

  -15   11.13 11.15 11.17 11.19 11.21 11.23 11.25 11.28 11.30 11.33 11.35 11.38 11.40 11.43 11.46 11.49 11.52 11.55 11.58 11.61 

  -16   10.78 10.80 10.81 10.83 10.85 10.87 10.90 10.92 10.94 10.96 10.99 11.01 11.04 11.06 11.09 11.12 11.14 11.17 11.20 11.23 

  -17   10.40 10.42 10.44 10.46 10.48 10.49 10.51 10.54 10.56 10.58 10.60 10.63 10.65 10.67 10.70 10.72 10.75 10.78 10.80 10.83 

  -18   10.02 10.04 10.05 10.07 10.09 10.11 10.13 10.15 10.17 10.19 10.21 10.23 10.25 10.28 10.30 10.32 10.35 10.37 10.40 10.43 

  -19    9.64  9.66  9.67  9.69  9.71  9.72  9.74  9.76  9.78  9.80  9.82  9.84  9.86  9.88  9.91  9.93  9.95  9.98 10.00 10.03 

  

  -20    9.28  9.29  9.31  9.32  9.34  9.36  9.37  9.39  9.41  9.43  9.45  9.47  9.49  9.51  9.53  9.55  9.57  9.60  9.62  9.64 

  -21    8.94  8.95  8.97  8.98  9.00  9.01  9.03  9.05  9.07  9.09  9.10  9.12  9.14  9.16  9.18  9.20  9.22  9.25  9.27  9.29 

  -22    8.62  8.63  8.65  8.66  8.68  8.69  8.71  8.73  8.74  8.76  8.78  8.79  8.81  8.83  8.85  8.87  8.89  8.91  8.94  8.96 

  -23    8.32  8.33  8.34  8.35  8.37  8.38  8.40  8.41  8.43  8.44  8.46  8.47  8.49  8.51  8.53  8.55  8.57  8.59  8.61  8.63 

  -24    8.01  8.02  8.03  8.05  8.06  8.07  8.08  8.10  8.11  8.12  8.14  8.15  8.16  8.18  8.20  8.21  8.23  8.25  8.27  8.29 

  -25    7.70  7.71  7.72  7.73  7.74  7.75  7.76  7.77  7.78  7.79  7.80  7.81  7.82  7.84  7.85  7.86  7.88  7.89  7.90  7.91 

  -26    7.39  7.39  7.39  7.40  7.40  7.41  7.41  7.42  7.43  7.43  7.44  7.45  7.46  7.47  7.47  7.48  7.49  7.49  7.50  7.50 

  -27    7.06  7.06  7.06  7.06  7.06  7.06  7.06  7.06  7.06  7.07  7.07  7.07  7.07  7.08  7.08  7.08  7.08  7.08  7.07  7.07 

  -28    6.72  6.72  6.71  6.71  6.71  6.71  6.70  6.70  6.70  6.69  6.69  6.69  6.68  6.68  6.67  6.66  6.66  6.65  6.65  6.64 

  -29    6.39  6.38  6.37  6.37  6.36  6.35  6.35  6.34  6.33  6.32  6.31  6.30  6.29  6.28  6.27  6.26  6.25  6.24  6.23  6.21 

  

  -30    6.07  6.06  6.04  6.03  6.02  6.01  6.00  5.99  5.97  5.96  5.95  5.94  5.92  5.91  5.89  5.88  5.86  5.85  5.83  5.82 

  -31    5.76  5.74  5.72  5.71  5.69  5.67  5.66  5.65  5.63  5.62  5.60  5.59  5.58  5.56  5.54  5.53  5.51  5.49  5.48  5.46 

  -32    5.46  5.44  5.42  5.40  5.38  5.36  5.34  5.33  5.31  5.30  5.28  5.27  5.25  5.24  5.22  5.21  5.19  5.17  5.15  5.14 

  -33    5.17  5.14  5.12  5.10  5.08  5.06  5.05  5.03  5.01  5.00  4.98  4.97  4.96  4.94  4.93  4.91  4.90  4.88  4.86  4.85 

  -34    4.90  4.87  4.85  4.83  4.81  4.79  4.78  4.76  4.74  4.73  4.71  4.70  4.69  4.67  4.66  4.64  4.63  4.62  4.61  4.59 

  -35    4.65  4.63  4.61  4.59  4.57  4.55  4.53  4.52  4.50  4.48  4.47  4.46  4.44  4.43  4.42  4.41  4.39  4.38  4.37  4.36 

  -36    4.43  4.41  4.39  4.37  4.35  4.33  4.32  4.30  4.28  4.27  4.26  4.24  4.23  4.22  4.21  4.19  4.18  4.17  4.16  4.16 

  -37    4.23  4.21  4.19  4.17  4.16  4.14  4.12  4.11  4.09  4.08  4.06  4.05  4.04  4.03  4.02  4.01  4.00  3.99  3.98  3.97 

  -38    4.05  4.03  4.01  3.99  3.97  3.96  3.94  3.93  3.91  3.90  3.88  3.87  3.86  3.85  3.84  3.83  3.82  3.81  3.80  3.79 

  -39    3.88  3.86  3.84  3.82  3.80  3.78  3.77  3.75  3.74  3.72  3.71  3.70  3.68  3.67  3.66  3.65  3.64  3.63  3.62  3.61 

  

  



29 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

0 

  -40    3.70  3.68  3.66  3.64  3.62  3.61  3.59  3.57  3.56  3.54  3.53  3.52  3.51  3.50  3.48  3.47  3.46  3.45  3.44  3.43 

  -41    3.53  3.51  3.48  3.46  3.44  3.42  3.40  3.39  3.37  3.36  3.34  3.33  3.32  3.30  3.29  3.28  3.27  3.26  3.25  3.24 

  -42    3.35  3.33  3.30  3.28  3.26  3.24  3.22  3.20  3.18  3.16  3.15  3.13  3.12  3.11  3.10  3.08  3.07  3.06  3.05  3.04 

  -43    3.18  3.15  3.13  3.10  3.08  3.05  3.03  3.01  2.99  2.97  2.95  2.94  2.92  2.91  2.90  2.89  2.87  2.86  2.85  2.84 

  -44    3.01  2.98  2.96  2.93  2.90  2.88  2.85  2.83  2.81  2.79  2.77  2.75  2.74  2.72  2.71  2.70  2.68  2.67  2.66  2.65 

  -45    2.86  2.83  2.80  2.77  2.74  2.71  2.69  2.66  2.64  2.62  2.60  2.58  2.57  2.55  2.54  2.52  2.51  2.50  2.49  2.48 

  -46    2.71  2.68  2.65  2.62  2.59  2.57  2.54  2.51  2.49  2.47  2.45  2.43  2.42  2.40  2.39  2.37  2.36  2.35  2.33  2.32 

  -47    2.58  2.55  2.52  2.49  2.46  2.43  2.41  2.38  2.36  2.34  2.32  2.30  2.28  2.27  2.25  2.24  2.22  2.21  2.20  2.18 

  -48    2.45  2.42  2.39  2.36  2.34  2.31  2.29  2.26  2.24  2.22  2.20  2.18  2.16  2.15  2.13  2.12  2.10  2.08  2.07  2.05 

  -49    2.33  2.30  2.28  2.25  2.22  2.20  2.18  2.15  2.13  2.11  2.09  2.07  2.06  2.04  2.02  2.00  1.99  1.97  1.95  1.93 

  

  -50    2.22  2.19  2.16  2.14  2.12  2.09  2.07  2.05  2.03  2.01  1.99  1.97  1.95  1.93  1.91  1.90  1.88  1.86  1.84  1.82 

  -51    2.11  2.08  2.06  2.04  2.01  1.99  1.97  1.95  1.93  1.91  1.89  1.87  1.85  1.83  1.81  1.79  1.77  1.75  1.73  1.71 

  -52    2.01  1.98  1.96  1.94  1.91  1.89  1.87  1.85  1.83  1.81  1.79  1.77  1.75  1.73  1.71  1.69  1.67  1.65  1.63  1.60 

  -53    1.91  1.88  1.86  1.84  1.81  1.79  1.77  1.75  1.73  1.71  1.69  1.67  1.65  1.63  1.61  1.59  1.57  1.54  1.52  1.50 

  -54    1.81  1.79  1.76  1.74  1.72  1.69  1.67  1.65  1.63  1.61  1.59  1.57  1.55  1.53  1.51  1.49  1.47  1.44  1.42  1.40 

  -55    1.71  1.68  1.66  1.64  1.62  1.59  1.57  1.55  1.53  1.51  1.49  1.47  1.45  1.43  1.41  1.39  1.37  1.35  1.32  1.30 

  -56    1.60  1.58  1.56  1.54  1.51  1.49  1.47  1.45  1.43  1.41  1.39  1.37  1.35  1.33  1.31  1.29  1.27  1.25  1.23  1.21 

  -57    1.50  1.48  1.45  1.43  1.41  1.39  1.37  1.35  1.33  1.31  1.29  1.27  1.25  1.23  1.21  1.19  1.17  1.15  1.13  1.11 

  -58    1.40  1.38  1.36  1.33  1.31  1.29  1.28  1.26  1.24  1.22  1.20  1.18  1.16  1.14  1.12  1.10  1.08  1.06  1.04  1.02 

  -59    1.30  1.28  1.26  1.24  1.22  1.20  1.18  1.17  1.15  1.13  1.11  1.09  1.07  1.05  1.03  1.01  1.00   .98   .96   .94 

  

  -60    1.22  1.20  1.18  1.16  1.14  1.12  1.10  1.08  1.07  1.05  1.03  1.01   .99   .97   .96   .94   .92   .90   .88   .86 

  -61    1.14  1.12  1.10  1.08  1.06  1.05  1.03  1.01   .99   .98   .96   .94   .92   .90   .89   .87   .85   .83   .81   .79 

  -62    1.07  1.05  1.03  1.02  1.00   .98   .96   .95   .93   .91   .89   .88   .86   .84   .82   .81   .79   .77   .75   .73 

  -63    1.01   .99   .97   .96   .94   .92   .90   .89   .87   .85   .84   .82   .80   .79   .77   .75   .73   .72   .70   .68 

  -64     .95   .93   .92   .90   .88   .87   .85   .83   .82   .80   .78   .77   .75   .73   .72   .70   .68   .66   .65   .63 

  -65     .89   .88   .86   .84   .83   .81   .79   .78   .76   .75   .73   .71   .70   .68   .66   .65   .63   .62   .60   .58 

  -66     .84   .82   .80   .79   .77   .76   .74   .72   .71   .69   .68   .66   .65   .63   .61   .60   .58   .57   .55   .54 

  -67     .78   .76   .75   .73   .72   .70   .69   .67   .66   .64   .63   .61   .60   .58   .57   .55   .54   .52   .51   .49 

  -68     .72   .71   .69   .68   .66   .65   .63   .62   .60   .59   .57   .56   .55   .53   .52   .50   .49   .47   .46   .45 

  -69     .66   .65   .64   .62   .61   .59   .58   .57   .55   .54   .53   .51   .50   .49   .47   .46   .45   .43   .42   .41 

  

  -70     .61   .60   .58   .57   .56   .54   .53   .52   .51   .49   .48   .47   .45   .44   .43   .42   .40   .39   .38   .37 

  -71     .56   .54   .53   .52   .51   .50   .48   .47   .46   .45   .44   .43   .41   .40   .39   .38   .37   .36   .35   .33 

  -72     .51   .50   .49   .47   .46   .45   .44   .43   .42   .41   .40   .39   .38   .37   .36   .35   .34   .33   .32   .31 

  -73     .46   .45   .44   .43   .42   .41   .40   .39   .38   .37   .36   .35   .34   .33   .32   .32   .31   .30   .29   .28 

  -74     .42   .41   .40   .39   .38   .37   .36   .36   .35   .34   .33   .32   .31   .30   .30   .29   .28   .27   .26   .25 

  -75     .38   .37   .37   .36   .35   .34   .33   .32   .32   .31   .30   .29   .28   .28   .27   .26   .25   .25   .24   .23 

  -76     .35   .34   .33   .32   .32   .31   .30   .30   .29   .28   .27   .27   .26   .25   .24   .24   .23   .22   .22   .21 

  -77     .32   .31   .30   .30   .29   .28   .28   .27   .26   .26   .25   .24   .24   .23   .22   .22   .21   .20   .20   .19 

  -78     .29   .28   .28   .27   .26   .26   .25   .24   .24   .23   .23   .22   .21   .21   .20   .20   .19   .19   .18   .17 

  -79     .26   .26   .25   .25   .24   .23   .23   .22   .22   .21   .21   .20   .20   .19   .19   .18   .18   .17   .16   .16 

  

  -80     .24   .24   .23   .22   .22   .21   .21   .20   .20   .19   .19   .19   .18   .18   .17   .17   .16   .16   .15   .15 

  -81     .22   .21   .21   .21   .20   .20   .19   .19   .18   .18   .18   .17   .17   .16   .16   .15   .15   .14   .14   .13 

  -82     .20   .20   .19   .19   .19   .18   .18   .17   .17   .17   .16   .16   .15   .15   .15   .14   .14   .13   .13   .13 

  -83     .18   .18   .18   .17   .17   .17   .16   .16   .16   .15   .15   .15   .14   .14   .14   .13   .13   .12   .12   .12 

  -84     .17   .16   .16   .16   .16   .15   .15   .15   .15   .14   .14   .14   .13   .13   .13   .12   .12   .12   .11   .11 

  -85     .15   .15   .15   .15   .14   .14   .14   .14   .13   .13   .13   .13   .12   .12   .12   .12   .11   .11   .11   .10 

  -86     .14   .13   .13   .13   .13   .13   .13   .13   .12   .12   .12   .12   .12   .11   .11   .11   .11   .10   .10   .10 

  -87     .12   .12   .12   .12   .12   .12   .12   .12   .11   .11   .11   .11   .11   .11   .10   .10   .10   .10   .10   .10 

  -88     .11   .11   .11   .11   .11   .11   .11   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .09   .09   .09 

  -89     .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .09   .09   .09   .09   .09   .09   .09   .09 

  



30 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

0 

   89    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00 

   88    -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00 

   87    -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .01   .01   .01 

   86    -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .01 

   85    -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .01   .02   .02   .02   .02 

   84     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .02   .02   .02   .02   .02   .02   .02   .03   .03   .03 

   83     .02   .02   .02   .02   .02   .02   .03   .03   .03   .03   .03   .03   .03   .03   .03   .04   .04   .04   .04   .04 

   82     .04   .04   .04   .04   .04   .04   .04   .04   .04   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05 

   81     .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .07   .07   .07   .07   .07   .07   .07   .07   .07 

   80     .07   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .09   .09   .09   .09   .09   .09   .09   .09 

  

   79     .09   .09   .10   .10   .10   .10   .10   .10   .10   .10   .10   .11   .11   .11   .11   .11   .11   .11   .11   .11 

   78     .11   .11   .12   .12   .12   .12   .12   .12   .12   .12   .13   .13   .13   .13   .13   .13   .13   .13   .13   .14 

   77     .14   .14   .14   .14   .14   .14   .14   .15   .15   .15   .15   .15   .15   .15   .16   .16   .16   .16   .16   .16 

   76     .16   .16   .16   .17   .17   .17   .17   .17   .17   .18   .18   .18   .18   .18   .18   .19   .19   .19   .19   .19 

   75     .19   .19   .20   .20   .20   .20   .20   .20   .21   .21   .21   .21   .21   .22   .22   .22   .22   .22   .23   .23 

   74     .23   .23   .23   .23   .24   .24   .24   .24   .24   .25   .25   .25   .25   .25   .26   .26   .26   .26   .27   .27 

   73     .27   .28   .28   .28   .28   .28   .28   .29   .29   .29   .29   .29   .30   .30   .30   .30   .31   .31   .31   .31 

   72     .32   .32   .33   .33   .33   .33   .33   .34   .34   .34   .34   .34   .35   .35   .35   .35   .35   .36   .36   .36 

   71     .38   .38   .38   .38   .39   .39   .39   .39   .39   .40   .40   .40   .40   .40   .40   .41   .41   .41   .41   .42 

   70     .44   .44   .44   .45   .45   .45   .45   .45   .46   .46   .46   .46   .46   .46   .47   .47   .47   .47   .47   .48 

  

   69     .50   .51   .51   .51   .51   .52   .52   .52   .52   .53   .53   .53   .53   .53   .53   .54   .54   .54   .54   .55 

   68     .57   .58   .58   .58   .59   .59   .59   .60   .60   .60   .60   .61   .61   .61   .61   .61   .62   .62   .62   .62 

   67     .65   .66   .66   .67   .67   .67   .68   .68   .68   .69   .69   .69   .69   .70   .70   .70   .70   .71   .71   .71 

   66     .74   .75   .75   .76   .76   .77   .77   .77   .78   .78   .78   .79   .79   .79   .80   .80   .80   .80   .81   .81 

   65     .85   .85   .86   .86   .87   .87   .87   .88   .88   .89   .89   .89   .90   .90   .90   .91   .91   .91   .92   .92 

   64     .96   .97   .97   .98   .98   .99   .99  1.00  1.00  1.01  1.01  1.02  1.02  1.02  1.03  1.03  1.03  1.04  1.04  1.04 

   63    1.09  1.10  1.10  1.11  1.11  1.12  1.12  1.13  1.13  1.14  1.14  1.15  1.15  1.16  1.16  1.17  1.17  1.17  1.18  1.18 

   62    1.23  1.24  1.24  1.25  1.26  1.26  1.27  1.27  1.28  1.28  1.29  1.29  1.30  1.30  1.31  1.31  1.32  1.32  1.32  1.33 

   61    1.38  1.39  1.40  1.40  1.41  1.42  1.42  1.43  1.43  1.44  1.45  1.45  1.46  1.46  1.46  1.47  1.47  1.48  1.48  1.48 

   60    1.54  1.55  1.56  1.57  1.57  1.58  1.59  1.59  1.60  1.60  1.61  1.61  1.62  1.62  1.63  1.63  1.64  1.64  1.64  1.65 

  

   59    1.71  1.72  1.73  1.74  1.75  1.75  1.76  1.77  1.77  1.78  1.78  1.79  1.79  1.80  1.80  1.80  1.81  1.81  1.82  1.82 

   58    1.89  1.90  1.91  1.92  1.93  1.94  1.95  1.95  1.96  1.96  1.97  1.97  1.98  1.98  1.98  1.99  1.99  1.99  2.00  2.00 

   57    2.09  2.10  2.11  2.12  2.13  2.14  2.15  2.15  2.16  2.16  2.17  2.17  2.18  2.18  2.18  2.19  2.19  2.19  2.20  2.20 

   56    2.31  2.32  2.33  2.34  2.35  2.35  2.36  2.37  2.37  2.38  2.38  2.39  2.39  2.40  2.40  2.40  2.41  2.41  2.41  2.42 

   55    2.54  2.55  2.56  2.57  2.58  2.59  2.60  2.60  2.61  2.62  2.62  2.63  2.63  2.63  2.64  2.64  2.65  2.65  2.65  2.66 

   54    2.80  2.81  2.82  2.83  2.84  2.85  2.85  2.86  2.87  2.87  2.88  2.89  2.89  2.90  2.90  2.91  2.91  2.91  2.92  2.92 

   53    3.07  3.08  3.09  3.10  3.11  3.12  3.13  3.13  3.14  3.15  3.15  3.16  3.17  3.17  3.18  3.19  3.19  3.20  3.20  3.21 

   52    3.36  3.37  3.38  3.38  3.39  3.40  3.41  3.42  3.42  3.43  3.44  3.45  3.45  3.46  3.47  3.48  3.48  3.49  3.50  3.51 

   51    3.65  3.65  3.66  3.67  3.68  3.69  3.69  3.70  3.71  3.72  3.73  3.74  3.75  3.75  3.76  3.77  3.78  3.79  3.80  3.81 

   50    3.93  3.94  3.95  3.95  3.96  3.97  3.98  3.99  4.00  4.01  4.01  4.02  4.03  4.04  4.05  4.06  4.07  4.08  4.09  4.10 

  

   49    4.21  4.22  4.22  4.23  4.24  4.25  4.26  4.27  4.28  4.29  4.30  4.31  4.32  4.33  4.34  4.35  4.36  4.37  4.38  4.39 

   48    4.49  4.49  4.50  4.51  4.52  4.53  4.54  4.55  4.56  4.57  4.58  4.59  4.60  4.61  4.62  4.63  4.64  4.65  4.66  4.67 

   47    4.77  4.78  4.79  4.80  4.81  4.82  4.83  4.84  4.85  4.86  4.87  4.88  4.89  4.90  4.91  4.92  4.94  4.95  4.96  4.97 

   46    5.08  5.09  5.10  5.11  5.12  5.13  5.14  5.16  5.17  5.18  5.19  5.20  5.21  5.22  5.23  5.24  5.26  5.27  5.28  5.29 

   45    5.43  5.44  5.45  5.46  5.47  5.48  5.49  5.50  5.51  5.53  5.54  5.55  5.56  5.58  5.59  5.60  5.61  5.62  5.64  5.65 

   44    5.81  5.82  5.83  5.84  5.86  5.87  5.88  5.89  5.90  5.92  5.93  5.94  5.96  5.97  5.99  6.00  6.01  6.03  6.04  6.05 

   43    6.23  6.24  6.26  6.27  6.28  6.29  6.31  6.32  6.33  6.35  6.36  6.38  6.39  6.41  6.42  6.44  6.45  6.47  6.49  6.50 

   42    6.69  6.70  6.71  6.73  6.74  6.75  6.77  6.79  6.80  6.82  6.83  6.85  6.86  6.88  6.90  6.92  6.93  6.95  6.97  7.00 

   41    7.17  7.19  7.20  7.22  7.23  7.25  7.27  7.28  7.30  7.32  7.34  7.35  7.37  7.39  7.41  7.43  7.45  7.48  7.50  7.53 

   40    7.69  7.70  7.72  7.73  7.75  7.77  7.79  7.81  7.83  7.85  7.87  7.89  7.91  7.94  7.96  7.98  8.01  8.04  8.06  8.09 

  

  



31 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

0 

   39    8.21  8.23  8.25  8.27  8.29  8.31  8.34  8.36  8.38  8.41  8.43  8.46  8.48  8.51  8.54  8.57  8.60  8.63  8.66  8.69 

   38    8.75  8.77  8.80  8.82  8.84  8.87  8.90  8.92  8.95  8.98  9.01  9.04  9.07  9.10  9.13  9.17  9.20  9.23  9.26  9.29 

   37    9.28  9.30  9.33  9.36  9.39  9.42  9.46  9.49  9.52  9.55  9.59  9.62  9.66  9.69  9.73  9.76  9.79  9.83  9.86  9.90 

   36    9.79  9.82  9.86  9.89  9.93  9.96 10.00 10.04 10.07 10.11 10.15 10.19 10.22 10.26 10.30 10.33 10.37 10.41 10.44 10.48 

   35   10.29 10.32 10.36 10.39 10.43 10.47 10.51 10.55 10.59 10.63 10.67 10.71 10.75 10.79 10.83 10.87 10.91 10.95 10.99 11.02 

   34   10.75 10.79 10.83 10.86 10.90 10.94 10.98 11.02 11.06 11.10 11.14 11.19 11.23 11.27 11.32 11.36 11.40 11.44 11.48 11.52 

   33   11.19 11.23 11.27 11.30 11.34 11.38 11.42 11.46 11.50 11.54 11.58 11.62 11.67 11.71 11.76 11.80 11.84 11.89 11.93 11.97 

   32   11.61 11.65 11.68 11.72 11.76 11.79 11.83 11.87 11.91 11.95 11.99 12.03 12.08 12.12 12.16 12.21 12.25 12.30 12.34 12.39 

   31   12.02 12.06 12.09 12.13 12.16 12.20 12.23 12.27 12.31 12.35 12.39 12.43 12.47 12.51 12.56 12.60 12.64 12.69 12.74 12.78 

   30   12.43 12.46 12.50 12.53 12.56 12.60 12.64 12.67 12.71 12.75 12.78 12.82 12.86 12.90 12.94 12.99 13.03 13.08 13.12 13.17 

  

   29   12.84 12.87 12.91 12.94 12.97 13.01 13.04 13.08 13.11 13.15 13.19 13.22 13.26 13.30 13.34 13.38 13.42 13.47 13.51 13.56 

   28   13.25 13.28 13.31 13.34 13.38 13.41 13.44 13.48 13.51 13.55 13.58 13.62 13.66 13.69 13.73 13.77 13.81 13.85 13.89 13.94 

   27   13.65 13.68 13.71 13.74 13.77 13.80 13.83 13.86 13.90 13.93 13.96 14.00 14.03 14.07 14.11 14.14 14.18 14.22 14.26 14.30 

   26   14.01 14.04 14.07 14.10 14.13 14.16 14.19 14.22 14.25 14.29 14.32 14.35 14.39 14.42 14.46 14.49 14.53 14.57 14.60 14.64 

   25   14.34 14.36 14.39 14.42 14.45 14.48 14.51 14.54 14.57 14.60 14.64 14.67 14.70 14.74 14.77 14.80 14.84 14.87 14.91 14.94 

   24   14.61 14.64 14.66 14.69 14.72 14.75 14.78 14.81 14.85 14.88 14.91 14.94 14.97 15.01 15.04 15.07 15.11 15.14 15.18 15.21 

   23   14.84 14.86 14.89 14.92 14.95 14.98 15.01 15.05 15.08 15.11 15.14 15.17 15.21 15.24 15.27 15.31 15.34 15.38 15.41 15.45 

   22   15.03 15.06 15.09 15.12 15.15 15.18 15.21 15.24 15.28 15.31 15.34 15.38 15.41 15.44 15.48 15.51 15.55 15.58 15.62 15.65 

   21   15.20 15.23 15.26 15.29 15.32 15.35 15.39 15.42 15.45 15.48 15.52 15.55 15.59 15.62 15.66 15.69 15.73 15.76 15.80 15.84 

   20   15.35 15.38 15.41 15.45 15.48 15.51 15.54 15.58 15.61 15.64 15.68 15.71 15.75 15.78 15.82 15.86 15.89 15.93 15.97 16.00 

  

   19   15.50 15.53 15.56 15.59 15.63 15.66 15.69 15.73 15.76 15.79 15.83 15.87 15.90 15.94 15.97 16.01 16.05 16.08 16.12 16.16 

   18   15.63 15.67 15.70 15.73 15.76 15.80 15.83 15.87 15.90 15.94 15.97 16.01 16.04 16.08 16.12 16.15 16.19 16.23 16.26 16.30 

   17   15.76 15.79 15.82 15.86 15.89 15.92 15.96 15.99 16.03 16.06 16.10 16.14 16.17 16.21 16.25 16.28 16.32 16.36 16.39 16.43 

   16   15.87 15.90 15.93 15.97 16.00 16.04 16.07 16.11 16.14 16.18 16.21 16.25 16.29 16.32 16.36 16.40 16.43 16.47 16.51 16.55 

   15   15.96 15.99 16.03 16.06 16.09 16.13 16.17 16.20 16.24 16.27 16.31 16.35 16.38 16.42 16.46 16.49 16.53 16.57 16.60 16.64 

   14   16.03 16.06 16.10 16.13 16.17 16.20 16.24 16.28 16.31 16.35 16.38 16.42 16.46 16.50 16.53 16.57 16.61 16.65 16.68 16.72 

   13   16.08 16.11 16.15 16.19 16.22 16.26 16.29 16.33 16.37 16.40 16.44 16.48 16.52 16.55 16.59 16.63 16.67 16.71 16.74 16.78 

   12   16.11 16.15 16.18 16.22 16.26 16.29 16.33 16.37 16.40 16.44 16.48 16.52 16.56 16.60 16.63 16.67 16.71 16.75 16.79 16.83 

   11   16.13 16.16 16.20 16.23 16.27 16.31 16.35 16.39 16.42 16.46 16.50 16.54 16.58 16.62 16.66 16.70 16.74 16.77 16.81 16.85 

   10   16.12 16.16 16.20 16.23 16.27 16.31 16.35 16.39 16.43 16.47 16.50 16.54 16.58 16.62 16.66 16.70 16.74 16.78 16.82 16.86 

  

    9   16.11 16.14 16.18 16.22 16.26 16.29 16.33 16.37 16.41 16.45 16.49 16.53 16.57 16.61 16.65 16.69 16.73 16.77 16.81 16.85 

    8   16.07 16.11 16.15 16.19 16.23 16.26 16.30 16.34 16.38 16.42 16.46 16.50 16.54 16.59 16.63 16.67 16.71 16.75 16.79 16.83 

    7   16.03 16.06 16.10 16.14 16.18 16.22 16.26 16.30 16.34 16.38 16.42 16.46 16.50 16.54 16.58 16.63 16.67 16.71 16.75 16.79 

    6   15.96 16.00 16.04 16.08 16.12 16.16 16.20 16.24 16.28 16.32 16.36 16.40 16.44 16.48 16.53 16.57 16.61 16.65 16.69 16.73 

    5   15.89 15.92 15.96 16.00 16.04 16.08 16.12 16.16 16.20 16.24 16.29 16.33 16.37 16.41 16.45 16.49 16.54 16.58 16.62 16.66 

    4   15.79 15.83 15.87 15.91 15.95 15.99 16.03 16.07 16.11 16.15 16.20 16.24 16.28 16.32 16.36 16.41 16.45 16.49 16.53 16.57 

    3   15.69 15.72 15.76 15.80 15.84 15.88 15.92 15.97 16.01 16.05 16.09 16.13 16.18 16.22 16.26 16.30 16.34 16.39 16.43 16.47 

    2   15.56 15.60 15.64 15.68 15.72 15.76 15.81 15.85 15.89 15.93 15.97 16.01 16.06 16.10 16.14 16.18 16.23 16.27 16.31 16.35 

    1   15.43 15.47 15.51 15.55 15.59 15.63 15.67 15.71 15.75 15.80 15.84 15.88 15.92 15.97 16.01 16.05 16.09 16.13 16.18 16.22 

    0   15.28 15.32 15.36 15.40 15.44 15.48 15.52 15.56 15.61 15.65 15.69 15.73 15.78 15.82 15.86 15.90 15.94 15.99 16.03 16.07 

  

  



32 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

0 

   -1   15.11 15.15 15.19 15.23 15.27 15.32 15.36 15.40 15.44 15.48 15.53 15.57 15.61 15.66 15.70 15.74 15.78 15.82 15.87 15.91 

   -2   14.93 14.97 15.02 15.06 15.10 15.14 15.18 15.22 15.27 15.31 15.35 15.39 15.44 15.48 15.52 15.57 15.61 15.65 15.69 15.73 

   -3   14.74 14.78 14.83 14.87 14.91 14.95 14.99 15.03 15.08 15.12 15.16 15.21 15.25 15.29 15.34 15.38 15.42 15.46 15.50 15.55 

   -4   14.54 14.58 14.62 14.67 14.71 14.75 14.79 14.83 14.88 14.92 14.96 15.01 15.05 15.09 15.14 15.18 15.22 15.27 15.31 15.35 

   -5   14.33 14.37 14.41 14.46 14.50 14.54 14.58 14.63 14.67 14.71 14.76 14.80 14.84 14.89 14.93 14.97 15.02 15.06 15.10 15.14 

   -6   14.12 14.16 14.20 14.24 14.28 14.32 14.36 14.41 14.45 14.49 14.54 14.58 14.63 14.67 14.71 14.76 14.80 14.84 14.88 14.92 

   -7   13.89 13.93 13.97 14.01 14.05 14.10 14.14 14.18 14.22 14.27 14.31 14.35 14.40 14.44 14.49 14.53 14.57 14.61 14.65 14.69 

   -8   13.65 13.69 13.73 13.78 13.82 13.86 13.90 13.94 13.99 14.03 14.07 14.12 14.16 14.20 14.25 14.29 14.33 14.37 14.41 14.45 

   -9   13.41 13.45 13.49 13.53 13.57 13.61 13.65 13.69 13.74 13.78 13.82 13.86 13.91 13.95 13.99 14.03 14.07 14.11 14.15 14.19 

  

  -10   13.15 13.19 13.23 13.27 13.31 13.35 13.39 13.43 13.47 13.51 13.56 13.60 13.64 13.68 13.72 13.76 13.80 13.84 13.88 13.91 

  -11   12.88 12.92 12.96 13.00 13.04 13.08 13.12 13.16 13.20 13.23 13.27 13.31 13.35 13.39 13.43 13.46 13.50 13.54 13.57 13.61 

  -12   12.60 12.64 12.68 12.71 12.75 12.79 12.82 12.86 12.90 12.93 12.97 13.01 13.04 13.08 13.11 13.15 13.18 13.22 13.25 13.29 

  -13   12.31 12.34 12.37 12.41 12.44 12.48 12.51 12.55 12.58 12.61 12.65 12.68 12.71 12.75 12.78 12.81 12.85 12.88 12.92 12.95 

  -14   11.99 12.02 12.05 12.08 12.12 12.15 12.18 12.21 12.24 12.27 12.30 12.34 12.37 12.40 12.43 12.46 12.50 12.53 12.56 12.59 

  -15   11.64 11.67 11.70 11.73 11.76 11.79 11.82 11.85 11.88 11.91 11.94 11.97 12.00 12.03 12.07 12.10 12.13 12.16 12.19 12.23 

  -16   11.26 11.29 11.32 11.35 11.38 11.41 11.44 11.47 11.50 11.53 11.56 11.59 11.62 11.66 11.69 11.72 11.75 11.78 11.82 11.85 

  -17   10.86 10.89 10.92 10.94 10.97 11.01 11.04 11.07 11.10 11.13 11.17 11.20 11.24 11.27 11.30 11.34 11.37 11.40 11.43 11.46 

  -18   10.45 10.48 10.51 10.54 10.57 10.60 10.63 10.66 10.70 10.73 10.77 10.81 10.84 10.88 10.91 10.95 10.98 11.01 11.04 11.07 

  -19   10.05 10.08 10.11 10.14 10.16 10.20 10.23 10.26 10.30 10.33 10.37 10.41 10.44 10.48 10.51 10.55 10.58 10.61 10.64 10.66 

  

  -20    9.67  9.69  9.72  9.75  9.78  9.81  9.84  9.87  9.91  9.94  9.98 10.01 10.05 10.08 10.11 10.14 10.17 10.20 10.22 10.24 

  -21    9.32  9.34  9.37  9.39  9.42  9.45  9.48  9.51  9.54  9.57  9.60  9.63  9.65  9.68  9.71  9.73  9.76  9.78  9.80  9.81 

  -22    8.98  9.01  9.03  9.05  9.08  9.10  9.12  9.15  9.17  9.20  9.22  9.24  9.26  9.29  9.31  9.33  9.34  9.36  9.37  9.38 

  -23    8.65  8.67  8.69  8.71  8.73  8.75  8.76  8.78  8.80  8.82  8.84  8.85  8.87  8.88  8.90  8.91  8.92  8.93  8.93  8.93 

  -24    8.31  8.32  8.34  8.35  8.37  8.38  8.39  8.40  8.41  8.43  8.44  8.45  8.46  8.46  8.47  8.47  8.48  8.47  8.47  8.46 

  -25    7.93  7.94  7.95  7.96  7.97  7.98  7.99  8.00  8.00  8.01  8.01  8.01  8.02  8.02  8.01  8.01  8.00  8.00  7.99  7.97 

  -26    7.51  7.52  7.52  7.53  7.53  7.54  7.55  7.55  7.55  7.55  7.55  7.54  7.54  7.53  7.52  7.51  7.50  7.49  7.48  7.46 

  -27    7.07  7.07  7.07  7.07  7.07  7.07  7.07  7.07  7.07  7.06  7.06  7.05  7.04  7.03  7.02  7.00  6.99  6.98  6.96  6.95 

  -28    6.63  6.63  6.62  6.61  6.61  6.60  6.60  6.59  6.58  6.57  6.56  6.55  6.54  6.53  6.52  6.50  6.49  6.48  6.46  6.45 

  -29    6.20  6.19  6.18  6.17  6.16  6.15  6.14  6.13  6.12  6.10  6.09  6.08  6.07  6.06  6.05  6.04  6.02  6.01  6.00  5.98 

  

  -30    5.80  5.79  5.77  5.76  5.74  5.73  5.72  5.71  5.69  5.68  5.67  5.66  5.65  5.64  5.63  5.62  5.61  5.60  5.59  5.57 

  -31    5.44  5.42  5.41  5.39  5.38  5.37  5.35  5.34  5.33  5.32  5.31  5.31  5.30  5.29  5.28  5.27  5.26  5.25  5.24  5.23 

  -32    5.12  5.10  5.09  5.08  5.06  5.05  5.04  5.03  5.02  5.02  5.01  5.00  5.00  4.99  4.98  4.97  4.97  4.96  4.95  4.94 

  -33    4.84  4.82  4.81  4.80  4.79  4.78  4.77  4.76  4.75  4.75  4.74  4.74  4.73  4.73  4.72  4.72  4.71  4.70  4.69  4.68 

  -34    4.58  4.57  4.56  4.55  4.54  4.53  4.52  4.52  4.51  4.51  4.50  4.50  4.49  4.49  4.48  4.47  4.47  4.46  4.45  4.44 

  -35    4.35  4.34  4.33  4.33  4.32  4.31  4.30  4.30  4.29  4.28  4.28  4.27  4.26  4.25  4.25  4.24  4.23  4.22  4.21  4.19 

  -36    4.15  4.14  4.13  4.12  4.11  4.10  4.09  4.08  4.07  4.06  4.05  4.04  4.03  4.02  4.00  3.99  3.98  3.96  3.95  3.93 

  -37    3.96  3.95  3.94  3.93  3.91  3.90  3.89  3.88  3.86  3.85  3.83  3.81  3.80  3.78  3.76  3.74  3.72  3.70  3.69  3.67 

  -38    3.78  3.77  3.75  3.74  3.73  3.71  3.69  3.67  3.65  3.63  3.61  3.59  3.57  3.54  3.52  3.50  3.47  3.45  3.42  3.40 

  -39    3.60  3.59  3.57  3.56  3.54  3.52  3.50  3.48  3.45  3.43  3.40  3.37  3.34  3.32  3.29  3.26  3.23  3.20  3.17  3.14 

  

  



33 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

0 

  -40    3.42  3.40  3.39  3.37  3.35  3.33  3.31  3.28  3.25  3.23  3.20  3.16  3.13  3.10  3.07  3.03  3.00  2.97  2.94  2.91 

  -41    3.22  3.21  3.19  3.18  3.16  3.14  3.11  3.09  3.06  3.03  3.00  2.97  2.94  2.90  2.87  2.83  2.80  2.77  2.73  2.70 

  -42    3.03  3.01  3.00  2.98  2.96  2.95  2.92  2.90  2.87  2.85  2.82  2.79  2.75  2.72  2.69  2.65  2.62  2.59  2.56  2.52 

  -43    2.83  2.82  2.80  2.79  2.77  2.76  2.74  2.72  2.69  2.67  2.64  2.61  2.58  2.55  2.52  2.49  2.46  2.43  2.40  2.36 

  -44    2.64  2.63  2.62  2.60  2.59  2.57  2.56  2.54  2.52  2.49  2.47  2.45  2.42  2.39  2.36  2.34  2.31  2.28  2.25  2.22 

  -45    2.47  2.45  2.44  2.43  2.41  2.40  2.38  2.37  2.35  2.33  2.31  2.28  2.26  2.24  2.21  2.19  2.16  2.13  2.10  2.07 

  -46    2.31  2.30  2.28  2.27  2.25  2.24  2.22  2.21  2.19  2.17  2.15  2.13  2.10  2.08  2.06  2.03  2.01  1.98  1.95  1.92 

  -47    2.17  2.15  2.14  2.12  2.11  2.09  2.07  2.05  2.03  2.01  1.99  1.97  1.95  1.93  1.91  1.88  1.86  1.83  1.80  1.78 

  -48    2.04  2.02  2.01  1.99  1.97  1.95  1.93  1.91  1.89  1.87  1.85  1.83  1.80  1.78  1.76  1.73  1.71  1.68  1.66  1.63 

  -49    1.92  1.90  1.88  1.86  1.84  1.82  1.80  1.78  1.76  1.73  1.71  1.69  1.66  1.64  1.62  1.59  1.57  1.54  1.51  1.49 

  

  -50    1.80  1.78  1.76  1.74  1.72  1.70  1.68  1.66  1.63  1.61  1.58  1.56  1.54  1.51  1.48  1.46  1.43  1.41  1.38  1.36 

  -51    1.69  1.67  1.65  1.63  1.61  1.58  1.56  1.54  1.52  1.49  1.47  1.44  1.42  1.39  1.36  1.34  1.31  1.29  1.26  1.23 

  -52    1.58  1.56  1.54  1.52  1.50  1.47  1.45  1.43  1.40  1.38  1.35  1.33  1.30  1.28  1.25  1.22  1.20  1.17  1.15  1.12 

  -53    1.48  1.46  1.44  1.41  1.39  1.37  1.35  1.32  1.30  1.27  1.25  1.22  1.20  1.17  1.14  1.12  1.09  1.07  1.04  1.02 

  -54    1.38  1.36  1.34  1.31  1.29  1.27  1.24  1.22  1.20  1.17  1.15  1.12  1.10  1.07  1.04  1.02  1.00   .97   .95   .93 

  -55    1.28  1.26  1.24  1.22  1.19  1.17  1.15  1.12  1.10  1.08  1.05  1.03  1.00   .98   .96   .93   .91   .89   .86   .84 

  -56    1.18  1.16  1.14  1.12  1.10  1.08  1.05  1.03  1.01   .99   .96   .94   .92   .90   .87   .85   .83   .81   .79   .77 

  -57    1.09  1.07  1.05  1.03  1.01   .99   .96   .94   .92   .90   .88   .86   .84   .82   .80   .78   .76   .74   .72   .70 

  -58    1.00   .98   .96   .94   .92   .90   .88   .86   .84   .82   .80   .78   .76   .74   .73   .71   .69   .67   .65   .63 

  -59     .92   .90   .88   .86   .84   .82   .80   .78   .77   .75   .73   .71   .70   .68   .66   .64   .63   .61   .59   .58 

  

  -60     .84   .82   .80   .79   .77   .75   .73   .72   .70   .68   .67   .65   .63   .62   .60   .59   .57   .56   .54   .53 

  -61     .78   .76   .74   .72   .70   .69   .67   .65   .64   .62   .61   .59   .58   .56   .55   .53   .52   .50   .49   .48 

  -62     .72   .70   .68   .66   .65   .63   .61   .60   .58   .57   .55   .54   .53   .51   .50   .48   .47   .46   .44   .43 

  -63     .66   .65   .63   .61   .60   .58   .56   .55   .53   .52   .51   .49   .48   .46   .45   .44   .43   .41   .40   .39 

  -64     .61   .60   .58   .56   .55   .53   .52   .50   .49   .48   .46   .45   .44   .42   .41   .40   .38   .37   .36   .35 

  -65     .57   .55   .54   .52   .50   .49   .48   .46   .45   .43   .42   .41   .40   .38   .37   .36   .35   .33   .32   .31 

  -66     .52   .51   .49   .48   .46   .45   .43   .42   .41   .39   .38   .37   .36   .35   .33   .32   .31   .30   .29   .28 

  -67     .48   .46   .45   .43   .42   .41   .39   .38   .37   .36   .34   .33   .32   .31   .30   .29   .28   .27   .26   .25 

  -68     .43   .42   .41   .39   .38   .37   .36   .34   .33   .32   .31   .30   .29   .28   .27   .26   .25   .24   .23   .22 

  -69     .39   .38   .37   .36   .34   .33   .32   .31   .30   .29   .28   .27   .26   .25   .24   .23   .22   .21   .21   .20 

  

  -70     .36   .34   .33   .32   .31   .30   .29   .28   .27   .26   .25   .24   .23   .22   .22   .21   .20   .19   .18   .18 

  -71     .32   .31   .30   .29   .28   .27   .26   .25   .24   .23   .23   .22   .21   .20   .19   .19   .18   .17   .17   .16 

  -72     .30   .29   .28   .27   .26   .25   .24   .23   .22   .21   .21   .20   .19   .18   .18   .17   .16   .16   .15   .14 

  -73     .27   .26   .25   .24   .23   .23   .22   .21   .20   .20   .19   .18   .17   .17   .16   .15   .15   .14   .13   .13 

  -74     .25   .24   .23   .22   .21   .21   .20   .19   .19   .18   .17   .17   .16   .15   .15   .14   .13   .13   .12   .12 

  -75     .22   .22   .21   .20   .20   .19   .18   .18   .17   .16   .16   .15   .14   .14   .13   .13   .12   .12   .11   .11 

  -76     .21   .20   .19   .19   .18   .17   .17   .16   .15   .15   .14   .14   .13   .13   .12   .12   .11   .11   .10   .10 

  -77     .19   .18   .18   .17   .16   .16   .15   .15   .14   .14   .13   .13   .12   .12   .11   .11   .10   .10   .09   .09 

  -78     .17   .16   .16   .15   .15   .14   .14   .13   .13   .12   .12   .12   .11   .11   .10   .10   .09   .09   .09   .08 

  -79     .15   .15   .14   .14   .14   .13   .13   .12   .12   .11   .11   .11   .10   .10   .10   .09   .09   .08   .08   .08 

  

  -80     .14   .14   .13   .13   .12   .12   .12   .11   .11   .11   .10   .10   .10   .09   .09   .09   .08   .08   .08   .07 

  -81     .13   .13   .12   .12   .11   .11   .11   .10   .10   .10   .10   .09   .09   .09   .08   .08   .08   .08   .07   .07 

  -82     .12   .12   .11   .11   .11   .10   .10   .10   .10   .09   .09   .09   .09   .08   .08   .08   .08   .07   .07   .07 

  -83     .11   .11   .11   .10   .10   .10   .10   .09   .09   .09   .09   .08   .08   .08   .08   .08   .08   .07   .07   .07 

  -84     .11   .10   .10   .10   .10   .09   .09   .09   .09   .09   .08   .08   .08   .08   .08   .08   .08   .07   .07   .07 

  -85     .10   .10   .10   .09   .09   .09   .09   .09   .08   .08   .08   .08   .08   .08   .08   .08   .08   .07   .07   .07 

  -86     .10   .10   .09   .09   .09   .09   .09   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .07   .07 

  -87     .09   .09   .09   .09   .09   .09   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .07 

  -88     .09   .09   .09   .09   .09   .09   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08 

  -89     .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .08   .08   .08   .08   .08   .08   .08   .08 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

0 

   89     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   88     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   87     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

   86     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

   85     .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02 

   84     .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03 

   83     .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05 

   82     .05   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06 

   81     .07   .07   .07   .07   .07   .07   .07   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08 

   80     .09   .09   .09   .09   .09   .09   .09   .09   .09   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10 

  

   79     .11   .11   .11   .11   .11   .11   .11   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12 

   78     .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .15   .15 

   77     .16   .16   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17 

   76     .19   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20 

   75     .23   .23   .23   .23   .23   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24 

   74     .27   .27   .27   .27   .28   .28   .28   .28   .28   .28   .28   .28   .29   .29   .29   .29   .29   .29   .29   .29 

   73     .31   .32   .32   .32   .32   .32   .33   .33   .33   .33   .34   .34   .34   .34   .34   .34   .34   .34   .34   .34 

   72     .36   .37   .37   .37   .37   .38   .38   .38   .39   .39   .39   .39   .40   .40   .40   .40   .40   .40   .40   .40 

   71     .42   .42   .43   .43   .43   .44   .44   .44   .45   .45   .45   .46   .46   .46   .46   .46   .47   .47   .47   .46 

   70     .48   .48   .49   .49   .49   .50   .50   .51   .51   .51   .52   .52   .52   .53   .53   .53   .53   .53   .53   .53 

  

   69     .55   .55   .56   .56   .56   .57   .57   .57   .58   .58   .58   .59   .59   .59   .59   .60   .60   .60   .60   .60 

   68     .63   .63   .63   .63   .64   .64   .64   .65   .65   .65   .66   .66   .66   .66   .66   .67   .67   .67   .67   .67 

   67     .71   .71   .72   .72   .72   .72   .72   .73   .73   .73   .73   .74   .74   .74   .74   .74   .75   .75   .75   .75 

   66     .81   .81   .81   .81   .82   .82   .82   .82   .82   .82   .82   .83   .83   .83   .83   .83   .84   .84   .84   .85 

   65     .92   .92   .92   .92   .92   .93   .93   .93   .93   .93   .93   .93   .93   .94   .94   .94   .94   .95   .95   .95 

   64    1.04  1.05  1.05  1.05  1.05  1.05  1.05  1.05  1.05  1.05  1.05  1.06  1.06  1.06  1.06  1.06  1.07  1.07  1.07  1.08 

   63    1.18  1.18  1.18  1.19  1.19  1.19  1.19  1.19  1.19  1.19  1.19  1.20  1.20  1.20  1.20  1.20  1.21  1.21  1.21  1.22 

   62    1.33  1.33  1.33  1.33  1.34  1.34  1.34  1.34  1.34  1.34  1.35  1.35  1.35  1.35  1.35  1.36  1.36  1.36  1.37  1.37 

   61    1.49  1.49  1.49  1.49  1.50  1.50  1.50  1.50  1.50  1.51  1.51  1.51  1.51  1.52  1.52  1.52  1.52  1.53  1.53  1.53 

   60    1.65  1.65  1.66  1.66  1.66  1.66  1.67  1.67  1.67  1.67  1.68  1.68  1.68  1.68  1.69  1.69  1.69  1.70  1.70  1.70 

  

   59    1.82  1.83  1.83  1.83  1.83  1.84  1.84  1.84  1.85  1.85  1.85  1.85  1.86  1.86  1.86  1.86  1.87  1.87  1.87  1.87 

   58    2.00  2.01  2.01  2.01  2.02  2.02  2.02  2.03  2.03  2.03  2.04  2.04  2.04  2.04  2.05  2.05  2.05  2.05  2.06  2.06 

   57    2.20  2.21  2.21  2.21  2.22  2.22  2.22  2.23  2.23  2.23  2.24  2.24  2.24  2.24  2.25  2.25  2.25  2.25  2.26  2.26 

   56    2.42  2.42  2.43  2.43  2.43  2.44  2.44  2.45  2.45  2.45  2.46  2.46  2.46  2.47  2.47  2.47  2.47  2.48  2.48  2.48 

   55    2.66  2.66  2.67  2.67  2.68  2.68  2.69  2.69  2.69  2.70  2.70  2.71  2.71  2.71  2.72  2.72  2.72  2.72  2.73  2.73 

   54    2.93  2.93  2.94  2.94  2.95  2.95  2.96  2.96  2.97  2.97  2.98  2.98  2.99  2.99  3.00  3.00  3.00  3.01  3.01  3.01 

   53    3.21  3.22  3.23  3.23  3.24  3.24  3.25  3.26  3.26  3.27  3.27  3.28  3.29  3.29  3.30  3.30  3.31  3.31  3.31  3.32 

   52    3.51  3.52  3.53  3.53  3.54  3.55  3.55  3.56  3.57  3.58  3.58  3.59  3.60  3.60  3.61  3.61  3.62  3.63  3.63  3.64 

   51    3.81  3.82  3.83  3.84  3.85  3.85  3.86  3.87  3.88  3.88  3.89  3.90  3.90  3.91  3.92  3.93  3.94  3.94  3.95  3.96 

   50    4.11  4.12  4.13  4.14  4.14  4.15  4.16  4.17  4.17  4.18  4.19  4.20  4.21  4.21  4.22  4.23  4.24  4.25  4.26  4.27 

  

   49    4.40  4.40  4.41  4.42  4.43  4.44  4.44  4.45  4.46  4.47  4.47  4.48  4.49  4.50  4.51  4.51  4.52  4.53  4.54  4.55 

   48    4.68  4.69  4.70  4.71  4.71  4.72  4.73  4.73  4.74  4.75  4.75  4.76  4.77  4.78  4.79  4.80  4.81  4.82  4.83  4.84 

   47    4.98  4.99  5.00  5.00  5.01  5.02  5.03  5.03  5.04  5.04  5.05  5.06  5.07  5.08  5.09  5.10  5.11  5.12  5.14  5.15 

   46    5.30  5.31  5.32  5.33  5.34  5.35  5.35  5.36  5.37  5.38  5.38  5.39  5.40  5.41  5.43  5.44  5.45  5.47  5.48  5.50 

   45    5.66  5.67  5.68  5.69  5.70  5.72  5.73  5.74  5.75  5.76  5.77  5.79  5.80  5.81  5.83  5.84  5.86  5.87  5.89  5.90 

   44    6.07  6.08  6.10  6.11  6.13  6.14  6.16  6.18  6.19  6.21  6.23  6.25  6.26  6.28  6.30  6.31  6.33  6.35  6.37  6.39 

   43    6.52  6.54  6.56  6.58  6.60  6.62  6.64  6.67  6.69  6.71  6.74  6.76  6.78  6.80  6.83  6.85  6.87  6.89  6.92  6.94 

   42    7.02  7.04  7.07  7.09  7.12  7.14  7.17  7.20  7.23  7.26  7.28  7.31  7.34  7.37  7.40  7.42  7.45  7.48  7.50  7.53 

   41    7.55  7.58  7.61  7.64  7.67  7.70  7.73  7.76  7.79  7.83  7.86  7.89  7.92  7.95  7.99  8.02  8.05  8.08  8.11  8.14 

   40    8.12  8.15  8.18  8.21  8.24  8.28  8.31  8.34  8.38  8.41  8.44  8.48  8.51  8.54  8.58  8.61  8.64  8.67  8.70  8.73 

  

  



35 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

0 

   39    8.72  8.75  8.78  8.81  8.84  8.87  8.90  8.94  8.97  9.00  9.03  9.07  9.10  9.13  9.16  9.19  9.22  9.25  9.27  9.30 

   38    9.32  9.36  9.39  9.42  9.45  9.48  9.51  9.54  9.57  9.59  9.62  9.65  9.68  9.70  9.73  9.75  9.78  9.80  9.82  9.84 

   37    9.93  9.96  9.99 10.02 10.05 10.08 10.11 10.13 10.16 10.18 10.21 10.23 10.25 10.27 10.29 10.31 10.32 10.34 10.35 10.37 

   36   10.51 10.55 10.58 10.61 10.64 10.67 10.69 10.72 10.74 10.76 10.78 10.80 10.82 10.83 10.85 10.86 10.87 10.88 10.89 10.90 

   35   11.06 11.09 11.13 11.16 11.19 11.22 11.24 11.27 11.29 11.32 11.34 11.35 11.37 11.39 11.40 11.41 11.42 11.43 11.43 11.44 

   34   11.56 11.59 11.63 11.66 11.70 11.73 11.76 11.79 11.82 11.85 11.87 11.89 11.91 11.93 11.95 11.96 11.98 11.99 11.99 12.00 

   33   12.01 12.05 12.09 12.13 12.17 12.21 12.24 12.28 12.32 12.35 12.38 12.41 12.44 12.47 12.49 12.51 12.53 12.55 12.56 12.57 

   32   12.43 12.48 12.52 12.57 12.61 12.66 12.70 12.74 12.79 12.83 12.87 12.90 12.94 12.97 13.01 13.04 13.06 13.09 13.11 13.13 

   31   12.83 12.88 12.93 12.98 13.03 13.08 13.13 13.18 13.23 13.27 13.32 13.37 13.41 13.45 13.49 13.53 13.56 13.59 13.62 13.65 

   30   13.22 13.27 13.32 13.38 13.43 13.48 13.54 13.59 13.64 13.69 13.74 13.79 13.84 13.89 13.93 13.97 14.01 14.04 14.07 14.10 

  

   29   13.60 13.65 13.70 13.76 13.81 13.86 13.92 13.97 14.03 14.08 14.13 14.18 14.23 14.27 14.31 14.35 14.39 14.43 14.46 14.49 

   28   13.98 14.03 14.07 14.12 14.17 14.22 14.27 14.33 14.38 14.43 14.47 14.52 14.57 14.61 14.65 14.69 14.72 14.76 14.79 14.82 

   27   14.34 14.38 14.42 14.47 14.51 14.56 14.61 14.65 14.70 14.74 14.79 14.83 14.87 14.91 14.95 14.98 15.01 15.04 15.07 15.10 

   26   14.68 14.71 14.75 14.79 14.83 14.87 14.91 14.95 14.99 15.03 15.07 15.11 15.14 15.18 15.21 15.24 15.27 15.30 15.33 15.36 

   25   14.98 15.02 15.05 15.09 15.12 15.16 15.19 15.23 15.26 15.30 15.33 15.37 15.40 15.43 15.46 15.49 15.52 15.55 15.57 15.60 

   24   15.25 15.28 15.32 15.35 15.39 15.42 15.45 15.48 15.52 15.55 15.58 15.61 15.64 15.67 15.70 15.73 15.76 15.78 15.81 15.83 

   23   15.48 15.52 15.55 15.59 15.62 15.65 15.68 15.72 15.75 15.78 15.81 15.84 15.87 15.90 15.93 15.96 15.98 16.01 16.04 16.06 

   22   15.69 15.72 15.76 15.79 15.83 15.86 15.90 15.93 15.96 15.99 16.02 16.05 16.08 16.11 16.14 16.17 16.20 16.23 16.25 16.28 

   21   15.87 15.91 15.95 15.98 16.02 16.05 16.09 16.12 16.16 16.19 16.22 16.25 16.29 16.32 16.35 16.38 16.40 16.43 16.46 16.48 

   20   16.04 16.08 16.11 16.15 16.19 16.23 16.26 16.30 16.33 16.37 16.40 16.44 16.47 16.50 16.53 16.56 16.59 16.62 16.64 16.66 

  

   19   16.20 16.23 16.27 16.31 16.35 16.38 16.42 16.46 16.49 16.53 16.57 16.60 16.63 16.67 16.70 16.73 16.75 16.78 16.81 16.83 

   18   16.34 16.38 16.41 16.45 16.49 16.53 16.57 16.60 16.64 16.68 16.71 16.75 16.78 16.81 16.84 16.87 16.90 16.93 16.95 16.97 

   17   16.47 16.51 16.54 16.58 16.62 16.66 16.70 16.73 16.77 16.81 16.84 16.87 16.91 16.94 16.97 17.00 17.03 17.05 17.08 17.10 

   16   16.58 16.62 16.66 16.70 16.73 16.77 16.81 16.85 16.88 16.92 16.95 16.99 17.02 17.05 17.08 17.11 17.14 17.16 17.19 17.21 

   15   16.68 16.72 16.76 16.79 16.83 16.87 16.90 16.94 16.98 17.01 17.04 17.08 17.11 17.14 17.17 17.20 17.23 17.25 17.28 17.30 

   14   16.76 16.80 16.83 16.87 16.91 16.95 16.98 17.02 17.05 17.09 17.12 17.15 17.19 17.22 17.25 17.27 17.30 17.33 17.35 17.37 

   13   16.82 16.86 16.90 16.93 16.97 17.01 17.04 17.08 17.11 17.15 17.18 17.21 17.24 17.28 17.30 17.33 17.36 17.39 17.41 17.43 

   12   16.86 16.90 16.94 16.98 17.02 17.05 17.09 17.12 17.16 17.19 17.22 17.26 17.29 17.32 17.35 17.37 17.40 17.43 17.45 17.47 

   11   16.89 16.93 16.97 17.00 17.04 17.08 17.11 17.15 17.18 17.22 17.25 17.28 17.31 17.34 17.37 17.40 17.43 17.45 17.48 17.50 

   10   16.90 16.94 16.98 17.01 17.05 17.09 17.12 17.16 17.19 17.23 17.26 17.29 17.32 17.35 17.38 17.41 17.44 17.46 17.49 17.51 

  

    9   16.89 16.93 16.97 17.01 17.04 17.08 17.12 17.15 17.19 17.22 17.25 17.29 17.32 17.35 17.38 17.40 17.43 17.46 17.48 17.50 

    8   16.87 16.91 16.95 16.98 17.02 17.06 17.09 17.13 17.17 17.20 17.23 17.26 17.29 17.32 17.35 17.38 17.41 17.43 17.46 17.48 

    7   16.83 16.87 16.91 16.95 16.98 17.02 17.06 17.09 17.13 17.16 17.19 17.23 17.26 17.29 17.32 17.34 17.37 17.39 17.42 17.44 

    6   16.77 16.81 16.85 16.89 16.93 16.97 17.00 17.04 17.07 17.11 17.14 17.17 17.20 17.23 17.26 17.29 17.32 17.34 17.36 17.39 

    5   16.70 16.74 16.78 16.82 16.86 16.89 16.93 16.97 17.00 17.04 17.07 17.10 17.13 17.16 17.19 17.22 17.25 17.27 17.30 17.32 

    4   16.61 16.65 16.69 16.73 16.77 16.81 16.84 16.88 16.92 16.95 16.98 17.02 17.05 17.08 17.11 17.13 17.16 17.19 17.21 17.23 

    3   16.51 16.55 16.59 16.63 16.67 16.70 16.74 16.78 16.81 16.85 16.88 16.91 16.95 16.98 17.01 17.03 17.06 17.09 17.11 17.13 

    2   16.39 16.43 16.47 16.51 16.55 16.59 16.62 16.66 16.70 16.73 16.76 16.80 16.83 16.86 16.89 16.92 16.94 16.97 17.00 17.02 

    1   16.26 16.30 16.34 16.38 16.42 16.45 16.49 16.53 16.56 16.60 16.63 16.66 16.70 16.73 16.76 16.79 16.81 16.84 16.86 16.89 

    0   16.11 16.15 16.19 16.23 16.27 16.31 16.34 16.38 16.42 16.45 16.48 16.52 16.55 16.58 16.61 16.64 16.67 16.69 16.72 16.74 

  

  



36 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

0 

   -1   15.95 15.99 16.03 16.07 16.11 16.14 16.18 16.22 16.25 16.29 16.32 16.36 16.39 16.42 16.45 16.48 16.51 16.53 16.56 16.58 

   -2   15.77 15.81 15.85 15.89 15.93 15.97 16.01 16.04 16.08 16.11 16.15 16.18 16.21 16.24 16.27 16.30 16.33 16.36 16.38 16.41 

   -3   15.59 15.63 15.67 15.70 15.74 15.78 15.82 15.85 15.89 15.93 15.96 15.99 16.02 16.05 16.08 16.11 16.14 16.17 16.19 16.22 

   -4   15.39 15.43 15.47 15.51 15.54 15.58 15.62 15.65 15.69 15.72 15.76 15.79 15.82 15.85 15.88 15.91 15.94 15.96 15.99 16.01 

   -5   15.18 15.22 15.26 15.30 15.33 15.37 15.41 15.44 15.47 15.51 15.54 15.57 15.60 15.63 15.66 15.69 15.72 15.74 15.77 15.79 

   -6   14.96 15.00 15.04 15.08 15.11 15.15 15.18 15.22 15.25 15.28 15.31 15.34 15.37 15.40 15.43 15.46 15.48 15.51 15.54 15.56 

   -7   14.73 14.77 14.81 14.85 14.88 14.91 14.95 14.98 15.01 15.04 15.07 15.10 15.13 15.16 15.18 15.21 15.24 15.26 15.29 15.31 

   -8   14.49 14.53 14.56 14.60 14.63 14.67 14.70 14.73 14.76 14.79 14.82 14.85 14.87 14.90 14.93 14.95 14.98 15.01 15.03 15.05 

   -9   14.23 14.27 14.30 14.34 14.37 14.40 14.43 14.46 14.49 14.52 14.55 14.58 14.61 14.63 14.66 14.69 14.71 14.74 14.76 14.78 

  

  -10   13.95 13.99 14.02 14.06 14.09 14.12 14.15 14.19 14.22 14.25 14.28 14.30 14.33 14.36 14.38 14.41 14.43 14.46 14.48 14.51 

  -11   13.65 13.68 13.72 13.75 13.79 13.82 13.86 13.89 13.92 13.95 13.98 14.01 14.04 14.07 14.10 14.12 14.15 14.17 14.20 14.22 

  -12   13.33 13.36 13.40 13.43 13.47 13.50 13.54 13.57 13.61 13.64 13.68 13.71 13.74 13.77 13.80 13.82 13.85 13.87 13.90 13.92 

  -13   12.98 13.02 13.06 13.09 13.13 13.17 13.20 13.24 13.28 13.31 13.35 13.38 13.41 13.44 13.47 13.50 13.52 13.55 13.57 13.60 

  -14   12.63 12.66 12.70 12.74 12.77 12.81 12.85 12.88 12.92 12.96 12.99 13.03 13.06 13.09 13.12 13.15 13.17 13.20 13.22 13.24 

  -15   12.26 12.29 12.33 12.36 12.40 12.44 12.47 12.51 12.54 12.57 12.61 12.64 12.67 12.70 12.73 12.76 12.79 12.81 12.83 12.86 

  -16   11.88 11.91 11.95 11.98 12.01 12.04 12.07 12.11 12.14 12.17 12.20 12.23 12.25 12.28 12.31 12.33 12.36 12.38 12.40 12.42 

  -17   11.49 11.52 11.55 11.58 11.60 11.63 11.66 11.68 11.71 11.74 11.76 11.78 11.81 11.83 11.85 11.87 11.89 11.91 11.93 11.94 

  -18   11.09 11.11 11.14 11.16 11.18 11.20 11.22 11.25 11.26 11.28 11.30 11.32 11.33 11.35 11.36 11.37 11.39 11.40 11.42 11.43 

  -19   10.68 10.70 10.72 10.73 10.75 10.76 10.78 10.79 10.80 10.81 10.82 10.83 10.84 10.84 10.85 10.86 10.86 10.87 10.88 10.89 

  

  -20   10.26 10.28 10.29 10.30 10.31 10.31 10.31 10.32 10.32 10.32 10.32 10.32 10.32 10.32 10.32 10.32 10.32 10.33 10.33 10.34 

  -21    9.83  9.84  9.85  9.85  9.85  9.85  9.84  9.83  9.82  9.81  9.80  9.79  9.79  9.78  9.77  9.77  9.77  9.77  9.77  9.77 

  -22    9.39  9.39  9.39  9.38  9.37  9.36  9.35  9.34  9.32  9.30  9.28  9.27  9.25  9.24  9.23  9.22  9.21  9.20  9.19  9.19 

  -23    8.93  8.92  8.91  8.90  8.89  8.87  8.85  8.83  8.81  8.79  8.76  8.74  8.72  8.70  8.68  8.66  8.65  8.63  8.61  8.60 

  -24    8.45  8.44  8.43  8.41  8.39  8.37  8.34  8.32  8.30  8.27  8.24  8.22  8.19  8.17  8.14  8.11  8.09  8.07  8.05  8.03 

  -25    7.96  7.94  7.92  7.90  7.88  7.86  7.83  7.81  7.78  7.75  7.72  7.69  7.67  7.64  7.61  7.58  7.55  7.53  7.50  7.48 

  -26    7.45  7.43  7.41  7.39  7.37  7.34  7.32  7.29  7.26  7.24  7.21  7.18  7.15  7.12  7.09  7.06  7.04  7.01  6.99  6.96 

  -27    6.93  6.92  6.90  6.88  6.86  6.83  6.81  6.78  6.76  6.73  6.70  6.68  6.65  6.62  6.60  6.57  6.55  6.52  6.50  6.48 

  -28    6.43  6.42  6.40  6.38  6.36  6.34  6.32  6.30  6.28  6.25  6.23  6.20  6.18  6.16  6.13  6.11  6.09  6.07  6.05  6.03 

  -29    5.97  5.96  5.94  5.92  5.91  5.89  5.87  5.85  5.83  5.81  5.79  5.77  5.75  5.73  5.71  5.69  5.67  5.65  5.63  5.61 

  

  -30    5.56  5.55  5.53  5.52  5.50  5.48  5.47  5.45  5.43  5.41  5.39  5.37  5.36  5.34  5.32  5.30  5.28  5.26  5.25  5.23 

  -31    5.21  5.20  5.19  5.17  5.16  5.14  5.12  5.11  5.09  5.07  5.05  5.03  5.02  5.00  4.98  4.96  4.94  4.92  4.90  4.88 

  -32    4.92  4.91  4.89  4.88  4.86  4.85  4.83  4.81  4.79  4.78  4.76  4.74  4.72  4.69  4.67  4.65  4.63  4.61  4.59  4.56 

  -33    4.67  4.65  4.64  4.62  4.60  4.59  4.57  4.55  4.53  4.51  4.49  4.47  4.44  4.42  4.40  4.37  4.34  4.32  4.29  4.27 

  -34    4.42  4.41  4.39  4.38  4.36  4.34  4.32  4.30  4.28  4.26  4.23  4.21  4.18  4.16  4.13  4.10  4.07  4.04  4.02  3.99 

  -35    4.18  4.17  4.15  4.13  4.11  4.09  4.07  4.05  4.03  4.00  3.98  3.95  3.93  3.90  3.87  3.84  3.81  3.78  3.75  3.72 

  -36    3.92  3.90  3.89  3.87  3.85  3.83  3.81  3.78  3.76  3.74  3.71  3.69  3.66  3.63  3.60  3.57  3.54  3.51  3.48  3.45 

  -37    3.65  3.63  3.61  3.59  3.57  3.55  3.53  3.50  3.48  3.46  3.43  3.41  3.39  3.36  3.33  3.31  3.28  3.25  3.22  3.18 

  -38    3.38  3.35  3.33  3.31  3.29  3.27  3.25  3.22  3.20  3.18  3.16  3.14  3.11  3.09  3.07  3.04  3.01  2.99  2.96  2.93 

  -39    3.12  3.09  3.07  3.04  3.02  3.00  2.98  2.96  2.94  2.91  2.89  2.87  2.85  2.83  2.81  2.78  2.76  2.73  2.71  2.68 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

0 

  -40    2.88  2.85  2.83  2.80  2.78  2.76  2.73  2.71  2.69  2.67  2.65  2.63  2.61  2.59  2.56  2.54  2.52  2.49  2.47  2.44 

  -41    2.67  2.65  2.62  2.59  2.57  2.54  2.52  2.50  2.47  2.45  2.43  2.40  2.38  2.36  2.34  2.31  2.29  2.26  2.24  2.22 

  -42    2.49  2.47  2.44  2.41  2.38  2.35  2.33  2.30  2.28  2.25  2.22  2.20  2.17  2.15  2.13  2.10  2.08  2.05  2.03  2.01 

  -43    2.33  2.30  2.27  2.24  2.21  2.18  2.15  2.13  2.10  2.07  2.04  2.01  1.99  1.96  1.93  1.91  1.88  1.86  1.84  1.82 

  -44    2.18  2.15  2.12  2.09  2.06  2.03  2.00  1.96  1.93  1.90  1.87  1.84  1.81  1.78  1.76  1.73  1.71  1.68  1.66  1.64 

  -45    2.04  2.01  1.98  1.94  1.91  1.88  1.84  1.81  1.78  1.75  1.71  1.68  1.65  1.62  1.60  1.57  1.54  1.52  1.50  1.48 

  -46    1.89  1.86  1.83  1.80  1.77  1.73  1.70  1.67  1.63  1.60  1.57  1.54  1.51  1.48  1.45  1.43  1.40  1.38  1.36  1.34 

  -47    1.75  1.72  1.69  1.65  1.62  1.59  1.56  1.53  1.50  1.46  1.43  1.40  1.37  1.35  1.32  1.30  1.27  1.25  1.23  1.21 

  -48    1.60  1.57  1.54  1.52  1.49  1.46  1.43  1.40  1.37  1.34  1.31  1.28  1.25  1.23  1.20  1.18  1.16  1.13  1.11  1.09 

  -49    1.46  1.44  1.41  1.38  1.35  1.33  1.30  1.27  1.24  1.22  1.19  1.16  1.14  1.12  1.09  1.07  1.05  1.03  1.01   .99 

  

  -50    1.33  1.30  1.28  1.25  1.23  1.20  1.18  1.15  1.13  1.10  1.08  1.06  1.04  1.01   .99   .97   .95   .93   .91   .89 

  -51    1.21  1.18  1.16  1.13  1.11  1.09  1.07  1.04  1.02  1.00   .98   .96   .94   .92   .90   .88   .86   .84   .82   .80 

  -52    1.10  1.07  1.05  1.03  1.01   .98   .96   .94   .92   .90   .88   .86   .84   .83   .81   .79   .77   .75   .73   .72 

  -53    1.00   .97   .95   .93   .91   .89   .87   .85   .83   .81   .79   .77   .76   .74   .72   .71   .69   .67   .66   .64 

  -54     .90   .88   .86   .84   .82   .80   .78   .76   .75   .73   .71   .69   .68   .66   .65   .63   .61   .60   .58   .57 

  -55     .82   .80   .78   .76   .74   .72   .70   .69   .67   .65   .64   .62   .61   .59   .57   .56   .55   .53   .52   .50 

  -56     .75   .73   .71   .69   .67   .65   .63   .62   .60   .59   .57   .56   .54   .53   .51   .50   .48   .47   .46   .44 

  -57     .68   .66   .64   .62   .61   .59   .57   .56   .54   .53   .51   .50   .48   .47   .45   .44   .43   .41   .40   .39 

  -58     .62   .60   .58   .57   .55   .53   .52   .50   .49   .47   .46   .44   .43   .41   .40   .39   .38   .36   .35   .34 

  -59     .56   .55   .53   .51   .50   .48   .47   .45   .44   .42   .41   .39   .38   .37   .35   .34   .33   .32   .31   .29 

  

  -60     .51   .49   .48   .47   .45   .44   .42   .41   .39   .38   .36   .35   .34   .32   .31   .30   .29   .28   .27   .25 

  -61     .46   .45   .43   .42   .40   .39   .38   .36   .35   .34   .32   .31   .30   .29   .27   .26   .25   .24   .23   .22 

  -62     .42   .40   .39   .38   .36   .35   .34   .32   .31   .30   .29   .27   .26   .25   .24   .23   .22   .21   .20   .19 

  -63     .37   .36   .35   .34   .32   .31   .30   .29   .27   .26   .25   .24   .23   .22   .21   .20   .19   .18   .17   .16 

  -64     .34   .32   .31   .30   .29   .28   .26   .25   .24   .23   .22   .21   .20   .19   .18   .17   .16   .16   .15   .14 

  -65     .30   .29   .28   .27   .26   .24   .23   .22   .21   .20   .19   .18   .18   .17   .16   .15   .14   .13   .13   .12 

  -66     .27   .26   .25   .24   .23   .22   .21   .20   .19   .18   .17   .16   .15   .15   .14   .13   .12   .12   .11   .10 

  -67     .24   .23   .22   .21   .20   .19   .18   .18   .17   .16   .15   .14   .14   .13   .12   .12   .11   .10   .09   .09 

  -68     .21   .21   .20   .19   .18   .17   .17   .16   .15   .14   .14   .13   .12   .12   .11   .10   .09   .09   .08   .08 

  -69     .19   .18   .18   .17   .16   .16   .15   .14   .14   .13   .12   .12   .11   .10   .10   .09   .08   .08   .07   .06 

  

  -70     .17   .16   .16   .15   .14   .14   .13   .13   .12   .12   .11   .10   .10   .09   .09   .08   .07   .07   .06   .05 

  -71     .15   .15   .14   .13   .13   .12   .12   .11   .11   .10   .10   .09   .09   .08   .08   .07   .06   .06   .05   .05 

  -72     .14   .13   .12   .12   .11   .11   .10   .10   .10   .09   .09   .08   .08   .07   .07   .06   .06   .05   .05   .04 

  -73     .12   .12   .11   .11   .10   .10   .09   .09   .08   .08   .08   .07   .07   .06   .06   .05   .05   .05   .04   .04 

  -74     .11   .11   .10   .10   .09   .09   .08   .08   .07   .07   .07   .06   .06   .05   .05   .05   .04   .04   .04   .03 

  -75     .10   .10   .09   .09   .08   .08   .07   .07   .07   .06   .06   .05   .05   .05   .04   .04   .04   .03   .03   .03 

  -76     .09   .09   .08   .08   .07   .07   .07   .06   .06   .05   .05   .05   .04   .04   .04   .03   .03   .03   .02   .02 

  -77     .08   .08   .08   .07   .07   .06   .06   .06   .05   .05   .04   .04   .04   .03   .03   .03   .03   .02   .02   .02 

  -78     .08   .07   .07   .07   .06   .06   .05   .05   .05   .04   .04   .04   .03   .03   .03   .02   .02   .02   .02   .01 

  -79     .07   .07   .07   .06   .06   .05   .05   .05   .04   .04   .04   .03   .03   .03   .02   .02   .02   .02   .01   .01 

  

  -80     .07   .07   .06   .06   .06   .05   .05   .05   .04   .04   .03   .03   .03   .03   .02   .02   .02   .02   .01   .01 

  -81     .07   .06   .06   .06   .05   .05   .05   .04   .04   .04   .04   .03   .03   .03   .02   .02   .02   .02   .01   .01 

  -82     .07   .06   .06   .06   .06   .05   .05   .05   .04   .04   .04   .03   .03   .03   .03   .02   .02   .02   .02   .02 

  -83     .07   .07   .06   .06   .06   .05   .05   .05   .05   .04   .04   .04   .03   .03   .03   .03   .03   .02   .02   .02 

  -84     .07   .07   .06   .06   .06   .06   .06   .05   .05   .05   .04   .04   .04   .04   .04   .03   .03   .03   .03   .03 

  -85     .07   .07   .07   .06   .06   .06   .06   .06   .05   .05   .05   .05   .05   .04   .04   .04   .04   .04   .04   .03 

  -86     .07   .07   .07   .07   .07   .06   .06   .06   .06   .06   .06   .05   .05   .05   .05   .05   .05   .04   .04   .04 

  -87     .07   .07   .07   .07   .07   .07   .07   .07   .06   .06   .06   .06   .06   .06   .06   .06   .06   .05   .05   .05 

  -88     .08   .08   .08   .08   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .06   .06   .06 

  -89     .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

0 

   89     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   88     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   87     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

   86     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

   85     .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02 

   84     .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03 

   83     .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05 

   82     .06   .06   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07 

   81     .08   .08   .08   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09 

   80     .10   .10   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11 

  

   79     .12   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13 

   78     .15   .15   .15   .15   .15   .15   .15   .16   .16   .16   .16   .16   .16   .16   .16   .16   .16   .16   .16   .16 

   77     .17   .17   .18   .18   .18   .18   .18   .18   .18   .18   .18   .18   .18   .19   .19   .19   .19   .19   .19   .19 

   76     .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .22   .22   .22   .22   .22   .22   .22   .22   .22 

   75     .24   .24   .24   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25 

   74     .29   .29   .29   .29   .29   .29   .29   .29   .29   .29   .29   .29   .29   .29   .29   .29   .30   .30   .30   .30 

   73     .34   .34   .34   .34   .34   .34   .34   .34   .34   .34   .34   .34   .34   .34   .34   .34   .34   .35   .35   .35 

   72     .40   .40   .40   .40   .39   .39   .39   .39   .39   .39   .39   .39   .39   .39   .40   .40   .40   .40   .40   .41 

   71     .46   .46   .46   .46   .46   .45   .45   .45   .45   .45   .45   .45   .45   .46   .46   .46   .46   .46   .47   .47 

   70     .53   .53   .53   .53   .52   .52   .52   .52   .52   .52   .52   .52   .52   .52   .53   .53   .53   .53   .54   .54 

  

   69     .60   .60   .60   .60   .60   .60   .60   .60   .60   .60   .60   .60   .60   .60   .60   .61   .61   .61   .61   .62 

   68     .67   .67   .68   .68   .68   .68   .68   .68   .68   .68   .68   .68   .69   .69   .69   .69   .69   .70   .70   .70 

   67     .76   .76   .76   .76   .77   .77   .77   .77   .77   .78   .78   .78   .78   .78   .79   .79   .79   .79   .79   .80 

   66     .85   .85   .86   .86   .87   .87   .87   .88   .88   .88   .88   .89   .89   .89   .89   .89   .89   .90   .90   .90 

   65     .96   .96   .97   .97   .98   .98   .99   .99   .99  1.00  1.00  1.00  1.00  1.01  1.01  1.01  1.01  1.01  1.01  1.01 

   64    1.08  1.09  1.09  1.10  1.10  1.11  1.11  1.12  1.12  1.12  1.13  1.13  1.13  1.13  1.13  1.13  1.13  1.13  1.13  1.13 

   63    1.22  1.23  1.23  1.24  1.24  1.25  1.25  1.25  1.26  1.26  1.26  1.27  1.27  1.27  1.27  1.27  1.27  1.27  1.27  1.27 

   62    1.37  1.38  1.38  1.39  1.39  1.40  1.40  1.40  1.41  1.41  1.41  1.41  1.41  1.42  1.42  1.42  1.42  1.42  1.42  1.42 

   61    1.54  1.54  1.54  1.55  1.55  1.55  1.56  1.56  1.56  1.56  1.57  1.57  1.57  1.57  1.57  1.57  1.57  1.57  1.58  1.58 

   60    1.70  1.71  1.71  1.71  1.72  1.72  1.72  1.72  1.73  1.73  1.73  1.73  1.73  1.74  1.74  1.74  1.74  1.75  1.75  1.75 

  

   59    1.88  1.88  1.88  1.88  1.89  1.89  1.89  1.89  1.90  1.90  1.90  1.90  1.91  1.91  1.92  1.92  1.92  1.93  1.93  1.94 

   58    2.06  2.06  2.06  2.06  2.07  2.07  2.07  2.07  2.08  2.08  2.08  2.09  2.09  2.10  2.11  2.11  2.12  2.13  2.14  2.15 

   57    2.26  2.26  2.26  2.26  2.26  2.27  2.27  2.27  2.28  2.28  2.29  2.29  2.30  2.31  2.32  2.33  2.34  2.35  2.36  2.37 

   56    2.48  2.48  2.48  2.48  2.49  2.49  2.49  2.50  2.50  2.51  2.51  2.52  2.53  2.54  2.55  2.56  2.57  2.59  2.60  2.61 

   55    2.73  2.73  2.73  2.74  2.74  2.74  2.75  2.75  2.76  2.76  2.77  2.78  2.79  2.80  2.81  2.82  2.83  2.85  2.86  2.87 

   54    3.01  3.02  3.02  3.02  3.03  3.03  3.04  3.04  3.05  3.05  3.06  3.07  3.08  3.09  3.10  3.11  3.12  3.13  3.14  3.16 

   53    3.32  3.33  3.33  3.34  3.34  3.35  3.35  3.36  3.36  3.37  3.38  3.38  3.39  3.40  3.41  3.42  3.43  3.43  3.44  3.45 

   52    3.65  3.65  3.66  3.66  3.67  3.67  3.68  3.69  3.69  3.70  3.70  3.71  3.72  3.72  3.73  3.73  3.74  3.75  3.75  3.76 

   51    3.97  3.97  3.98  3.99  4.00  4.00  4.01  4.01  4.02  4.03  4.03  4.04  4.04  4.05  4.05  4.05  4.06  4.06  4.07  4.07 

   50    4.27  4.28  4.29  4.30  4.31  4.32  4.33  4.33  4.34  4.34  4.35  4.35  4.36  4.36  4.37  4.37  4.37  4.38  4.38  4.38 

  

   49    4.56  4.57  4.58  4.59  4.60  4.61  4.62  4.63  4.64  4.64  4.65  4.66  4.66  4.67  4.67  4.67  4.68  4.68  4.68  4.69 

   48    4.85  4.86  4.87  4.89  4.90  4.91  4.92  4.93  4.94  4.94  4.95  4.96  4.97  4.97  4.98  4.98  4.99  5.00  5.00  5.01 

   47    5.16  5.17  5.19  5.20  5.21  5.22  5.23  5.24  5.26  5.27  5.28  5.29  5.30  5.31  5.32  5.32  5.33  5.34  5.34  5.35 

   46    5.51  5.52  5.54  5.55  5.57  5.58  5.59  5.61  5.62  5.64  5.65  5.66  5.67  5.69  5.70  5.71  5.72  5.73  5.74  5.74 

   45    5.92  5.94  5.96  5.97  5.99  6.01  6.03  6.04  6.06  6.07  6.09  6.10  6.12  6.13  6.14  6.16  6.17  6.18  6.19  6.20 

   44    6.41  6.43  6.46  6.48  6.50  6.52  6.54  6.56  6.58  6.60  6.61  6.63  6.64  6.66  6.67  6.69  6.70  6.71  6.72  6.74 

   43    6.97  6.99  7.02  7.04  7.07  7.09  7.12  7.14  7.16  7.18  7.20  7.21  7.23  7.25  7.26  7.27  7.29  7.30  7.32  7.33 

   42    7.56  7.59  7.62  7.65  7.67  7.70  7.73  7.75  7.77  7.79  7.81  7.83  7.85  7.86  7.88  7.89  7.91  7.92  7.93  7.95 

   41    8.17  8.20  8.23  8.26  8.28  8.31  8.34  8.36  8.38  8.40  8.42  8.44  8.46  8.47  8.49  8.50  8.52  8.53  8.55  8.56 

   40    8.76  8.79  8.82  8.84  8.87  8.89  8.92  8.94  8.96  8.98  9.00  9.02  9.04  9.05  9.07  9.08  9.10  9.11  9.12  9.13 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

0 

   39    9.32  9.34  9.37  9.39  9.41  9.43  9.45  9.47  9.49  9.50  9.52  9.54  9.55  9.57  9.58  9.60  9.61  9.62  9.64  9.65 

   38    9.86  9.87  9.89  9.90  9.92  9.93  9.95  9.96  9.97  9.99 10.00 10.01 10.03 10.04 10.05 10.07 10.08 10.09 10.11 10.12 

   37   10.38 10.39 10.40 10.41 10.42 10.42 10.43 10.44 10.45 10.46 10.47 10.48 10.49 10.50 10.51 10.52 10.54 10.55 10.56 10.58 

   36   10.90 10.91 10.91 10.92 10.92 10.92 10.93 10.93 10.93 10.94 10.94 10.95 10.96 10.97 10.98 10.99 11.00 11.01 11.03 11.04 

   35   11.44 11.44 11.44 11.45 11.45 11.45 11.45 11.45 11.45 11.46 11.46 11.47 11.47 11.48 11.49 11.50 11.51 11.52 11.53 11.54 

   34   12.00 12.01 12.01 12.01 12.01 12.02 12.02 12.02 12.02 12.03 12.03 12.04 12.04 12.05 12.06 12.07 12.07 12.08 12.09 12.11 

   33   12.58 12.59 12.59 12.60 12.60 12.61 12.61 12.62 12.62 12.62 12.63 12.64 12.64 12.65 12.66 12.67 12.68 12.69 12.69 12.70 

   32   13.14 13.16 13.17 13.18 13.19 13.19 13.20 13.21 13.22 13.22 13.23 13.24 13.25 13.26 13.26 13.27 13.28 13.29 13.29 13.30 

   31   13.67 13.69 13.70 13.72 13.73 13.75 13.76 13.77 13.78 13.79 13.80 13.81 13.82 13.83 13.83 13.84 13.85 13.85 13.86 13.86 

   30   14.13 14.16 14.18 14.20 14.22 14.24 14.25 14.26 14.28 14.29 14.30 14.31 14.32 14.33 14.33 14.34 14.34 14.35 14.35 14.35 

  

   29   14.52 14.55 14.57 14.60 14.62 14.64 14.66 14.67 14.69 14.70 14.71 14.72 14.73 14.74 14.74 14.75 14.75 14.75 14.75 14.75 

   28   14.85 14.88 14.90 14.93 14.95 14.97 14.99 15.01 15.02 15.04 15.05 15.06 15.06 15.07 15.08 15.08 15.08 15.08 15.08 15.08 

   27   15.13 15.16 15.18 15.21 15.23 15.25 15.27 15.29 15.30 15.32 15.33 15.33 15.34 15.35 15.35 15.35 15.36 15.36 15.36 15.35 

   26   15.38 15.41 15.43 15.46 15.48 15.50 15.51 15.53 15.54 15.56 15.57 15.57 15.58 15.59 15.59 15.59 15.59 15.59 15.59 15.59 

   25   15.62 15.65 15.67 15.69 15.71 15.73 15.74 15.76 15.77 15.78 15.79 15.80 15.80 15.81 15.81 15.81 15.81 15.81 15.81 15.80 

   24   15.86 15.88 15.90 15.92 15.94 15.95 15.97 15.98 15.99 16.00 16.01 16.02 16.03 16.03 16.03 16.03 16.03 16.03 16.02 16.02 

   23   16.08 16.11 16.13 16.14 16.16 16.18 16.19 16.20 16.21 16.22 16.23 16.24 16.24 16.25 16.25 16.25 16.25 16.24 16.24 16.23 

   22   16.30 16.32 16.34 16.36 16.38 16.39 16.41 16.42 16.43 16.44 16.45 16.45 16.46 16.46 16.46 16.46 16.45 16.45 16.44 16.44 

   21   16.50 16.52 16.54 16.56 16.58 16.59 16.61 16.62 16.63 16.64 16.65 16.65 16.65 16.66 16.66 16.65 16.65 16.65 16.64 16.63 

   20   16.69 16.71 16.73 16.75 16.76 16.78 16.79 16.80 16.81 16.82 16.83 16.83 16.84 16.84 16.84 16.84 16.83 16.83 16.82 16.81 

  

   19   16.85 16.87 16.89 16.91 16.93 16.94 16.96 16.97 16.98 16.99 16.99 17.00 17.00 17.00 17.00 17.00 16.99 16.99 16.98 16.97 

   18   17.00 17.02 17.04 17.06 17.07 17.09 17.10 17.11 17.12 17.13 17.13 17.14 17.14 17.14 17.14 17.14 17.13 17.13 17.12 17.11 

   17   17.12 17.14 17.16 17.18 17.20 17.21 17.22 17.23 17.24 17.25 17.26 17.26 17.26 17.26 17.26 17.26 17.25 17.25 17.24 17.23 

   16   17.23 17.25 17.27 17.29 17.30 17.32 17.33 17.34 17.35 17.36 17.36 17.37 17.37 17.37 17.37 17.36 17.36 17.35 17.34 17.33 

   15   17.32 17.34 17.36 17.38 17.39 17.41 17.42 17.43 17.44 17.44 17.45 17.45 17.46 17.46 17.45 17.45 17.44 17.44 17.43 17.42 

   14   17.40 17.42 17.43 17.45 17.47 17.48 17.49 17.50 17.51 17.52 17.52 17.53 17.53 17.53 17.53 17.52 17.52 17.51 17.50 17.49 

   13   17.45 17.47 17.49 17.51 17.52 17.54 17.55 17.56 17.57 17.58 17.58 17.58 17.59 17.59 17.58 17.58 17.58 17.57 17.56 17.55 

   12   17.49 17.51 17.53 17.55 17.56 17.58 17.59 17.60 17.61 17.62 17.62 17.63 17.63 17.63 17.63 17.62 17.62 17.61 17.60 17.59 

   11   17.52 17.54 17.56 17.57 17.59 17.60 17.62 17.63 17.64 17.64 17.65 17.65 17.66 17.66 17.65 17.65 17.65 17.64 17.63 17.62 

   10   17.53 17.55 17.57 17.58 17.60 17.61 17.63 17.64 17.65 17.65 17.66 17.66 17.67 17.67 17.67 17.66 17.66 17.65 17.65 17.64 

  

    9   17.52 17.54 17.56 17.58 17.59 17.61 17.62 17.63 17.64 17.65 17.65 17.66 17.66 17.66 17.66 17.66 17.66 17.65 17.65 17.64 

    8   17.50 17.52 17.54 17.56 17.57 17.59 17.60 17.61 17.62 17.63 17.63 17.64 17.64 17.64 17.64 17.64 17.64 17.64 17.63 17.62 

    7   17.46 17.48 17.50 17.52 17.53 17.55 17.56 17.57 17.58 17.59 17.60 17.60 17.61 17.61 17.61 17.61 17.61 17.60 17.60 17.59 

    6   17.41 17.43 17.45 17.46 17.48 17.49 17.51 17.52 17.53 17.54 17.55 17.55 17.56 17.56 17.56 17.56 17.56 17.56 17.55 17.55 

    5   17.34 17.36 17.38 17.40 17.41 17.43 17.44 17.45 17.46 17.47 17.48 17.49 17.49 17.50 17.50 17.50 17.50 17.50 17.50 17.49 

    4   17.26 17.28 17.29 17.31 17.33 17.34 17.36 17.37 17.38 17.39 17.40 17.41 17.41 17.42 17.42 17.42 17.42 17.42 17.42 17.42 

    3   17.16 17.18 17.20 17.21 17.23 17.25 17.26 17.27 17.28 17.29 17.30 17.31 17.32 17.32 17.33 17.33 17.33 17.33 17.33 17.33 

    2   17.04 17.06 17.08 17.10 17.12 17.13 17.15 17.16 17.17 17.18 17.19 17.20 17.21 17.22 17.22 17.22 17.23 17.23 17.23 17.22 

    1   16.91 16.93 16.95 16.97 16.99 17.00 17.02 17.03 17.05 17.06 17.07 17.08 17.09 17.09 17.10 17.10 17.11 17.11 17.11 17.11 

    0   16.77 16.79 16.81 16.83 16.85 16.86 16.88 16.89 16.91 16.92 16.93 16.94 16.95 16.96 16.96 16.97 16.97 16.97 16.98 16.98 

  

  



40 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

0 

   -1   16.61 16.63 16.65 16.67 16.69 16.71 16.72 16.74 16.75 16.76 16.78 16.79 16.80 16.80 16.81 16.82 16.82 16.83 16.83 16.83 

   -2   16.43 16.45 16.47 16.50 16.51 16.53 16.55 16.57 16.58 16.59 16.61 16.62 16.63 16.64 16.65 16.66 16.66 16.67 16.67 16.67 

   -3   16.24 16.26 16.28 16.31 16.33 16.34 16.36 16.38 16.39 16.41 16.42 16.44 16.45 16.46 16.47 16.48 16.48 16.49 16.50 16.50 

   -4   16.04 16.06 16.08 16.10 16.12 16.14 16.16 16.18 16.19 16.21 16.22 16.24 16.25 16.26 16.27 16.28 16.29 16.30 16.31 16.31 

   -5   15.82 15.84 15.86 15.88 15.90 15.92 15.94 15.96 15.98 15.99 16.01 16.02 16.04 16.05 16.06 16.08 16.09 16.10 16.11 16.11 

   -6   15.58 15.61 15.63 15.65 15.67 15.69 15.71 15.73 15.75 15.76 15.78 15.80 15.81 15.82 15.84 15.85 15.86 15.88 15.89 15.90 

   -7   15.34 15.36 15.38 15.40 15.43 15.45 15.46 15.48 15.50 15.52 15.54 15.55 15.57 15.58 15.60 15.61 15.63 15.64 15.65 15.66 

   -8   15.08 15.10 15.12 15.14 15.16 15.19 15.20 15.22 15.24 15.26 15.28 15.30 15.31 15.33 15.34 15.36 15.37 15.39 15.40 15.41 

   -9   14.81 14.83 14.85 14.87 14.89 14.91 14.93 14.95 14.97 14.99 15.01 15.03 15.05 15.06 15.08 15.10 15.11 15.13 15.14 15.15 

  

  -10   14.53 14.55 14.57 14.59 14.61 14.63 14.65 14.67 14.69 14.71 14.73 14.75 14.77 14.78 14.80 14.82 14.84 14.85 14.87 14.88 

  -11   14.24 14.26 14.28 14.31 14.33 14.35 14.36 14.38 14.40 14.42 14.44 14.46 14.48 14.49 14.51 14.53 14.55 14.56 14.58 14.59 

  -12   13.94 13.96 13.98 14.00 14.02 14.04 14.06 14.08 14.10 14.12 14.13 14.15 14.17 14.19 14.21 14.22 14.24 14.26 14.28 14.29 

  -13   13.62 13.64 13.66 13.68 13.70 13.72 13.73 13.75 13.77 13.79 13.81 13.83 13.84 13.86 13.88 13.90 13.91 13.93 13.95 13.96 

  -14   13.27 13.29 13.31 13.32 13.34 13.36 13.38 13.40 13.42 13.43 13.45 13.47 13.49 13.51 13.52 13.54 13.56 13.58 13.59 13.61 

  -15   12.88 12.90 12.92 12.94 12.95 12.97 12.99 13.01 13.02 13.04 13.06 13.08 13.10 13.12 13.13 13.15 13.17 13.19 13.21 13.22 

  -16   12.44 12.46 12.48 12.50 12.52 12.54 12.56 12.58 12.59 12.61 12.63 12.65 12.67 12.69 12.71 12.72 12.74 12.76 12.78 12.80 

  -17   11.96 11.98 12.00 12.02 12.04 12.06 12.08 12.10 12.12 12.14 12.16 12.17 12.19 12.21 12.23 12.25 12.27 12.30 12.32 12.34 

  -18   11.45 11.47 11.49 11.51 11.53 11.55 11.57 11.58 11.60 11.62 11.64 11.66 11.68 11.70 11.72 11.74 11.76 11.78 11.80 11.82 

  -19   10.91 10.92 10.94 10.96 10.97 10.99 11.01 11.03 11.05 11.06 11.08 11.10 11.12 11.14 11.16 11.18 11.20 11.22 11.24 11.26 

  

  -20   10.35 10.36 10.37 10.38 10.39 10.40 10.42 10.43 10.45 10.46 10.48 10.50 10.51 10.53 10.55 10.57 10.59 10.61 10.63 10.65 

  -21    9.77  9.77  9.78  9.78  9.78  9.79  9.79  9.80  9.81  9.82  9.84  9.85  9.87  9.88  9.90  9.91  9.93  9.94  9.96  9.98 

  -22    9.18  9.17  9.17  9.16  9.16  9.16  9.16  9.16  9.16  9.17  9.17  9.18  9.19  9.20  9.21  9.22  9.23  9.25  9.26  9.27 

  -23    8.59  8.57  8.56  8.55  8.54  8.53  8.53  8.52  8.52  8.51  8.51  8.51  8.52  8.52  8.53  8.53  8.54  8.55  8.56  8.57 

  -24    8.01  7.99  7.97  7.95  7.94  7.92  7.91  7.90  7.89  7.88  7.88  7.87  7.87  7.87  7.87  7.87  7.87  7.88  7.89  7.89 

  -25    7.45  7.43  7.41  7.39  7.37  7.35  7.34  7.32  7.31  7.30  7.29  7.28  7.28  7.27  7.27  7.27  7.27  7.27  7.28  7.28 

  -26    6.94  6.91  6.89  6.87  6.85  6.83  6.82  6.80  6.79  6.78  6.77  6.76  6.76  6.75  6.75  6.75  6.75  6.75  6.75  6.76 

  -27    6.46  6.43  6.41  6.39  6.38  6.36  6.34  6.33  6.32  6.31  6.30  6.30  6.29  6.29  6.29  6.29  6.29  6.30  6.30  6.31 

  -28    6.01  5.99  5.97  5.96  5.94  5.93  5.91  5.90  5.89  5.89  5.88  5.88  5.88  5.88  5.88  5.88  5.89  5.89  5.90  5.91 

  -29    5.59  5.58  5.56  5.55  5.54  5.53  5.52  5.51  5.50  5.50  5.49  5.49  5.49  5.50  5.50  5.51  5.51  5.52  5.53  5.53 

  

  -30    5.21  5.20  5.18  5.17  5.16  5.15  5.14  5.13  5.13  5.12  5.12  5.12  5.12  5.12  5.13  5.14  5.14  5.15  5.16  5.16 

  -31    4.86  4.85  4.83  4.82  4.80  4.79  4.78  4.77  4.76  4.76  4.75  4.75  4.75  4.75  4.76  4.76  4.76  4.77  4.78  4.78 

  -32    4.54  4.52  4.50  4.49  4.47  4.45  4.44  4.43  4.41  4.40  4.39  4.39  4.38  4.38  4.38  4.38  4.38  4.39  4.39  4.39 

  -33    4.24  4.22  4.20  4.17  4.15  4.13  4.11  4.09  4.08  4.06  4.05  4.04  4.03  4.02  4.01  4.01  4.01  4.01  4.01  4.01 

  -34    3.96  3.93  3.90  3.88  3.85  3.83  3.80  3.78  3.76  3.74  3.72  3.70  3.69  3.68  3.67  3.66  3.65  3.65  3.65  3.65 

  -35    3.68  3.65  3.62  3.59  3.56  3.53  3.50  3.48  3.45  3.43  3.41  3.39  3.37  3.36  3.35  3.34  3.33  3.32  3.32  3.31 

  -36    3.41  3.38  3.35  3.32  3.28  3.25  3.22  3.20  3.17  3.15  3.13  3.11  3.09  3.08  3.06  3.05  3.04  3.03  3.03  3.02 

  -37    3.15  3.12  3.09  3.05  3.02  2.99  2.96  2.93  2.91  2.89  2.87  2.85  2.83  2.82  2.80  2.79  2.78  2.77  2.77  2.76 

  -38    2.90  2.86  2.83  2.80  2.77  2.74  2.72  2.69  2.67  2.64  2.63  2.61  2.59  2.58  2.57  2.56  2.55  2.54  2.53  2.53 

  -39    2.65  2.62  2.59  2.56  2.54  2.51  2.49  2.46  2.44  2.42  2.40  2.39  2.37  2.36  2.35  2.34  2.33  2.32  2.32  2.31 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

0 

  -40    2.42  2.39  2.36  2.34  2.31  2.29  2.27  2.25  2.23  2.21  2.19  2.17  2.16  2.15  2.14  2.13  2.12  2.11  2.11  2.10 

  -41    2.19  2.17  2.15  2.13  2.10  2.08  2.06  2.04  2.02  2.01  1.99  1.97  1.96  1.95  1.94  1.93  1.92  1.91  1.90  1.90 

  -42    1.99  1.97  1.94  1.92  1.90  1.89  1.87  1.85  1.83  1.82  1.80  1.79  1.77  1.76  1.75  1.74  1.73  1.72  1.71  1.71 

  -43    1.79  1.77  1.75  1.74  1.72  1.70  1.68  1.67  1.65  1.64  1.62  1.61  1.59  1.58  1.57  1.56  1.55  1.54  1.53  1.52 

  -44    1.62  1.60  1.58  1.56  1.54  1.53  1.51  1.50  1.48  1.47  1.45  1.44  1.43  1.41  1.40  1.39  1.38  1.37  1.36  1.35 

  -45    1.46  1.44  1.42  1.40  1.39  1.37  1.36  1.34  1.33  1.31  1.30  1.29  1.27  1.26  1.25  1.23  1.22  1.21  1.20  1.19 

  -46    1.32  1.30  1.28  1.26  1.25  1.23  1.21  1.20  1.19  1.17  1.16  1.14  1.13  1.12  1.10  1.09  1.08  1.07  1.05  1.04 

  -47    1.19  1.17  1.15  1.13  1.12  1.10  1.09  1.07  1.06  1.04  1.03  1.01  1.00   .99   .97   .96   .95   .93   .92   .91 

  -48    1.07  1.06  1.04  1.02  1.00   .99   .97   .95   .94   .93   .91   .90   .88   .87   .85   .84   .83   .82   .80   .79 

  -49     .97   .95   .93   .92   .90   .88   .87   .85   .83   .82   .80   .79   .78   .76   .75   .73   .72   .71   .70   .69 

  

  -50     .87   .85   .84   .82   .80   .79   .77   .76   .74   .72   .71   .70   .68   .67   .65   .64   .63   .62   .61   .60 

  -51     .78   .76   .75   .73   .72   .70   .68   .67   .65   .64   .63   .61   .60   .59   .57   .56   .55   .54   .53   .52 

  -52     .70   .68   .67   .65   .64   .62   .61   .59   .58   .56   .55   .54   .53   .51   .50   .49   .48   .47   .46   .45 

  -53     .62   .61   .59   .58   .56   .55   .54   .52   .51   .50   .48   .47   .46   .45   .44   .43   .42   .41   .40   .39 

  -54     .55   .54   .53   .51   .50   .48   .47   .46   .45   .44   .42   .41   .40   .39   .38   .38   .37   .36   .35   .34 

  -55     .49   .48   .46   .45   .44   .43   .41   .40   .39   .38   .37   .36   .35   .34   .33   .32   .32   .31   .30   .30 

  -56     .43   .42   .41   .39   .38   .37   .36   .35   .34   .33   .32   .31   .30   .29   .28   .28   .27   .26   .26   .25 

  -57     .38   .36   .35   .34   .33   .32   .31   .30   .29   .28   .27   .26   .26   .25   .24   .23   .23   .22   .22   .21 

  -58     .33   .32   .30   .29   .28   .27   .26   .26   .25   .24   .23   .22   .21   .21   .20   .20   .19   .18   .18   .17 

  -59     .28   .27   .26   .25   .24   .23   .22   .22   .21   .20   .19   .19   .18   .17   .17   .16   .16   .15   .15   .14 

  

  -60     .24   .23   .22   .22   .21   .20   .19   .18   .17   .17   .16   .15   .15   .14   .14   .13   .12   .12   .12   .11 

  -61     .21   .20   .19   .18   .18   .17   .16   .15   .15   .14   .13   .13   .12   .11   .11   .10   .10   .09   .09   .09 

  -62     .18   .17   .17   .16   .15   .14   .14   .13   .12   .12   .11   .10   .10   .09   .09   .08   .08   .07   .07   .06 

  -63     .16   .15   .14   .14   .13   .12   .12   .11   .10   .10   .09   .09   .08   .08   .07   .06   .06   .05   .05   .04 

  -64     .13   .13   .12   .12   .11   .10   .10   .09   .09   .08   .08   .07   .06   .06   .05   .05   .04   .04   .03   .03 

  -65     .11   .11   .10   .10   .09   .09   .08   .08   .07   .07   .06   .05   .05   .04   .04   .04   .03   .03   .02   .02 

  -66     .10   .09   .09   .08   .07   .07   .06   .06   .05   .05   .04   .04   .04   .03   .03   .02   .02   .02   .01   .01 

  -67     .08   .08   .07   .06   .06   .05   .05   .04   .04   .03   .03   .03   .02   .02   .02   .01   .01   .01   .00   .00 

  -68     .07   .06   .06   .05   .05   .04   .03   .03   .03   .02   .02   .01   .01   .01   .01   .00   .00   .00  -.00  -.00 

  -69     .06   .05   .05   .04   .03   .03   .02   .02   .01   .01   .01   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00 

  

  -70     .05   .04   .04   .03   .03   .02   .01   .01   .01   .00  0.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01 

  -71     .04   .04   .03   .02   .02   .01   .01   .01   .00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01 

  -72     .04   .03   .03   .02   .02   .01   .01   .00   .00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01 

  -73     .03   .03   .02   .02   .01   .01   .01   .00   .00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.00 

  -74     .03   .02   .02   .02   .01   .01   .01   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -75     .02   .02   .02   .01   .01   .01   .01   .00   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -76     .02   .02   .01   .01   .01   .01   .01   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -77     .02   .01   .01   .01   .01   .01   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -78     .01   .01   .01   .01   .01   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -79     .01   .01   .01   .01   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  

  -80     .01   .01   .01   .01   .00   .00   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -81     .01   .01   .01   .01   .01   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -82     .01   .01   .01   .01   .01   .01   .01   .01   .01   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00 

  -83     .02   .02   .02   .02   .01   .01   .01   .01   .01   .01   .01   .01   .01   .00   .00   .00   .00  -.00  -.00  -.00 

  -84     .03   .02   .02   .02   .02   .02   .02   .02   .02   .01   .01   .01   .01   .01   .01   .01   .00   .00   .00   .00 

  -85     .03   .03   .03   .03   .03   .03   .03   .02   .02   .02   .02   .02   .02   .02   .01   .01   .01   .01   .01   .01 

  -86     .04   .04   .04   .04   .04   .03   .03   .03   .03   .03   .03   .03   .03   .03   .02   .02   .02   .02   .02   .02 

  -87     .05   .05   .05   .05   .05   .05   .04   .04   .04   .04   .04   .04   .04   .04   .04   .03   .03   .03   .03   .03 

  -88     .06   .06   .06   .06   .06   .06   .06   .06   .06   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05 

  -89     .08   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07 

  



42 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

0 

   89     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   88     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   87     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

   86     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

   85     .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02 

   84     .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03 

   83     .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05 

   82     .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .06 

   81     .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09 

   80     .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11 

  

   79     .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .14   .14   .14   .14   .14 

   78     .16   .16   .16   .16   .16   .16   .16   .16   .16   .16   .16   .16   .16   .16   .16   .16   .16   .16   .17   .17 

   77     .19   .19   .19   .19   .19   .19   .19   .19   .19   .19   .19   .19   .19   .19   .19   .20   .20   .20   .20   .20 

   76     .22   .22   .22   .22   .22   .22   .22   .22   .22   .22   .23   .23   .23   .23   .23   .23   .23   .23   .24   .24 

   75     .26   .26   .26   .26   .26   .26   .26   .26   .26   .27   .27   .27   .27   .27   .27   .27   .28   .28   .28   .28 

   74     .30   .30   .30   .30   .31   .31   .31   .31   .31   .31   .31   .32   .32   .32   .32   .32   .32   .32   .33   .33 

   73     .35   .35   .36   .36   .36   .36   .36   .36   .37   .37   .37   .37   .37   .37   .38   .38   .38   .38   .38   .38 

   72     .41   .41   .41   .42   .42   .42   .42   .43   .43   .43   .43   .43   .43   .43   .44   .44   .44   .44   .44   .44 

   71     .47   .48   .48   .48   .49   .49   .49   .49   .49   .50   .50   .50   .50   .50   .50   .50   .50   .50   .51   .51 

   70     .54   .55   .55   .55   .56   .56   .56   .56   .57   .57   .57   .57   .57   .57   .58   .58   .58   .58   .58   .58 

  

   69     .62   .62   .63   .63   .63   .64   .64   .64   .64   .65   .65   .65   .65   .65   .65   .65   .66   .66   .66   .66 

   68     .71   .71   .71   .71   .72   .72   .72   .72   .73   .73   .73   .73   .73   .74   .74   .74   .74   .74   .75   .75 

   67     .80   .80   .80   .80   .81   .81   .81   .81   .82   .82   .82   .82   .83   .83   .83   .83   .84   .84   .84   .85 

   66     .90   .90   .90   .90   .91   .91   .91   .91   .92   .92   .92   .93   .93   .93   .94   .94   .95   .95   .95   .96 

   65    1.01  1.01  1.01  1.02  1.02  1.02  1.02  1.03  1.03  1.03  1.04  1.04  1.05  1.05  1.06  1.06  1.07  1.07  1.08  1.08 

   64    1.14  1.14  1.14  1.14  1.14  1.14  1.15  1.15  1.16  1.16  1.17  1.17  1.18  1.19  1.19  1.20  1.21  1.21  1.22  1.23 

   63    1.27  1.27  1.27  1.27  1.28  1.28  1.28  1.29  1.30  1.30  1.31  1.32  1.33  1.33  1.34  1.35  1.36  1.37  1.37  1.38 

   62    1.42  1.42  1.42  1.42  1.43  1.43  1.44  1.44  1.45  1.46  1.47  1.48  1.48  1.49  1.50  1.51  1.52  1.53  1.54  1.55 

   61    1.58  1.58  1.58  1.59  1.59  1.60  1.60  1.61  1.62  1.63  1.64  1.65  1.66  1.67  1.68  1.69  1.70  1.71  1.72  1.73 

   60    1.75  1.76  1.76  1.77  1.77  1.78  1.79  1.79  1.80  1.81  1.82  1.83  1.84  1.85  1.86  1.87  1.88  1.89  1.90  1.91 

  

   59    1.95  1.95  1.96  1.97  1.97  1.98  1.99  1.99  2.00  2.01  2.02  2.03  2.04  2.04  2.05  2.06  2.07  2.08  2.09  2.10 

   58    2.15  2.16  2.17  2.18  2.19  2.19  2.20  2.21  2.22  2.22  2.23  2.24  2.25  2.25  2.26  2.27  2.28  2.29  2.30  2.31 

   57    2.38  2.39  2.40  2.41  2.42  2.43  2.43  2.44  2.45  2.45  2.46  2.47  2.47  2.48  2.48  2.49  2.50  2.51  2.52  2.52 

   56    2.62  2.63  2.64  2.66  2.67  2.67  2.68  2.69  2.70  2.70  2.71  2.71  2.72  2.72  2.73  2.74  2.74  2.75  2.76  2.77 

   55    2.88  2.90  2.91  2.92  2.93  2.94  2.95  2.96  2.96  2.97  2.98  2.98  2.99  2.99  3.00  3.01  3.01  3.02  3.03  3.04 

   54    3.17  3.18  3.19  3.20  3.21  3.22  3.23  3.24  3.25  3.25  3.26  3.27  3.28  3.29  3.29  3.30  3.31  3.32  3.33  3.34 

   53    3.46  3.47  3.48  3.49  3.51  3.52  3.53  3.54  3.55  3.56  3.57  3.58  3.59  3.60  3.61  3.62  3.63  3.64  3.66  3.67 

   52    3.77  3.78  3.79  3.80  3.81  3.82  3.83  3.84  3.85  3.86  3.88  3.89  3.90  3.92  3.93  3.95  3.96  3.98  3.99  4.01 

   51    4.08  4.09  4.09  4.10  4.11  4.12  4.14  4.15  4.16  4.18  4.19  4.21  4.23  4.24  4.26  4.28  4.29  4.31  4.33  4.34 

   50    4.39  4.39  4.40  4.41  4.42  4.43  4.44  4.46  4.47  4.49  4.51  4.52  4.54  4.56  4.58  4.60  4.62  4.64  4.66  4.67 

  

   49    4.69  4.70  4.71  4.72  4.72  4.74  4.75  4.76  4.78  4.80  4.81  4.83  4.85  4.87  4.89  4.91  4.93  4.95  4.97  4.99 

   48    5.01  5.02  5.03  5.03  5.04  5.06  5.07  5.08  5.10  5.11  5.13  5.15  5.17  5.19  5.21  5.23  5.24  5.26  5.28  5.30 

   47    5.36  5.37  5.38  5.38  5.39  5.41  5.42  5.43  5.45  5.46  5.48  5.49  5.51  5.53  5.55  5.56  5.58  5.60  5.62  5.64 

   46    5.75  5.76  5.77  5.78  5.79  5.80  5.82  5.83  5.84  5.86  5.87  5.89  5.90  5.92  5.93  5.95  5.97  5.99  6.01  6.02 

   45    6.21  6.22  6.24  6.25  6.26  6.27  6.28  6.29  6.31  6.32  6.33  6.35  6.36  6.38  6.39  6.41  6.43  6.44  6.46  6.48 

   44    6.75  6.76  6.77  6.79  6.80  6.81  6.82  6.84  6.85  6.86  6.87  6.89  6.90  6.92  6.93  6.95  6.97  6.98  7.00  7.02 

   43    7.34  7.36  7.37  7.38  7.39  7.41  7.42  7.43  7.44  7.46  7.47  7.48  7.50  7.51  7.53  7.55  7.56  7.58  7.60  7.62 

   42    7.96  7.97  7.99  8.00  8.01  8.02  8.04  8.05  8.06  8.08  8.09  8.10  8.12  8.14  8.15  8.17  8.19  8.21  8.23  8.25 

   41    8.57  8.58  8.60  8.61  8.62  8.64  8.65  8.66  8.68  8.69  8.70  8.72  8.74  8.75  8.77  8.79  8.81  8.83  8.85  8.87 

   40    9.15  9.16  9.17  9.18  9.20  9.21  9.22  9.24  9.25  9.27  9.28  9.30  9.32  9.33  9.35  9.37  9.39  9.41  9.43  9.46 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

0 

   39    9.66  9.68  9.69  9.70  9.71  9.73  9.74  9.76  9.77  9.79  9.80  9.82  9.84  9.86  9.88  9.90  9.92  9.94  9.96  9.99 

   38   10.13 10.15 10.16 10.18 10.19 10.20 10.22 10.23 10.25 10.27 10.29 10.30 10.32 10.34 10.36 10.39 10.41 10.43 10.45 10.47 

   37   10.59 10.60 10.62 10.63 10.65 10.66 10.68 10.69 10.71 10.73 10.75 10.77 10.79 10.81 10.83 10.85 10.87 10.89 10.91 10.92 

   36   11.05 11.07 11.08 11.10 11.11 11.13 11.14 11.16 11.18 11.20 11.21 11.23 11.25 11.27 11.29 11.31 11.33 11.34 11.36 11.37 

   35   11.56 11.57 11.59 11.60 11.61 11.63 11.65 11.66 11.68 11.69 11.71 11.72 11.74 11.75 11.77 11.78 11.80 11.81 11.82 11.84 

   34   12.12 12.13 12.14 12.15 12.17 12.18 12.19 12.21 12.22 12.23 12.24 12.25 12.26 12.27 12.28 12.29 12.30 12.31 12.32 12.33 

   33   12.71 12.72 12.73 12.74 12.75 12.76 12.77 12.77 12.78 12.79 12.80 12.80 12.81 12.81 12.82 12.82 12.83 12.83 12.84 12.84 

   32   13.31 13.31 13.32 13.32 13.33 13.33 13.33 13.34 13.34 13.34 13.35 13.35 13.35 13.35 13.35 13.35 13.35 13.35 13.35 13.34 

   31   13.87 13.87 13.87 13.87 13.87 13.87 13.87 13.87 13.87 13.87 13.86 13.86 13.86 13.85 13.85 13.84 13.84 13.83 13.82 13.81 

   30   14.36 14.36 14.36 14.36 14.35 14.35 14.35 14.34 14.34 14.33 14.32 14.31 14.30 14.30 14.28 14.27 14.26 14.25 14.24 14.22 

  

   29   14.75 14.75 14.75 14.75 14.74 14.74 14.74 14.73 14.72 14.71 14.70 14.69 14.67 14.66 14.64 14.63 14.61 14.60 14.58 14.57 

   28   15.08 15.08 15.07 15.07 15.06 15.06 15.05 15.04 15.03 15.02 15.00 14.99 14.97 14.96 14.94 14.92 14.90 14.88 14.87 14.85 

   27   15.35 15.35 15.34 15.33 15.33 15.32 15.31 15.30 15.28 15.27 15.25 15.24 15.22 15.20 15.19 15.17 15.15 15.13 15.11 15.08 

   26   15.58 15.58 15.57 15.56 15.55 15.54 15.53 15.52 15.50 15.49 15.47 15.46 15.44 15.42 15.40 15.38 15.36 15.34 15.32 15.29 

   25   15.80 15.79 15.78 15.77 15.76 15.75 15.74 15.72 15.71 15.69 15.68 15.66 15.64 15.62 15.60 15.58 15.56 15.53 15.51 15.48 

   24   16.01 16.00 15.99 15.98 15.97 15.96 15.94 15.93 15.91 15.90 15.88 15.86 15.84 15.82 15.80 15.77 15.75 15.73 15.70 15.68 

   23   16.22 16.21 16.20 16.19 16.18 16.16 16.15 16.13 16.12 16.10 16.08 16.06 16.04 16.01 15.99 15.97 15.94 15.92 15.89 15.86 

   22   16.43 16.42 16.41 16.39 16.38 16.37 16.35 16.33 16.31 16.29 16.27 16.25 16.23 16.21 16.18 16.16 16.13 16.10 16.08 16.05 

   21   16.62 16.61 16.60 16.59 16.57 16.56 16.54 16.52 16.50 16.48 16.46 16.43 16.41 16.39 16.36 16.34 16.31 16.28 16.25 16.22 

   20   16.80 16.79 16.78 16.76 16.75 16.73 16.71 16.69 16.67 16.65 16.63 16.60 16.58 16.55 16.53 16.50 16.47 16.44 16.41 16.38 

  

   19   16.96 16.95 16.93 16.92 16.90 16.89 16.87 16.85 16.83 16.80 16.78 16.75 16.73 16.70 16.67 16.65 16.62 16.59 16.56 16.52 

   18   17.10 17.08 17.07 17.06 17.04 17.02 17.00 16.98 16.96 16.94 16.91 16.89 16.86 16.83 16.80 16.78 16.75 16.71 16.68 16.65 

   17   17.22 17.20 17.19 17.18 17.16 17.14 17.12 17.10 17.08 17.05 17.03 17.00 16.98 16.95 16.92 16.89 16.86 16.83 16.80 16.76 

   16   17.32 17.31 17.29 17.28 17.26 17.24 17.22 17.20 17.18 17.16 17.13 17.10 17.08 17.05 17.02 16.99 16.96 16.93 16.90 16.87 

   15   17.41 17.40 17.38 17.37 17.35 17.33 17.31 17.29 17.27 17.24 17.22 17.19 17.17 17.14 17.11 17.08 17.05 17.02 16.99 16.95 

   14   17.48 17.47 17.45 17.44 17.42 17.40 17.38 17.36 17.34 17.32 17.29 17.27 17.24 17.21 17.18 17.16 17.13 17.09 17.06 17.03 

   13   17.54 17.53 17.51 17.50 17.48 17.46 17.44 17.42 17.40 17.38 17.35 17.33 17.30 17.28 17.25 17.22 17.19 17.16 17.13 17.10 

   12   17.58 17.57 17.56 17.54 17.53 17.51 17.49 17.47 17.45 17.43 17.40 17.38 17.35 17.33 17.30 17.27 17.24 17.21 17.18 17.15 

   11   17.61 17.60 17.59 17.57 17.56 17.54 17.52 17.50 17.48 17.46 17.44 17.42 17.39 17.36 17.34 17.31 17.28 17.25 17.22 17.19 

   10   17.63 17.62 17.61 17.59 17.58 17.56 17.54 17.52 17.50 17.48 17.46 17.44 17.41 17.39 17.36 17.34 17.31 17.28 17.25 17.22 

  

    9   17.63 17.62 17.61 17.59 17.58 17.56 17.55 17.53 17.51 17.49 17.47 17.45 17.42 17.40 17.37 17.35 17.32 17.29 17.27 17.24 

    8   17.62 17.61 17.60 17.58 17.57 17.56 17.54 17.52 17.50 17.48 17.46 17.44 17.42 17.40 17.37 17.35 17.32 17.29 17.27 17.24 

    7   17.59 17.58 17.57 17.56 17.54 17.53 17.52 17.50 17.48 17.46 17.45 17.42 17.40 17.38 17.36 17.33 17.31 17.28 17.25 17.23 

    6   17.54 17.54 17.53 17.52 17.51 17.49 17.48 17.46 17.45 17.43 17.41 17.39 17.37 17.35 17.33 17.30 17.28 17.25 17.23 17.20 

    5   17.49 17.48 17.47 17.46 17.45 17.44 17.43 17.41 17.40 17.38 17.36 17.35 17.33 17.31 17.28 17.26 17.24 17.22 17.19 17.17 

    4   17.41 17.41 17.40 17.39 17.38 17.37 17.36 17.35 17.33 17.32 17.30 17.28 17.27 17.25 17.23 17.21 17.19 17.16 17.14 17.12 

    3   17.33 17.32 17.31 17.31 17.30 17.29 17.28 17.27 17.26 17.24 17.23 17.21 17.19 17.18 17.16 17.14 17.12 17.10 17.08 17.05 

    2   17.22 17.22 17.21 17.21 17.20 17.19 17.18 17.17 17.16 17.15 17.14 17.12 17.11 17.09 17.08 17.06 17.04 17.02 17.00 16.98 

    1   17.11 17.10 17.10 17.09 17.09 17.08 17.08 17.07 17.06 17.05 17.04 17.02 17.01 16.99 16.98 16.96 16.95 16.93 16.91 16.89 

    0   16.98 16.98 16.97 16.97 16.97 16.96 16.95 16.95 16.94 16.93 16.92 16.91 16.90 16.88 16.87 16.86 16.84 16.82 16.81 16.79 

  

  



44 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

0 

   -1   16.83 16.83 16.83 16.83 16.83 16.82 16.82 16.81 16.81 16.80 16.79 16.78 16.77 16.76 16.75 16.73 16.72 16.71 16.69 16.67 

   -2   16.68 16.68 16.68 16.68 16.68 16.67 16.67 16.67 16.66 16.65 16.65 16.64 16.63 16.62 16.61 16.60 16.59 16.57 16.56 16.54 

   -3   16.51 16.51 16.51 16.51 16.51 16.51 16.51 16.51 16.50 16.50 16.49 16.48 16.48 16.47 16.46 16.45 16.44 16.43 16.41 16.40 

   -4   16.32 16.32 16.33 16.33 16.33 16.33 16.33 16.33 16.33 16.33 16.32 16.32 16.31 16.30 16.29 16.28 16.27 16.26 16.25 16.24 

   -5   16.12 16.13 16.13 16.13 16.14 16.14 16.14 16.14 16.14 16.14 16.13 16.13 16.13 16.12 16.11 16.11 16.10 16.09 16.08 16.07 

   -6   15.90 15.91 15.92 15.92 15.93 15.93 15.93 15.93 15.94 15.93 15.93 15.93 15.93 15.93 15.92 15.92 15.91 15.90 15.89 15.88 

   -7   15.67 15.68 15.69 15.70 15.70 15.71 15.71 15.72 15.72 15.72 15.72 15.72 15.72 15.71 15.71 15.71 15.70 15.70 15.69 15.68 

   -8   15.43 15.44 15.45 15.46 15.46 15.47 15.48 15.48 15.48 15.49 15.49 15.49 15.49 15.49 15.49 15.48 15.48 15.48 15.47 15.47 

   -9   15.17 15.18 15.19 15.20 15.21 15.22 15.22 15.23 15.24 15.24 15.24 15.24 15.24 15.24 15.24 15.24 15.24 15.24 15.24 15.23 

  

  -10   14.89 14.91 14.92 14.93 14.94 14.95 14.96 14.97 14.97 14.98 14.98 14.98 14.99 14.99 14.99 14.99 14.99 14.99 14.99 14.98 

  -11   14.61 14.62 14.64 14.65 14.66 14.67 14.68 14.68 14.69 14.70 14.70 14.71 14.71 14.71 14.72 14.72 14.72 14.72 14.72 14.72 

  -12   14.31 14.32 14.33 14.34 14.36 14.37 14.37 14.38 14.39 14.40 14.40 14.41 14.41 14.42 14.42 14.42 14.42 14.43 14.43 14.43 

  -13   13.98 13.99 14.01 14.02 14.03 14.04 14.05 14.06 14.07 14.07 14.08 14.09 14.09 14.10 14.10 14.10 14.10 14.11 14.11 14.11 

  -14   13.63 13.64 13.66 13.67 13.68 13.69 13.70 13.71 13.72 13.72 13.73 13.74 13.74 13.74 13.75 13.75 13.75 13.76 13.76 13.76 

  -15   13.24 13.26 13.27 13.29 13.30 13.31 13.32 13.33 13.34 13.34 13.35 13.35 13.36 13.36 13.36 13.37 13.37 13.37 13.37 13.38 

  -16   12.82 12.84 12.85 12.87 12.88 12.89 12.90 12.91 12.92 12.93 12.93 12.94 12.94 12.94 12.95 12.95 12.95 12.95 12.95 12.95 

  -17   12.35 12.37 12.39 12.41 12.42 12.44 12.45 12.46 12.47 12.47 12.48 12.48 12.49 12.49 12.49 12.49 12.49 12.49 12.49 12.49 

  -18   11.84 11.86 11.88 11.90 11.91 11.93 11.94 11.95 11.96 11.97 11.98 11.98 11.99 11.99 11.99 11.99 11.99 11.99 11.99 11.98 

  -19   11.28 11.30 11.32 11.34 11.35 11.37 11.38 11.40 11.41 11.42 11.43 11.43 11.44 11.44 11.45 11.45 11.45 11.44 11.44 11.43 

  

  -20   10.66 10.68 10.70 10.72 10.73 10.75 10.77 10.78 10.79 10.81 10.82 10.83 10.83 10.84 10.85 10.85 10.85 10.85 10.84 10.84 

  -21    9.99 10.01 10.02 10.04 10.05 10.07 10.09 10.10 10.12 10.13 10.14 10.16 10.17 10.18 10.19 10.19 10.20 10.20 10.20 10.20 

  -22    9.29  9.30  9.31  9.33  9.34  9.36  9.37  9.39  9.40  9.42  9.43  9.45  9.47  9.48  9.49  9.50  9.51  9.52  9.53  9.53 

  -23    8.58  8.59  8.60  8.61  8.63  8.64  8.66  8.67  8.69  8.70  8.72  8.74  8.76  8.77  8.79  8.81  8.82  8.83  8.85  8.86 

  -24    7.90  7.91  7.92  7.93  7.95  7.96  7.97  7.99  8.00  8.02  8.04  8.06  8.07  8.09  8.11  8.13  8.15  8.17  8.18  8.20 

  -25    7.29  7.30  7.31  7.32  7.33  7.34  7.35  7.37  7.38  7.40  7.42  7.43  7.45  7.47  7.49  7.51  7.52  7.54  7.56  7.58 

  -26    6.76  6.77  6.78  6.79  6.80  6.81  6.82  6.83  6.85  6.86  6.87  6.89  6.90  6.92  6.93  6.95  6.97  6.98  7.00  7.02 

  -27    6.31  6.32  6.33  6.34  6.34  6.35  6.36  6.37  6.38  6.39  6.40  6.41  6.42  6.43  6.44  6.45  6.46  6.47  6.49  6.50 

  -28    5.91  5.92  5.93  5.94  5.94  5.95  5.95  5.96  5.97  5.97  5.97  5.98  5.98  5.99  5.99  6.00  6.01  6.01  6.02  6.03 

  -29    5.54  5.55  5.56  5.56  5.57  5.57  5.58  5.58  5.58  5.58  5.58  5.58  5.58  5.58  5.58  5.58  5.58  5.59  5.59  5.60 

  

  -30    5.17  5.18  5.19  5.19  5.20  5.20  5.20  5.20  5.20  5.20  5.20  5.20  5.20  5.19  5.19  5.19  5.19  5.19  5.19  5.19 

  -31    4.79  4.80  4.80  4.81  4.81  4.82  4.82  4.82  4.82  4.82  4.82  4.82  4.82  4.81  4.81  4.81  4.81  4.81  4.82  4.82 

  -32    4.40  4.40  4.41  4.41  4.42  4.42  4.43  4.43  4.43  4.44  4.44  4.44  4.44  4.44  4.45  4.45  4.45  4.46  4.46  4.47 

  -33    4.01  4.02  4.02  4.03  4.03  4.04  4.04  4.05  4.06  4.06  4.07  4.07  4.08  4.09  4.09  4.10  4.11  4.12  4.13  4.13 

  -34    3.65  3.65  3.65  3.66  3.66  3.67  3.68  3.68  3.69  3.70  3.71  3.72  3.73  3.74  3.76  3.77  3.78  3.79  3.80  3.81 

  -35    3.31  3.31  3.32  3.32  3.32  3.33  3.34  3.35  3.36  3.37  3.38  3.39  3.41  3.42  3.43  3.45  3.46  3.47  3.49  3.50 

  -36    3.02  3.02  3.02  3.02  3.02  3.03  3.03  3.04  3.05  3.06  3.07  3.09  3.10  3.11  3.12  3.14  3.15  3.16  3.18  3.19 

  -37    2.76  2.76  2.75  2.75  2.76  2.76  2.76  2.77  2.78  2.78  2.79  2.80  2.81  2.82  2.83  2.84  2.85  2.86  2.87  2.88 

  -38    2.52  2.52  2.52  2.52  2.52  2.52  2.52  2.52  2.52  2.53  2.53  2.54  2.54  2.55  2.56  2.56  2.57  2.58  2.59  2.59 

  -39    2.31  2.30  2.30  2.30  2.29  2.29  2.29  2.29  2.29  2.29  2.29  2.29  2.29  2.29  2.30  2.30  2.30  2.31  2.31  2.32 

  

  



45 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

0 

  -40    2.10  2.09  2.09  2.09  2.08  2.08  2.08  2.07  2.07  2.07  2.06  2.06  2.06  2.06  2.06  2.06  2.06  2.06  2.06  2.07 

  -41    1.89  1.89  1.88  1.88  1.88  1.87  1.87  1.87  1.86  1.86  1.85  1.85  1.84  1.84  1.84  1.83  1.83  1.83  1.83  1.84 

  -42    1.70  1.69  1.69  1.68  1.68  1.67  1.67  1.66  1.66  1.65  1.65  1.64  1.64  1.64  1.63  1.63  1.63  1.63  1.63  1.63 

  -43    1.51  1.51  1.50  1.49  1.49  1.48  1.48  1.47  1.47  1.46  1.46  1.46  1.45  1.45  1.45  1.45  1.45  1.45  1.45  1.45 

  -44    1.34  1.33  1.32  1.32  1.31  1.30  1.30  1.29  1.29  1.29  1.28  1.28  1.28  1.28  1.28  1.28  1.28  1.28  1.28  1.29 

  -45    1.18  1.17  1.16  1.15  1.15  1.14  1.13  1.13  1.13  1.12  1.12  1.12  1.12  1.12  1.12  1.12  1.13  1.13  1.13  1.14 

  -46    1.03  1.02  1.01  1.00  1.00   .99   .99   .98   .98   .98   .98   .98   .98   .98   .98   .98   .99   .99   .99  1.00 

  -47     .90   .89   .88   .87   .87   .86   .85   .85   .85   .85   .85   .85   .85   .85   .85   .86   .86   .86   .87   .87 

  -48     .78   .77   .76   .75   .75   .74   .74   .73   .73   .73   .73   .73   .73   .74   .74   .74   .74   .75   .75   .76 

  -49     .68   .67   .66   .65   .64   .64   .63   .63   .63   .63   .63   .63   .63   .63   .63   .64   .64   .64   .65   .65 

  

  -50     .59   .58   .57   .56   .56   .55   .55   .54   .54   .54   .54   .54   .54   .54   .54   .54   .55   .55   .55   .56 

  -51     .51   .50   .49   .49   .48   .47   .47   .47   .46   .46   .46   .46   .46   .46   .46   .46   .46   .47   .47   .47 

  -52     .44   .43   .43   .42   .41   .41   .40   .40   .40   .39   .39   .39   .39   .39   .39   .39   .39   .39   .39   .39 

  -53     .38   .38   .37   .36   .36   .35   .35   .34   .34   .34   .33   .33   .33   .33   .33   .33   .33   .33   .33   .33 

  -54     .33   .33   .32   .31   .31   .30   .30   .29   .29   .29   .28   .28   .28   .28   .27   .27   .27   .27   .27   .27 

  -55     .29   .28   .28   .27   .27   .26   .26   .25   .25   .24   .24   .23   .23   .23   .23   .22   .22   .22   .22   .22 

  -56     .25   .24   .23   .23   .22   .22   .22   .21   .21   .20   .20   .19   .19   .19   .19   .18   .18   .18   .18   .18 

  -57     .21   .20   .20   .19   .19   .18   .18   .17   .17   .17   .16   .16   .16   .15   .15   .15   .15   .15   .14   .14 

  -58     .17   .16   .16   .16   .15   .15   .15   .14   .14   .14   .13   .13   .13   .12   .12   .12   .12   .12   .12   .12 

  -59     .14   .13   .13   .12   .12   .12   .12   .11   .11   .11   .10   .10   .10   .10   .10   .09   .09   .09   .09   .09 

  

  -60     .11   .10   .10   .10   .09   .09   .09   .08   .08   .08   .08   .08   .08   .07   .07   .07   .07   .07   .07   .07 

  -61     .08   .08   .07   .07   .07   .06   .06   .06   .06   .06   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05 

  -62     .06   .05   .05   .05   .05   .04   .04   .04   .04   .04   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03 

  -63     .04   .04   .03   .03   .03   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02 

  -64     .03   .02   .02   .01   .01   .01   .01   .01   .01   .01   .00   .00   .00   .00   .01   .01   .01   .01   .01   .01 

  -65     .01   .01   .01   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -66     .01   .00   .00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00 

  -67     .00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01 

  -68    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -69    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  

  -70    -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -71    -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -72    -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -73    -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -74    -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -75    -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -76    -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -77    -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -78    -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -79     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  

  -80    -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -81    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -82    -.00  -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01 

  -83    -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01 

  -84    -.00  -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01 

  -85     .01   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -86     .02   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

  -87     .03   .03   .03   .03   .03   .03   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .03   .03   .03   .03 

  -88     .05   .05   .05   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04 

  -89     .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07 

  



46 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

0 

   89     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   88     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   87     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

   86     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

   85     .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02 

   84     .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03 

   83     .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05 

   82     .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .06   .06   .06   .06   .06 

   81     .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .08   .08 

   80     .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11 

  

   79     .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .13 

   78     .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .16   .16 

   77     .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20   .20 

   76     .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24   .24 

   75     .28   .28   .28   .28   .28   .28   .28   .28   .28   .28   .28   .28   .28   .28   .28   .28   .28   .28   .28   .28 

   74     .33   .33   .33   .33   .33   .33   .33   .33   .33   .33   .33   .33   .33   .33   .33   .33   .33   .33   .33   .33 

   73     .38   .38   .38   .38   .38   .38   .38   .38   .38   .38   .38   .38   .38   .38   .38   .38   .38   .38   .38   .38 

   72     .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44 

   71     .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51 

   70     .58   .58   .58   .58   .58   .58   .58   .59   .59   .59   .59   .59   .59   .59   .59   .59   .59   .59   .59   .59 

  

   69     .66   .66   .66   .66   .67   .67   .67   .67   .67   .67   .67   .68   .68   .68   .68   .68   .68   .68   .68   .68 

   68     .75   .75   .75   .76   .76   .76   .76   .77   .77   .77   .77   .77   .77   .78   .78   .78   .78   .78   .78   .78 

   67     .85   .85   .86   .86   .86   .87   .87   .87   .87   .88   .88   .88   .88   .89   .89   .89   .89   .89   .90   .90 

   66     .96   .97   .97   .98   .98   .98   .99   .99   .99  1.00  1.00  1.00  1.01  1.01  1.01  1.01  1.02  1.02  1.02  1.02 

   65    1.09  1.10  1.10  1.10  1.11  1.11  1.12  1.12  1.13  1.13  1.13  1.14  1.14  1.14  1.15  1.15  1.15  1.16  1.16  1.16 

   64    1.23  1.24  1.24  1.25  1.25  1.26  1.26  1.27  1.27  1.28  1.28  1.28  1.29  1.29  1.30  1.30  1.30  1.31  1.31  1.31 

   63    1.39  1.40  1.40  1.41  1.41  1.42  1.42  1.43  1.43  1.44  1.44  1.45  1.45  1.45  1.46  1.46  1.47  1.47  1.47  1.48 

   62    1.56  1.56  1.57  1.58  1.58  1.59  1.59  1.60  1.60  1.61  1.61  1.62  1.62  1.63  1.63  1.64  1.64  1.65  1.65  1.66 

   61    1.73  1.74  1.75  1.76  1.77  1.77  1.78  1.78  1.79  1.79  1.80  1.80  1.81  1.82  1.82  1.83  1.83  1.84  1.85  1.85 

   60    1.92  1.93  1.94  1.95  1.95  1.96  1.97  1.98  1.98  1.99  2.00  2.00  2.01  2.02  2.02  2.03  2.04  2.04  2.05  2.05 

  

   59    2.11  2.12  2.13  2.14  2.15  2.16  2.17  2.18  2.19  2.20  2.21  2.22  2.22  2.23  2.24  2.25  2.25  2.26  2.27  2.27 

   58    2.31  2.33  2.34  2.35  2.36  2.37  2.38  2.40  2.41  2.42  2.43  2.44  2.45  2.46  2.47  2.48  2.49  2.49  2.50  2.50 

   57    2.54  2.55  2.56  2.57  2.59  2.60  2.61  2.63  2.64  2.66  2.67  2.68  2.69  2.71  2.72  2.73  2.73  2.74  2.75  2.75 

   56    2.78  2.79  2.80  2.82  2.83  2.85  2.86  2.88  2.90  2.91  2.93  2.94  2.95  2.97  2.98  2.99  3.00  3.01  3.01  3.02 

   55    3.05  3.06  3.08  3.09  3.11  3.12  3.14  3.16  3.17  3.19  3.20  3.22  3.23  3.25  3.26  3.27  3.28  3.29  3.29  3.30 

   54    3.35  3.37  3.38  3.39  3.41  3.43  3.44  3.46  3.47  3.49  3.50  3.52  3.53  3.55  3.56  3.57  3.58  3.58  3.59  3.59 

   53    3.68  3.69  3.71  3.72  3.74  3.75  3.77  3.78  3.79  3.81  3.82  3.83  3.85  3.86  3.87  3.88  3.89  3.90  3.90  3.91 

   52    4.02  4.03  4.05  4.06  4.08  4.09  4.10  4.11  4.13  4.14  4.15  4.16  4.17  4.18  4.19  4.20  4.21  4.22  4.22  4.23 

   51    4.36  4.38  4.39  4.40  4.42  4.43  4.44  4.45  4.46  4.47  4.48  4.49  4.50  4.51  4.52  4.52  4.53  4.54  4.55  4.56 

   50    4.69  4.71  4.72  4.73  4.75  4.76  4.77  4.78  4.79  4.80  4.81  4.82  4.82  4.83  4.84  4.85  4.86  4.87  4.88  4.89 

  

   49    5.00  5.02  5.03  5.05  5.06  5.07  5.09  5.10  5.11  5.12  5.13  5.14  5.15  5.16  5.17  5.18  5.18  5.19  5.20  5.21 

   48    5.32  5.34  5.35  5.37  5.38  5.40  5.41  5.42  5.43  5.45  5.46  5.47  5.48  5.49  5.50  5.51  5.53  5.54  5.55  5.56 

   47    5.66  5.68  5.69  5.71  5.73  5.74  5.76  5.78  5.79  5.81  5.82  5.83  5.85  5.86  5.87  5.89  5.90  5.91  5.92  5.93 

   46    6.04  6.06  6.08  6.10  6.12  6.14  6.16  6.18  6.20  6.21  6.23  6.25  6.26  6.28  6.29  6.31  6.32  6.34  6.35  6.36 

   45    6.50  6.52  6.54  6.56  6.58  6.61  6.63  6.65  6.67  6.69  6.71  6.73  6.75  6.77  6.78  6.80  6.81  6.83  6.84  6.85 

   44    7.04  7.06  7.08  7.11  7.13  7.15  7.18  7.20  7.23  7.25  7.27  7.30  7.32  7.34  7.35  7.37  7.38  7.40  7.41  7.41 

   43    7.64  7.66  7.69  7.71  7.74  7.76  7.79  7.82  7.84  7.87  7.89  7.92  7.94  7.96  7.97  7.99  8.00  8.02  8.03  8.03 

   42    8.27  8.29  8.32  8.34  8.37  8.40  8.42  8.45  8.48  8.51  8.53  8.55  8.58  8.60  8.61  8.63  8.64  8.65  8.66  8.67 

   41    8.89  8.92  8.94  8.97  9.00  9.02  9.05  9.08  9.10  9.13  9.16  9.18  9.20  9.22  9.24  9.25  9.26  9.27  9.28  9.29 

   40    9.48  9.50  9.53  9.56  9.58  9.61  9.63  9.66  9.68  9.71  9.73  9.75  9.77  9.79  9.81  9.82  9.83  9.84  9.85  9.85 

  

  



47 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

0 

   39   10.01 10.03 10.05 10.08 10.10 10.13 10.15 10.17 10.19 10.22 10.24 10.26 10.27 10.29 10.30 10.31 10.32 10.33 10.33 10.33 

   38   10.49 10.51 10.53 10.55 10.57 10.59 10.61 10.63 10.65 10.67 10.69 10.70 10.72 10.73 10.74 10.74 10.75 10.75 10.74 10.74 

   37   10.94 10.96 10.98 10.99 11.01 11.03 11.05 11.07 11.08 11.10 11.11 11.12 11.13 11.13 11.14 11.13 11.13 11.12 11.12 11.10 

   36   11.39 11.40 11.42 11.43 11.45 11.46 11.47 11.49 11.50 11.51 11.51 11.52 11.52 11.52 11.52 11.51 11.50 11.49 11.48 11.46 

   35   11.85 11.86 11.87 11.88 11.89 11.90 11.91 11.92 11.92 11.92 11.93 11.92 11.92 11.92 11.91 11.90 11.89 11.87 11.86 11.84 

   34   12.34 12.35 12.36 12.36 12.37 12.37 12.37 12.37 12.37 12.36 12.36 12.35 12.35 12.34 12.33 12.31 12.30 12.28 12.26 12.24 

   33   12.84 12.85 12.85 12.85 12.85 12.84 12.84 12.83 12.83 12.82 12.81 12.80 12.79 12.77 12.76 12.74 12.73 12.71 12.68 12.66 

   32   13.34 13.33 13.33 13.32 13.31 13.31 13.30 13.29 13.28 13.27 13.25 13.24 13.22 13.21 13.19 13.17 13.15 13.12 13.10 13.07 

   31   13.80 13.79 13.78 13.77 13.75 13.74 13.73 13.71 13.70 13.69 13.67 13.65 13.63 13.61 13.59 13.57 13.54 13.52 13.49 13.46 

   30   14.21 14.20 14.18 14.17 14.15 14.13 14.11 14.10 14.08 14.06 14.04 14.02 13.99 13.97 13.95 13.92 13.89 13.87 13.84 13.81 

  

   29   14.55 14.53 14.52 14.50 14.48 14.46 14.44 14.41 14.39 14.37 14.34 14.32 14.29 14.27 14.24 14.21 14.19 14.16 14.13 14.10 

   28   14.83 14.81 14.79 14.77 14.75 14.72 14.70 14.68 14.65 14.62 14.60 14.57 14.54 14.51 14.48 14.46 14.43 14.40 14.37 14.33 

   27   15.06 15.04 15.02 15.00 14.97 14.95 14.92 14.89 14.87 14.84 14.81 14.78 14.75 14.72 14.69 14.66 14.63 14.60 14.56 14.53 

   26   15.27 15.24 15.22 15.19 15.17 15.14 15.11 15.09 15.06 15.03 15.00 14.97 14.94 14.91 14.87 14.84 14.81 14.77 14.74 14.70 

   25   15.46 15.43 15.41 15.38 15.35 15.33 15.30 15.27 15.24 15.21 15.17 15.14 15.11 15.08 15.04 15.01 14.98 14.94 14.90 14.87 

   24   15.65 15.62 15.60 15.57 15.54 15.51 15.48 15.45 15.42 15.38 15.35 15.32 15.28 15.25 15.21 15.18 15.14 15.11 15.07 15.03 

   23   15.84 15.81 15.78 15.75 15.72 15.69 15.66 15.63 15.59 15.56 15.52 15.49 15.46 15.42 15.38 15.35 15.31 15.28 15.24 15.20 

   22   16.02 15.99 15.96 15.93 15.90 15.86 15.83 15.80 15.76 15.73 15.70 15.66 15.62 15.59 15.55 15.51 15.48 15.44 15.40 15.36 

   21   16.19 16.16 16.13 16.10 16.06 16.03 16.00 15.96 15.93 15.89 15.86 15.82 15.79 15.75 15.71 15.67 15.63 15.60 15.56 15.52 

   20   16.35 16.32 16.29 16.25 16.22 16.19 16.15 16.12 16.08 16.05 16.01 15.97 15.93 15.90 15.86 15.82 15.78 15.74 15.70 15.66 

  

   19   16.49 16.46 16.43 16.39 16.36 16.33 16.29 16.25 16.22 16.18 16.14 16.11 16.07 16.03 15.99 15.95 15.92 15.88 15.84 15.80 

   18   16.62 16.59 16.55 16.52 16.49 16.45 16.41 16.38 16.34 16.30 16.27 16.23 16.19 16.15 16.11 16.07 16.04 16.00 15.96 15.92 

   17   16.73 16.70 16.67 16.63 16.60 16.56 16.52 16.49 16.45 16.41 16.38 16.34 16.30 16.26 16.22 16.18 16.14 16.11 16.07 16.03 

   16   16.83 16.80 16.76 16.73 16.69 16.66 16.62 16.59 16.55 16.51 16.47 16.44 16.40 16.36 16.32 16.28 16.24 16.20 16.16 16.12 

   15   16.92 16.89 16.85 16.82 16.78 16.75 16.71 16.67 16.64 16.60 16.56 16.52 16.49 16.45 16.41 16.37 16.33 16.29 16.25 16.21 

   14   17.00 16.96 16.93 16.90 16.86 16.82 16.79 16.75 16.72 16.68 16.64 16.60 16.56 16.53 16.49 16.45 16.41 16.37 16.33 16.29 

   13   17.06 17.03 17.00 16.96 16.93 16.89 16.86 16.82 16.78 16.75 16.71 16.67 16.63 16.60 16.56 16.52 16.48 16.44 16.40 16.37 

   12   17.12 17.09 17.05 17.02 16.98 16.95 16.91 16.88 16.84 16.80 16.77 16.73 16.69 16.65 16.62 16.58 16.54 16.50 16.47 16.43 

   11   17.16 17.13 17.10 17.06 17.03 16.99 16.96 16.92 16.89 16.85 16.81 16.78 16.74 16.70 16.67 16.63 16.59 16.56 16.52 16.48 

   10   17.19 17.16 17.13 17.09 17.06 17.03 16.99 16.96 16.92 16.89 16.85 16.82 16.78 16.74 16.71 16.67 16.63 16.60 16.56 16.52 

  

    9   17.21 17.18 17.14 17.11 17.08 17.05 17.01 16.98 16.95 16.91 16.88 16.84 16.81 16.77 16.74 16.70 16.66 16.63 16.59 16.56 

    8   17.21 17.18 17.15 17.12 17.09 17.05 17.02 16.99 16.96 16.92 16.89 16.86 16.82 16.79 16.75 16.72 16.68 16.65 16.61 16.58 

    7   17.20 17.17 17.14 17.11 17.08 17.05 17.02 16.99 16.95 16.92 16.89 16.86 16.82 16.79 16.76 16.72 16.69 16.66 16.62 16.59 

    6   17.18 17.15 17.12 17.09 17.06 17.03 17.00 16.97 16.94 16.91 16.88 16.85 16.81 16.78 16.75 16.72 16.69 16.65 16.62 16.59 

    5   17.14 17.11 17.09 17.06 17.03 17.00 16.97 16.94 16.91 16.88 16.85 16.82 16.79 16.76 16.73 16.70 16.67 16.64 16.61 16.58 

    4   17.09 17.07 17.04 17.01 16.99 16.96 16.93 16.90 16.88 16.85 16.82 16.79 16.76 16.73 16.70 16.67 16.64 16.61 16.58 16.55 

    3   17.03 17.01 16.98 16.96 16.93 16.91 16.88 16.85 16.82 16.80 16.77 16.74 16.71 16.68 16.66 16.63 16.60 16.57 16.54 16.51 

    2   16.96 16.94 16.91 16.89 16.86 16.84 16.81 16.79 16.76 16.73 16.71 16.68 16.65 16.63 16.60 16.57 16.55 16.52 16.49 16.47 

    1   16.87 16.85 16.83 16.81 16.78 16.76 16.73 16.71 16.68 16.66 16.63 16.61 16.58 16.56 16.53 16.51 16.48 16.46 16.43 16.41 

    0   16.77 16.75 16.73 16.71 16.69 16.67 16.64 16.62 16.60 16.57 16.55 16.53 16.50 16.48 16.45 16.43 16.41 16.38 16.36 16.34 

  

  



48 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

0 

   -1   16.66 16.64 16.62 16.60 16.58 16.56 16.54 16.52 16.50 16.48 16.45 16.43 16.41 16.39 16.36 16.34 16.32 16.30 16.28 16.26 

   -2   16.53 16.51 16.49 16.48 16.46 16.44 16.42 16.40 16.38 16.36 16.34 16.32 16.30 16.28 16.26 16.24 16.22 16.20 16.18 16.16 

   -3   16.39 16.37 16.36 16.34 16.33 16.31 16.29 16.27 16.26 16.24 16.22 16.20 16.18 16.16 16.15 16.13 16.11 16.09 16.07 16.06 

   -4   16.23 16.22 16.20 16.19 16.18 16.16 16.15 16.13 16.11 16.10 16.08 16.06 16.05 16.03 16.01 16.00 15.98 15.97 15.95 15.93 

   -5   16.06 16.05 16.04 16.02 16.01 16.00 15.98 15.97 15.95 15.94 15.93 15.91 15.90 15.88 15.86 15.85 15.84 15.82 15.81 15.79 

   -6   15.88 15.86 15.85 15.84 15.83 15.82 15.81 15.79 15.78 15.77 15.75 15.74 15.73 15.71 15.70 15.68 15.67 15.66 15.64 15.63 

   -7   15.68 15.67 15.66 15.65 15.64 15.62 15.61 15.60 15.59 15.58 15.56 15.55 15.54 15.53 15.51 15.50 15.49 15.48 15.47 15.46 

   -8   15.46 15.45 15.45 15.44 15.43 15.42 15.41 15.40 15.38 15.37 15.36 15.35 15.34 15.33 15.32 15.31 15.30 15.29 15.28 15.27 

   -9   15.23 15.22 15.22 15.21 15.20 15.20 15.19 15.18 15.17 15.16 15.15 15.14 15.13 15.12 15.11 15.11 15.10 15.09 15.08 15.07 

  

  -10   14.98 14.98 14.97 14.97 14.96 14.96 14.95 14.95 14.94 14.94 14.93 14.93 14.92 14.91 14.91 14.90 14.89 14.89 14.88 14.88 

  -11   14.71 14.71 14.71 14.71 14.71 14.71 14.71 14.71 14.71 14.71 14.70 14.70 14.70 14.70 14.69 14.69 14.68 14.68 14.68 14.67 

  -12   14.43 14.43 14.43 14.43 14.43 14.43 14.44 14.44 14.45 14.45 14.45 14.46 14.46 14.46 14.46 14.46 14.46 14.46 14.46 14.46 

  -13   14.11 14.11 14.12 14.12 14.13 14.13 14.14 14.14 14.15 14.16 14.17 14.17 14.18 14.18 14.19 14.19 14.19 14.20 14.20 14.20 

  -14   13.76 13.77 13.77 13.78 13.78 13.79 13.80 13.80 13.81 13.82 13.83 13.84 13.84 13.85 13.86 13.86 13.87 13.87 13.88 13.89 

  -15   13.38 13.38 13.39 13.39 13.40 13.40 13.40 13.41 13.42 13.42 13.43 13.43 13.44 13.45 13.45 13.46 13.47 13.47 13.48 13.49 

  -16   12.96 12.96 12.96 12.96 12.96 12.96 12.96 12.96 12.95 12.95 12.95 12.96 12.96 12.96 12.96 12.97 12.97 12.98 12.99 12.99 

  -17   12.49 12.49 12.48 12.48 12.47 12.46 12.45 12.45 12.44 12.43 12.42 12.42 12.41 12.41 12.41 12.41 12.41 12.41 12.41 12.42 

  -18   11.98 11.97 11.96 11.95 11.94 11.93 11.91 11.90 11.88 11.87 11.85 11.84 11.83 11.82 11.81 11.80 11.80 11.80 11.79 11.79 

  -19   11.43 11.42 11.40 11.39 11.37 11.35 11.33 11.32 11.30 11.28 11.26 11.24 11.22 11.21 11.19 11.19 11.18 11.17 11.17 11.17 

  

  -20   10.83 10.82 10.81 10.79 10.77 10.75 10.74 10.72 10.70 10.68 10.66 10.64 10.62 10.61 10.59 10.58 10.57 10.57 10.56 10.56 

  -21   10.19 10.19 10.18 10.16 10.15 10.14 10.12 10.11 10.09 10.08 10.06 10.05 10.04 10.02 10.02 10.01 10.00 10.00 10.01 10.02 

  -22    9.53  9.53  9.53  9.52  9.52  9.51  9.50  9.50  9.49  9.48  9.47  9.47  9.47  9.46  9.46  9.47  9.47  9.48  9.50  9.51 

  -23    8.87  8.87  8.88  8.88  8.89  8.89  8.89  8.89  8.89  8.90  8.90  8.90  8.91  8.92  8.93  8.95  8.97  8.99  9.01  9.04 

  -24    8.22  8.23  8.24  8.26  8.27  8.28  8.29  8.30  8.31  8.32  8.34  8.35  8.37  8.39  8.41  8.44  8.47  8.50  8.53  8.56 

  -25    7.60  7.62  7.64  7.65  7.67  7.69  7.71  7.73  7.75  7.77  7.80  7.82  7.84  7.87  7.90  7.93  7.96  8.00  8.03  8.07 

  -26    7.03  7.05  7.07  7.09  7.11  7.14  7.16  7.19  7.21  7.24  7.27  7.30  7.33  7.36  7.39  7.42  7.45  7.48  7.52  7.56 

  -27    6.51  6.53  6.55  6.57  6.59  6.61  6.64  6.66  6.69  6.72  6.75  6.78  6.81  6.84  6.87  6.91  6.94  6.97  7.01  7.05 

  -28    6.04  6.05  6.07  6.08  6.10  6.12  6.15  6.17  6.20  6.23  6.26  6.29  6.32  6.35  6.38  6.41  6.44  6.47  6.51  6.54 

  -29    5.60  5.61  5.62  5.64  5.65  5.67  5.69  5.71  5.74  5.76  5.79  5.81  5.84  5.87  5.90  5.93  5.96  5.99  6.02  6.06 

  

  -30    5.20  5.21  5.22  5.23  5.24  5.25  5.27  5.29  5.31  5.33  5.35  5.37  5.40  5.42  5.45  5.48  5.51  5.54  5.57  5.61 

  -31    4.83  4.83  4.84  4.85  4.86  4.87  4.89  4.90  4.92  4.93  4.95  4.97  4.99  5.02  5.04  5.07  5.10  5.13  5.16  5.19 

  -32    4.48  4.48  4.49  4.50  4.51  4.52  4.53  4.54  4.56  4.57  4.59  4.61  4.63  4.65  4.67  4.70  4.72  4.75  4.78  4.81 

  -33    4.14  4.15  4.16  4.17  4.18  4.19  4.20  4.21  4.22  4.24  4.25  4.27  4.28  4.30  4.32  4.35  4.37  4.40  4.42  4.45 

  -34    3.82  3.83  3.84  3.85  3.86  3.87  3.88  3.89  3.91  3.92  3.93  3.95  3.96  3.98  4.00  4.02  4.04  4.06  4.09  4.12 

  -35    3.51  3.52  3.53  3.54  3.55  3.56  3.57  3.58  3.59  3.60  3.62  3.63  3.65  3.66  3.68  3.70  3.72  3.75  3.77  3.80 

  -36    3.20  3.21  3.22  3.23  3.24  3.25  3.26  3.27  3.28  3.29  3.31  3.32  3.33  3.35  3.37  3.39  3.41  3.43  3.46  3.49 

  -37    2.89  2.90  2.91  2.92  2.93  2.94  2.95  2.96  2.98  2.99  3.00  3.02  3.03  3.05  3.07  3.09  3.11  3.13  3.15  3.18 

  -38    2.60  2.61  2.62  2.63  2.64  2.65  2.66  2.67  2.68  2.70  2.71  2.73  2.74  2.76  2.78  2.79  2.81  2.84  2.86  2.88 

  -39    2.32  2.33  2.34  2.35  2.36  2.37  2.38  2.39  2.40  2.42  2.43  2.45  2.47  2.48  2.50  2.52  2.54  2.56  2.58  2.60 

  

  



49 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

0 

  -40    2.07  2.08  2.08  2.09  2.10  2.11  2.12  2.13  2.15  2.16  2.18  2.19  2.21  2.22  2.24  2.26  2.28  2.30  2.32  2.34 

  -41    1.84  1.85  1.85  1.86  1.87  1.88  1.89  1.90  1.92  1.93  1.94  1.96  1.97  1.99  2.01  2.02  2.04  2.06  2.07  2.09 

  -42    1.64  1.64  1.65  1.66  1.67  1.67  1.69  1.70  1.71  1.72  1.73  1.75  1.76  1.77  1.79  1.81  1.82  1.84  1.85  1.87 

  -43    1.45  1.46  1.47  1.47  1.48  1.49  1.50  1.51  1.52  1.53  1.54  1.55  1.57  1.58  1.59  1.61  1.62  1.63  1.65  1.66 

  -44    1.29  1.29  1.30  1.31  1.31  1.32  1.33  1.34  1.35  1.36  1.37  1.38  1.39  1.40  1.41  1.43  1.44  1.45  1.46  1.48 

  -45    1.14  1.14  1.15  1.16  1.16  1.17  1.18  1.18  1.19  1.20  1.21  1.22  1.23  1.24  1.25  1.26  1.27  1.28  1.30  1.31 

  -46    1.00  1.01  1.01  1.02  1.02  1.03  1.03  1.04  1.05  1.05  1.06  1.07  1.08  1.09  1.10  1.11  1.12  1.13  1.14  1.15 

  -47     .88   .88   .88   .89   .89   .90   .91   .91   .92   .92   .93   .94   .95   .95   .96   .97   .98   .99  1.00  1.01 

  -48     .76   .76   .77   .77   .78   .78   .79   .79   .80   .80   .81   .82   .82   .83   .84   .85   .85   .86   .87   .88 

  -49     .66   .66   .66   .67   .67   .68   .68   .69   .69   .70   .70   .71   .71   .72   .73   .73   .74   .75   .76   .76 

  

  -50     .56   .56   .57   .57   .58   .58   .58   .59   .59   .60   .60   .61   .61   .62   .62   .63   .64   .64   .65   .66 

  -51     .47   .48   .48   .48   .49   .49   .49   .50   .50   .51   .51   .52   .52   .53   .53   .54   .54   .55   .56   .56 

  -52     .40   .40   .40   .40   .41   .41   .41   .42   .42   .42   .43   .43   .44   .44   .45   .45   .46   .47   .47   .48 

  -53     .33   .33   .33   .33   .34   .34   .34   .35   .35   .35   .36   .36   .36   .37   .37   .38   .38   .39   .40   .40 

  -54     .27   .27   .27   .27   .28   .28   .28   .28   .29   .29   .29   .30   .30   .31   .31   .32   .32   .33   .33   .34 

  -55     .22   .22   .22   .22   .22   .23   .23   .23   .23   .24   .24   .24   .25   .25   .26   .26   .26   .27   .27   .28 

  -56     .18   .18   .18   .18   .18   .18   .18   .19   .19   .19   .20   .20   .20   .21   .21   .21   .22   .22   .23   .23 

  -57     .14   .14   .14   .15   .15   .15   .15   .15   .15   .16   .16   .16   .16   .17   .17   .18   .18   .18   .19   .19 

  -58     .12   .12   .12   .12   .12   .12   .12   .12   .12   .13   .13   .13   .13   .14   .14   .14   .15   .15   .15   .16 

  -59     .09   .09   .09   .09   .09   .09   .10   .10   .10   .10   .10   .11   .11   .11   .11   .12   .12   .12   .12   .13 

  

  -60     .07   .07   .07   .07   .07   .07   .07   .07   .08   .08   .08   .08   .08   .09   .09   .09   .09   .10   .10   .10 

  -61     .05   .05   .05   .05   .05   .05   .05   .05   .05   .06   .06   .06   .06   .06   .06   .07   .07   .07   .07   .08 

  -62     .03   .03   .03   .03   .03   .03   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .05   .05   .05   .05 

  -63     .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .03   .03   .03   .03   .03 

  -64     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .02 

  -65    0.00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00 

  -66    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00  -.00  -.00 

  -67    -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01 

  -68    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00  -.00 

  -69    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  

  -70    0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00  -.00  -.00  -.00  -.00 

  -71     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -72     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -73     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -74     .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00 

  -75    0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00 

  -76     .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -77     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -78     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  -79     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  

  -80    0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00 

  -81    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -82    -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01 

  -83    -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01 

  -84    -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01 

  -85    0.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00 

  -86     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

  -87     .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .02   .02   .02 

  -88     .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04 

  -89     .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07 

  



50 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

0 

   89     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00 

   88     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00 

   87     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .00   .00   .00   .00   .00  -.00  -.00 

   86     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .00   .00   .00 

   85     .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .01   .01   .01   .01   .01 

   84     .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .02   .02   .02   .02   .02 

   83     .05   .05   .05   .05   .05   .05   .05   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .03 

   82     .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .05   .05   .05   .05 

   81     .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .07   .07   .07 

   80     .11   .11   .11   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10 

  

   79     .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .12   .12   .12   .12   .12   .12   .12   .12   .12 

   78     .16   .16   .16   .16   .16   .16   .16   .16   .16   .16   .15   .15   .15   .15   .15   .15   .15   .15   .15   .15 

   77     .20   .20   .20   .19   .19   .19   .19   .19   .19   .19   .19   .19   .19   .18   .18   .18   .18   .18   .18   .18 

   76     .24   .23   .23   .23   .23   .23   .23   .23   .23   .23   .23   .23   .22   .22   .22   .22   .22   .22   .21   .21 

   75     .28   .28   .28   .28   .28   .28   .27   .27   .27   .27   .27   .27   .27   .27   .26   .26   .26   .26   .26   .25 

   74     .33   .33   .33   .32   .32   .32   .32   .32   .32   .32   .32   .32   .32   .32   .31   .31   .31   .31   .31   .30 

   73     .38   .38   .38   .38   .38   .38   .38   .38   .38   .38   .38   .37   .37   .37   .37   .37   .37   .37   .36   .36 

   72     .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .44   .43   .43   .43   .43 

   71     .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .51   .50 

   70     .59   .59   .59   .59   .59   .59   .59   .59   .59   .59   .59   .59   .59   .59   .59   .59   .59   .59   .59   .59 

  

   69     .68   .68   .68   .68   .68   .68   .68   .68   .68   .68   .68   .68   .68   .68   .68   .68   .68   .68   .68   .67 

   68     .78   .78   .78   .78   .78   .78   .78   .78   .78   .78   .78   .78   .78   .78   .78   .78   .78   .78   .77   .77 

   67     .90   .90   .90   .90   .90   .90   .90   .90   .90   .90   .90   .89   .89   .89   .89   .89   .89   .89   .88   .88 

   66    1.02  1.02  1.03  1.03  1.03  1.03  1.03  1.03  1.03  1.03  1.02  1.02  1.02  1.02  1.02  1.02  1.02  1.01  1.01  1.01 

   65    1.16  1.16  1.17  1.17  1.17  1.17  1.17  1.17  1.17  1.17  1.17  1.17  1.17  1.17  1.16  1.16  1.16  1.16  1.15  1.15 

   64    1.32  1.32  1.32  1.32  1.33  1.33  1.33  1.33  1.33  1.33  1.33  1.33  1.33  1.33  1.33  1.32  1.32  1.32  1.31  1.31 

   63    1.48  1.49  1.49  1.50  1.50  1.50  1.51  1.51  1.51  1.51  1.51  1.51  1.51  1.51  1.51  1.50  1.50  1.50  1.49  1.49 

   62    1.66  1.67  1.67  1.68  1.68  1.69  1.69  1.69  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.69  1.69  1.69  1.68 

   61    1.86  1.86  1.87  1.87  1.88  1.88  1.89  1.89  1.89  1.90  1.90  1.90  1.90  1.90  1.90  1.90  1.89  1.89  1.89  1.88 

   60    2.06  2.07  2.07  2.08  2.08  2.09  2.09  2.09  2.10  2.10  2.10  2.10  2.10  2.10  2.10  2.10  2.10  2.09  2.09  2.08 

  

   59    2.28  2.28  2.29  2.29  2.29  2.30  2.30  2.30  2.30  2.31  2.31  2.31  2.31  2.30  2.30  2.30  2.30  2.29  2.29  2.28 

   58    2.51  2.51  2.51  2.52  2.52  2.52  2.52  2.52  2.52  2.52  2.52  2.52  2.52  2.51  2.51  2.51  2.50  2.50  2.49  2.48 

   57    2.75  2.76  2.76  2.76  2.76  2.76  2.76  2.76  2.75  2.75  2.75  2.74  2.74  2.73  2.73  2.72  2.72  2.71  2.70  2.70 

   56    3.02  3.02  3.02  3.02  3.02  3.02  3.01  3.01  3.01  3.00  3.00  2.99  2.98  2.98  2.97  2.96  2.96  2.95  2.94  2.93 

   55    3.30  3.30  3.30  3.30  3.30  3.30  3.29  3.29  3.28  3.28  3.27  3.26  3.26  3.25  3.24  3.23  3.22  3.21  3.20  3.19 

   54    3.60  3.60  3.60  3.60  3.60  3.60  3.59  3.59  3.59  3.58  3.57  3.57  3.56  3.55  3.54  3.53  3.52  3.51  3.50  3.49 

   53    3.91  3.92  3.92  3.92  3.92  3.92  3.92  3.91  3.91  3.91  3.90  3.89  3.89  3.88  3.87  3.86  3.85  3.84  3.82  3.81 

   52    4.24  4.24  4.25  4.25  4.25  4.25  4.25  4.25  4.25  4.24  4.24  4.23  4.23  4.22  4.21  4.20  4.19  4.17  4.16  4.15 

   51    4.57  4.57  4.58  4.58  4.59  4.59  4.59  4.59  4.59  4.59  4.58  4.58  4.57  4.56  4.55  4.54  4.53  4.51  4.50  4.48 

   50    4.89  4.90  4.91  4.91  4.92  4.92  4.93  4.93  4.93  4.92  4.92  4.91  4.91  4.90  4.88  4.87  4.86  4.84  4.82  4.80 

  

   49    5.22  5.23  5.24  5.24  5.25  5.25  5.26  5.26  5.26  5.25  5.25  5.24  5.23  5.22  5.20  5.19  5.17  5.15  5.13  5.11 

   48    5.57  5.57  5.58  5.59  5.59  5.60  5.60  5.60  5.59  5.59  5.58  5.57  5.56  5.55  5.53  5.51  5.49  5.47  5.45  5.43 

   47    5.94  5.95  5.96  5.96  5.97  5.97  5.97  5.96  5.96  5.95  5.94  5.93  5.91  5.90  5.88  5.86  5.84  5.82  5.79  5.76 

   46    6.37  6.37  6.38  6.38  6.39  6.38  6.38  6.38  6.37  6.36  6.35  6.33  6.32  6.30  6.28  6.25  6.23  6.20  6.17  6.14 

   45    6.86  6.86  6.87  6.87  6.87  6.87  6.86  6.85  6.85  6.83  6.82  6.80  6.78  6.76  6.74  6.71  6.68  6.65  6.62  6.58 

   44    7.42  7.43  7.43  7.43  7.43  7.42  7.42  7.41  7.40  7.39  7.37  7.35  7.33  7.30  7.28  7.24  7.21  7.18  7.14  7.10 

   43    8.04  8.04  8.05  8.05  8.04  8.04  8.03  8.02  8.01  7.99  7.97  7.95  7.92  7.89  7.86  7.82  7.79  7.75  7.70  7.66 

   42    8.68  8.68  8.68  8.68  8.67  8.67  8.66  8.64  8.63  8.61  8.58  8.55  8.52  8.49  8.45  8.41  8.37  8.33  8.28  8.24 

   41    9.29  9.29  9.29  9.29  9.28  9.27  9.26  9.24  9.22  9.20  9.17  9.13  9.10  9.06  9.02  8.98  8.94  8.89  8.84  8.79 

   40    9.85  9.85  9.84  9.84  9.82  9.81  9.79  9.77  9.75  9.72  9.69  9.66  9.62  9.58  9.53  9.49  9.44  9.39  9.33  9.28 

  

  



51 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

0 

   39   10.32 10.32 10.31 10.29 10.28 10.26 10.24 10.21 10.19 10.16 10.12 10.09 10.05 10.00  9.96  9.91  9.85  9.80  9.74  9.68 

   38   10.73 10.72 10.70 10.68 10.66 10.64 10.62 10.59 10.56 10.52 10.49 10.45 10.41 10.36 10.31 10.26 10.20 10.15 10.09 10.03 

   37   11.09 11.07 11.05 11.03 11.01 10.98 10.95 10.92 10.89 10.85 10.81 10.77 10.73 10.68 10.63 10.57 10.52 10.46 10.40 10.34 

   36   11.44 11.42 11.40 11.37 11.35 11.32 11.28 11.25 11.21 11.17 11.13 11.08 11.04 10.99 10.94 10.88 10.83 10.77 10.71 10.65 

   35   11.81 11.79 11.76 11.73 11.70 11.67 11.63 11.60 11.56 11.51 11.47 11.42 11.38 11.33 11.28 11.22 11.17 11.11 11.05 10.99 

   34   12.22 12.19 12.16 12.13 12.09 12.06 12.02 11.98 11.94 11.90 11.85 11.81 11.76 11.71 11.66 11.61 11.56 11.50 11.45 11.39 

   33   12.63 12.60 12.57 12.54 12.50 12.47 12.43 12.39 12.35 12.31 12.27 12.23 12.18 12.13 12.09 12.04 11.98 11.93 11.87 11.82 

   32   13.04 13.01 12.98 12.95 12.91 12.88 12.84 12.80 12.77 12.73 12.69 12.64 12.60 12.56 12.51 12.46 12.41 12.36 12.31 12.26 

   31   13.43 13.40 13.37 13.34 13.30 13.27 13.23 13.20 13.16 13.12 13.08 13.04 13.00 12.96 12.91 12.87 12.82 12.78 12.73 12.68 

   30   13.78 13.75 13.72 13.68 13.65 13.61 13.58 13.54 13.51 13.47 13.43 13.39 13.35 13.31 13.27 13.23 13.18 13.14 13.09 13.05 

  

   29   14.07 14.04 14.00 13.97 13.93 13.90 13.86 13.83 13.79 13.75 13.71 13.67 13.64 13.60 13.56 13.52 13.47 13.43 13.39 13.34 

   28   14.30 14.27 14.24 14.20 14.17 14.13 14.09 14.06 14.02 13.98 13.94 13.90 13.86 13.82 13.78 13.74 13.70 13.66 13.61 13.57 

   27   14.50 14.46 14.43 14.39 14.36 14.32 14.28 14.24 14.21 14.17 14.13 14.09 14.05 14.00 13.96 13.92 13.88 13.84 13.80 13.75 

   26   14.67 14.63 14.60 14.56 14.52 14.48 14.45 14.41 14.37 14.33 14.29 14.25 14.21 14.16 14.12 14.08 14.04 13.99 13.95 13.91 

   25   14.83 14.79 14.76 14.72 14.68 14.64 14.60 14.56 14.52 14.48 14.44 14.40 14.36 14.31 14.27 14.23 14.19 14.14 14.10 14.06 

   24   15.00 14.96 14.92 14.88 14.84 14.80 14.76 14.72 14.68 14.64 14.60 14.55 14.51 14.47 14.43 14.39 14.34 14.30 14.26 14.21 

   23   15.16 15.12 15.08 15.04 15.00 14.96 14.92 14.88 14.84 14.80 14.75 14.71 14.67 14.63 14.59 14.54 14.50 14.46 14.41 14.37 

   22   15.32 15.28 15.24 15.20 15.16 15.12 15.08 15.04 14.99 14.95 14.91 14.87 14.83 14.79 14.74 14.70 14.66 14.62 14.57 14.53 

   21   15.48 15.44 15.40 15.35 15.31 15.27 15.23 15.19 15.15 15.11 15.06 15.02 14.98 14.94 14.90 14.86 14.81 14.77 14.73 14.69 

   20   15.62 15.58 15.54 15.50 15.46 15.42 15.38 15.33 15.29 15.25 15.21 15.17 15.13 15.09 15.04 15.00 14.96 14.92 14.88 14.84 

  

   19   15.76 15.72 15.67 15.63 15.59 15.55 15.51 15.47 15.43 15.39 15.34 15.30 15.26 15.22 15.18 15.14 15.10 15.06 15.02 14.98 

   18   15.88 15.84 15.80 15.75 15.71 15.67 15.63 15.59 15.55 15.51 15.47 15.43 15.39 15.35 15.31 15.27 15.23 15.19 15.15 15.11 

   17   15.99 15.95 15.90 15.86 15.82 15.78 15.74 15.70 15.66 15.62 15.58 15.54 15.50 15.46 15.42 15.38 15.34 15.30 15.26 15.22 

   16   16.08 16.04 16.00 15.96 15.92 15.88 15.84 15.80 15.76 15.72 15.68 15.65 15.61 15.57 15.53 15.49 15.45 15.41 15.37 15.33 

   15   16.17 16.13 16.09 16.06 16.02 15.98 15.94 15.90 15.86 15.82 15.78 15.74 15.70 15.66 15.63 15.59 15.55 15.51 15.48 15.44 

   14   16.25 16.22 16.18 16.14 16.10 16.06 16.02 15.98 15.94 15.91 15.87 15.83 15.79 15.75 15.72 15.68 15.64 15.61 15.57 15.53 

   13   16.33 16.29 16.25 16.21 16.17 16.13 16.10 16.06 16.02 15.98 15.95 15.91 15.87 15.84 15.80 15.76 15.73 15.69 15.66 15.62 

   12   16.39 16.35 16.31 16.28 16.24 16.20 16.16 16.12 16.09 16.05 16.02 15.98 15.94 15.91 15.87 15.84 15.81 15.77 15.74 15.70 

   11   16.44 16.41 16.37 16.33 16.29 16.26 16.22 16.18 16.15 16.11 16.08 16.04 16.01 15.97 15.94 15.91 15.87 15.84 15.81 15.78 

   10   16.49 16.45 16.41 16.38 16.34 16.30 16.27 16.23 16.20 16.16 16.13 16.10 16.06 16.03 16.00 15.97 15.93 15.90 15.87 15.84 

  

    9   16.52 16.48 16.45 16.41 16.38 16.34 16.31 16.27 16.24 16.21 16.17 16.14 16.11 16.08 16.05 16.01 15.98 15.95 15.92 15.90 

    8   16.54 16.51 16.47 16.44 16.41 16.37 16.34 16.30 16.27 16.24 16.21 16.18 16.15 16.12 16.09 16.06 16.03 16.00 15.97 15.94 

    7   16.56 16.52 16.49 16.45 16.42 16.39 16.36 16.32 16.29 16.26 16.23 16.20 16.17 16.14 16.12 16.09 16.06 16.03 16.01 15.98 

    6   16.56 16.52 16.49 16.46 16.43 16.40 16.36 16.33 16.30 16.27 16.25 16.22 16.19 16.16 16.14 16.11 16.08 16.06 16.03 16.01 

    5   16.54 16.51 16.48 16.45 16.42 16.39 16.36 16.33 16.31 16.28 16.25 16.22 16.20 16.17 16.15 16.12 16.10 16.07 16.05 16.02 

    4   16.52 16.49 16.46 16.43 16.41 16.38 16.35 16.32 16.30 16.27 16.24 16.22 16.19 16.17 16.14 16.12 16.10 16.08 16.06 16.03 

    3   16.49 16.46 16.43 16.40 16.38 16.35 16.33 16.30 16.27 16.25 16.23 16.20 16.18 16.16 16.14 16.11 16.09 16.07 16.05 16.03 

    2   16.44 16.41 16.39 16.36 16.34 16.31 16.29 16.27 16.24 16.22 16.20 16.18 16.16 16.14 16.12 16.10 16.08 16.06 16.04 16.02 

    1   16.38 16.36 16.33 16.31 16.29 16.26 16.24 16.22 16.20 16.18 16.16 16.14 16.12 16.10 16.08 16.07 16.05 16.03 16.01 16.00 

    0   16.31 16.29 16.27 16.25 16.23 16.21 16.19 16.17 16.15 16.13 16.11 16.09 16.07 16.06 16.04 16.03 16.01 15.99 15.98 15.96 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

0 

   -1   16.23 16.21 16.20 16.18 16.16 16.14 16.12 16.10 16.08 16.07 16.05 16.03 16.02 16.00 15.99 15.97 15.96 15.95 15.93 15.92 

   -2   16.14 16.13 16.11 16.09 16.07 16.06 16.04 16.02 16.01 15.99 15.98 15.96 15.95 15.93 15.92 15.91 15.90 15.88 15.87 15.86 

   -3   16.04 16.02 16.01 15.99 15.97 15.96 15.94 15.93 15.92 15.90 15.89 15.88 15.86 15.85 15.84 15.83 15.82 15.81 15.80 15.79 

   -4   15.92 15.90 15.89 15.87 15.86 15.84 15.83 15.82 15.81 15.79 15.78 15.77 15.76 15.75 15.74 15.73 15.73 15.72 15.71 15.70 

   -5   15.78 15.76 15.75 15.74 15.73 15.71 15.70 15.69 15.68 15.67 15.66 15.65 15.64 15.63 15.63 15.62 15.61 15.61 15.60 15.60 

   -6   15.62 15.61 15.59 15.58 15.57 15.56 15.55 15.54 15.53 15.52 15.52 15.51 15.50 15.50 15.49 15.49 15.48 15.48 15.48 15.48 

   -7   15.44 15.43 15.42 15.41 15.40 15.39 15.38 15.38 15.37 15.36 15.36 15.35 15.35 15.34 15.34 15.34 15.34 15.34 15.34 15.34 

   -8   15.26 15.25 15.24 15.23 15.22 15.21 15.21 15.20 15.19 15.19 15.19 15.18 15.18 15.18 15.18 15.18 15.18 15.19 15.19 15.19 

   -9   15.07 15.06 15.05 15.04 15.04 15.03 15.02 15.02 15.02 15.01 15.01 15.01 15.01 15.01 15.02 15.02 15.02 15.03 15.03 15.04 

  

  -10   14.87 14.86 14.86 14.85 14.85 14.85 14.84 14.84 14.84 14.84 14.84 14.84 14.84 14.85 14.85 14.85 14.86 14.86 14.87 14.87 

  -11   14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.68 14.68 14.68 14.69 14.69 14.70 14.70 14.71 

  -12   14.46 14.46 14.46 14.46 14.46 14.47 14.47 14.47 14.48 14.48 14.49 14.49 14.50 14.50 14.50 14.51 14.51 14.52 14.52 14.52 

  -13   14.20 14.21 14.21 14.22 14.22 14.23 14.23 14.24 14.25 14.25 14.26 14.27 14.28 14.28 14.29 14.29 14.30 14.30 14.31 14.31 

  -14   13.89 13.90 13.90 13.91 13.92 13.93 13.93 13.94 13.95 13.96 13.98 13.99 14.00 14.01 14.01 14.02 14.03 14.04 14.05 14.06 

  -15   13.50 13.50 13.51 13.52 13.53 13.54 13.55 13.56 13.57 13.59 13.60 13.61 13.63 13.64 13.66 13.68 13.69 13.71 13.73 13.75 

  -16   13.00 13.01 13.02 13.03 13.04 13.05 13.06 13.08 13.09 13.11 13.12 13.14 13.16 13.19 13.22 13.24 13.27 13.30 13.33 13.37 

  -17   12.42 12.43 12.43 12.44 12.45 12.47 12.48 12.50 12.52 12.55 12.57 12.60 12.64 12.67 12.71 12.75 12.79 12.84 12.88 12.93 

  -18   11.80 11.80 11.81 11.82 11.83 11.84 11.86 11.89 11.91 11.95 11.98 12.03 12.07 12.12 12.17 12.22 12.28 12.34 12.40 12.46 

  -19   11.17 11.17 11.18 11.19 11.20 11.22 11.25 11.28 11.31 11.35 11.40 11.45 11.51 11.57 11.63 11.69 11.76 11.83 11.90 11.97 

  

  -20   10.57 10.57 10.59 10.60 10.62 10.65 10.68 10.71 10.75 10.80 10.85 10.91 10.97 11.04 11.11 11.18 11.26 11.34 11.42 11.51 

  -21   10.03 10.04 10.06 10.09 10.11 10.14 10.18 10.22 10.26 10.31 10.37 10.43 10.49 10.56 10.64 10.72 10.81 10.90 10.98 11.07 

  -22    9.53  9.56  9.58  9.62  9.65  9.69  9.73  9.77  9.82  9.88  9.93  9.99 10.06 10.14 10.22 10.30 10.39 10.48 10.57 10.66 

  -23    9.06  9.10  9.13  9.17  9.21  9.25  9.30  9.35  9.40  9.46  9.52  9.58  9.65  9.73  9.81  9.89  9.97 10.06 10.15 10.23 

  -24    8.60  8.64  8.68  8.72  8.77  8.81  8.87  8.92  8.98  9.03  9.10  9.16  9.23  9.31  9.38  9.46  9.54  9.62  9.70  9.78 

  -25    8.11  8.15  8.20  8.25  8.30  8.35  8.40  8.46  8.52  8.58  8.64  8.71  8.77  8.84  8.91  8.98  9.06  9.13  9.20  9.27 

  -26    7.60  7.65  7.69  7.74  7.79  7.84  7.90  7.95  8.01  8.07  8.13  8.19  8.25  8.32  8.38  8.44  8.51  8.57  8.63  8.69 

  -27    7.09  7.13  7.18  7.22  7.27  7.32  7.37  7.42  7.48  7.53  7.59  7.64  7.69  7.75  7.80  7.86  7.91  7.97  8.02  8.08 

  -28    6.58  6.62  6.67  6.71  6.75  6.80  6.84  6.89  6.94  6.98  7.03  7.08  7.12  7.17  7.22  7.26  7.31  7.36  7.41  7.46 

  -29    6.10  6.13  6.17  6.21  6.25  6.29  6.33  6.37  6.41  6.45  6.49  6.53  6.57  6.61  6.65  6.70  6.74  6.78  6.83  6.87 

  

  -30    5.64  5.67  5.71  5.74  5.78  5.82  5.85  5.89  5.93  5.96  6.00  6.04  6.07  6.11  6.15  6.19  6.23  6.27  6.31  6.35 

  -31    5.22  5.25  5.29  5.32  5.35  5.39  5.42  5.46  5.50  5.53  5.57  5.61  5.65  5.68  5.72  5.76  5.80  5.84  5.88  5.92 

  -32    4.84  4.87  4.90  4.94  4.97  5.00  5.04  5.08  5.12  5.15  5.19  5.23  5.27  5.31  5.36  5.40  5.44  5.48  5.52  5.57 

  -33    4.48  4.52  4.55  4.58  4.62  4.65  4.69  4.73  4.77  4.81  4.85  4.90  4.94  4.99  5.03  5.07  5.12  5.17  5.21  5.26 

  -34    4.15  4.18  4.21  4.25  4.29  4.32  4.36  4.40  4.45  4.49  4.54  4.58  4.63  4.68  4.72  4.77  4.82  4.87  4.92  4.97 

  -35    3.83  3.86  3.89  3.93  3.97  4.00  4.04  4.09  4.13  4.17  4.22  4.27  4.32  4.37  4.42  4.47  4.52  4.57  4.62  4.67 

  -36    3.52  3.55  3.58  3.61  3.65  3.69  3.73  3.77  3.81  3.85  3.90  3.94  3.99  4.04  4.09  4.14  4.19  4.25  4.30  4.35 

  -37    3.21  3.24  3.27  3.30  3.33  3.37  3.41  3.44  3.48  3.52  3.57  3.61  3.65  3.70  3.75  3.80  3.85  3.90  3.96  4.01 

  -38    2.91  2.94  2.97  3.00  3.03  3.06  3.09  3.13  3.16  3.20  3.24  3.28  3.32  3.37  3.41  3.46  3.51  3.56  3.61  3.66 

  -39    2.62  2.65  2.68  2.70  2.73  2.76  2.79  2.82  2.86  2.89  2.92  2.96  3.00  3.04  3.09  3.13  3.18  3.22  3.27  3.32 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

0 

  -40    2.36  2.38  2.40  2.43  2.45  2.48  2.50  2.53  2.56  2.60  2.63  2.67  2.70  2.74  2.78  2.82  2.87  2.91  2.96  3.00 

  -41    2.11  2.13  2.15  2.17  2.19  2.22  2.24  2.27  2.30  2.33  2.36  2.40  2.43  2.47  2.51  2.54  2.58  2.63  2.67  2.71 

  -42    1.89  1.90  1.92  1.94  1.96  1.99  2.01  2.03  2.06  2.09  2.12  2.15  2.18  2.22  2.25  2.29  2.33  2.37  2.41  2.45 

  -43    1.68  1.70  1.72  1.73  1.75  1.77  1.80  1.82  1.84  1.87  1.90  1.93  1.96  1.99  2.02  2.06  2.09  2.13  2.17  2.21 

  -44    1.49  1.51  1.53  1.54  1.56  1.58  1.60  1.62  1.65  1.67  1.69  1.72  1.75  1.78  1.81  1.84  1.88  1.91  1.95  1.99 

  -45    1.32  1.34  1.35  1.37  1.39  1.40  1.42  1.44  1.46  1.49  1.51  1.54  1.56  1.59  1.62  1.65  1.68  1.71  1.75  1.78 

  -46    1.17  1.18  1.19  1.21  1.22  1.24  1.26  1.27  1.29  1.32  1.34  1.36  1.39  1.41  1.44  1.47  1.50  1.53  1.56  1.59 

  -47    1.02  1.03  1.05  1.06  1.07  1.09  1.11  1.12  1.14  1.16  1.18  1.20  1.23  1.25  1.28  1.30  1.33  1.36  1.39  1.42 

  -48     .89   .90   .91   .93   .94   .95   .97   .98  1.00  1.02  1.04  1.06  1.08  1.10  1.13  1.15  1.18  1.21  1.23  1.26 

  -49     .77   .78   .79   .81   .82   .83   .84   .86   .87   .89   .91   .93   .95   .97   .99  1.01  1.04  1.06  1.09  1.12 

  

  -50     .67   .68   .68   .69   .71   .72   .73   .74   .76   .77   .79   .81   .83   .85   .87   .89   .91   .94   .96   .99 

  -51     .57   .58   .59   .60   .61   .62   .63   .64   .65   .67   .68   .70   .72   .74   .76   .78   .80   .82   .84   .87 

  -52     .48   .49   .50   .51   .52   .53   .54   .55   .56   .58   .59   .61   .62   .64   .66   .68   .70   .72   .74   .76 

  -53     .41   .42   .42   .43   .44   .45   .46   .47   .48   .49   .51   .52   .54   .55   .57   .59   .61   .62   .64   .67 

  -54     .34   .35   .36   .36   .37   .38   .39   .40   .41   .42   .43   .45   .46   .48   .49   .51   .52   .54   .56   .58 

  -55     .29   .29   .30   .31   .31   .32   .33   .34   .35   .36   .37   .38   .39   .41   .42   .44   .45   .47   .48   .50 

  -56     .24   .24   .25   .26   .26   .27   .28   .28   .29   .30   .31   .32   .34   .35   .36   .37   .39   .40   .41   .43 

  -57     .20   .20   .21   .21   .22   .23   .23   .24   .25   .26   .26   .27   .28   .29   .30   .32   .33   .34   .35   .36 

  -58     .16   .17   .17   .18   .18   .19   .19   .20   .21   .21   .22   .23   .24   .25   .26   .27   .27   .29   .30   .31 

  -59     .13   .14   .14   .15   .15   .16   .16   .17   .17   .18   .18   .19   .20   .20   .21   .22   .23   .24   .25   .26 

  

  -60     .11   .11   .11   .12   .12   .12   .13   .13   .14   .14   .15   .16   .16   .17   .17   .18   .19   .20   .20   .21 

  -61     .08   .08   .09   .09   .09   .10   .10   .10   .11   .11   .12   .12   .13   .14   .14   .15   .15   .16   .17   .17 

  -62     .06   .06   .06   .06   .07   .07   .07   .08   .08   .09   .09   .10   .10   .11   .11   .12   .12   .13   .14   .14 

  -63     .03   .04   .04   .04   .04   .05   .05   .05   .06   .06   .07   .07   .08   .08   .09   .09   .10   .10   .11   .12 

  -64     .02   .02   .02   .02   .03   .03   .03   .04   .04   .04   .05   .05   .05   .06   .06   .07   .08   .08   .09   .09 

  -65     .00   .01   .01   .01   .01   .01   .02   .02   .02   .03   .03   .03   .04   .04   .05   .05   .06   .06   .07   .07 

  -66    -.00  -.00   .00   .00   .00   .00   .01   .01   .01   .01   .02   .02   .03   .03   .03   .04   .04   .05   .05   .05 

  -67    -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .01   .01   .01   .01   .02   .02   .02   .02   .03   .03   .04   .04 

  -68    -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .02   .02   .02   .03 

  -69    -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .01 

  

  -70    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .00   .00   .00   .00   .01 

  -71     .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00 

  -72     .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -73     .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -74     .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -75     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -76     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -77     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00 

  -78     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00 

  -79     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00 

  

  -80     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -81    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -82    -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  -83    -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00  -.00   .00 

  -84    -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00 

  -85    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .01   .01   .01   .01   .01 

  -86     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .02   .02   .02   .02   .02 

  -87     .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .03   .03   .03   .03   .03   .03   .03   .03 

  -88     .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .05   .05   .05   .05   .05   .05 

  -89     .07   .07   .07   .07   .07   .06   .06   .06   .06   .06   .06   .07   .07   .07   .07   .07   .07   .07   .07   .07 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

0 

   89    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   88    -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   87    -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00  -.00 

   86    -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00 

   85     .01   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   84     .02   .02   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

   83     .03   .03   .03   .03   .03   .03   .03   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02 

   82     .05   .05   .05   .05   .05   .05   .04   .04   .04   .04   .04   .04   .04   .04   .03   .03   .03   .03   .03   .03 

   81     .07   .07   .07   .07   .07   .07   .07   .06   .06   .06   .06   .06   .06   .05   .05   .05   .05   .05   .04   .04 

   80     .10   .09   .09   .09   .09   .09   .09   .09   .08   .08   .08   .08   .08   .07   .07   .07   .07   .07   .06   .06 

  

   79     .12   .12   .12   .12   .11   .11   .11   .11   .11   .11   .10   .10   .10   .10   .09   .09   .09   .09   .08   .08 

   78     .14   .14   .14   .14   .14   .14   .14   .13   .13   .13   .13   .13   .12   .12   .12   .12   .11   .11   .11   .11 

   77     .17   .17   .17   .17   .17   .17   .16   .16   .16   .16   .16   .15   .15   .15   .15   .15   .14   .14   .14   .14 

   76     .21   .21   .21   .20   .20   .20   .20   .19   .19   .19   .19   .19   .18   .18   .18   .18   .18   .17   .17   .17 

   75     .25   .25   .25   .24   .24   .24   .24   .24   .23   .23   .23   .23   .22   .22   .22   .22   .21   .21   .21   .20 

   74     .30   .30   .30   .29   .29   .29   .29   .28   .28   .28   .28   .27   .27   .27   .26   .26   .26   .25   .25   .24 

   73     .36   .36   .36   .35   .35   .35   .35   .34   .34   .34   .33   .33   .32   .32   .31   .31   .30   .30   .29   .29 

   72     .43   .43   .42   .42   .42   .42   .41   .41   .40   .40   .40   .39   .38   .38   .37   .37   .36   .36   .35   .34 

   71     .50   .50   .50   .50   .49   .49   .49   .48   .48   .47   .47   .46   .45   .45   .44   .43   .43   .42   .41   .41 

   70     .58   .58   .58   .58   .57   .57   .57   .56   .56   .55   .54   .54   .53   .52   .52   .51   .50   .49   .49   .48 

  

   69     .67   .67   .67   .66   .66   .66   .65   .65   .64   .64   .63   .62   .62   .61   .60   .59   .59   .58   .57   .56 

   68     .77   .77   .76   .76   .76   .75   .75   .74   .74   .73   .73   .72   .71   .71   .70   .69   .68   .68   .67   .66 

   67     .88   .88   .87   .87   .86   .86   .85   .85   .84   .84   .83   .83   .82   .81   .81   .80   .79   .78   .77   .76 

   66    1.00  1.00  1.00   .99   .99   .98   .98   .97   .96   .96   .95   .95   .94   .93   .93   .92   .91   .90   .89   .88 

   65    1.14  1.14  1.14  1.13  1.13  1.12  1.11  1.11  1.10  1.10  1.09  1.08  1.07  1.06  1.06  1.05  1.04  1.03  1.01  1.00 

   64    1.31  1.30  1.30  1.29  1.28  1.28  1.27  1.27  1.26  1.25  1.24  1.23  1.22  1.21  1.20  1.19  1.17  1.16  1.15  1.13 

   63    1.49  1.48  1.47  1.47  1.46  1.45  1.45  1.44  1.43  1.42  1.40  1.39  1.38  1.37  1.35  1.34  1.32  1.31  1.29  1.28 

   62    1.68  1.67  1.67  1.66  1.65  1.64  1.63  1.62  1.61  1.59  1.58  1.57  1.55  1.54  1.52  1.50  1.49  1.47  1.45  1.43 

   61    1.88  1.87  1.86  1.85  1.84  1.83  1.82  1.81  1.80  1.78  1.77  1.75  1.73  1.72  1.70  1.68  1.66  1.64  1.62  1.60 

   60    2.08  2.07  2.06  2.05  2.04  2.03  2.02  2.00  1.99  1.97  1.96  1.94  1.92  1.90  1.88  1.86  1.84  1.82  1.80  1.77 

  

   59    2.27  2.27  2.26  2.25  2.24  2.23  2.21  2.20  2.18  2.17  2.15  2.13  2.12  2.10  2.08  2.05  2.03  2.01  1.99  1.96 

   58    2.47  2.47  2.46  2.45  2.44  2.43  2.41  2.40  2.39  2.37  2.36  2.34  2.32  2.30  2.28  2.26  2.24  2.22  2.20  2.17 

   57    2.69  2.68  2.67  2.66  2.65  2.64  2.63  2.62  2.60  2.59  2.58  2.56  2.54  2.53  2.51  2.49  2.47  2.45  2.42  2.40 

   56    2.92  2.91  2.90  2.89  2.88  2.87  2.86  2.85  2.84  2.83  2.81  2.80  2.78  2.77  2.75  2.73  2.71  2.69  2.67  2.64 

   55    3.18  3.17  3.16  3.15  3.14  3.13  3.12  3.11  3.10  3.08  3.07  3.06  3.04  3.03  3.01  2.99  2.97  2.95  2.93  2.90 

   54    3.48  3.47  3.45  3.44  3.43  3.42  3.41  3.40  3.38  3.37  3.36  3.34  3.33  3.31  3.29  3.27  3.25  3.23  3.20  3.18 

   53    3.80  3.79  3.77  3.76  3.74  3.73  3.72  3.70  3.69  3.67  3.66  3.64  3.63  3.61  3.59  3.57  3.55  3.52  3.49  3.46 

   52    4.13  4.12  4.10  4.09  4.07  4.05  4.03  4.02  4.00  3.98  3.97  3.95  3.93  3.91  3.89  3.87  3.84  3.82  3.79  3.75 

   51    4.47  4.45  4.43  4.41  4.39  4.37  4.35  4.33  4.31  4.29  4.27  4.25  4.23  4.21  4.18  4.16  4.13  4.10  4.07  4.03 

   50    4.79  4.77  4.74  4.72  4.70  4.68  4.66  4.64  4.61  4.59  4.56  4.54  4.51  4.49  4.46  4.43  4.39  4.36  4.32  4.28 

  

   49    5.09  5.07  5.04  5.02  4.99  4.97  4.94  4.92  4.89  4.86  4.83  4.80  4.77  4.74  4.70  4.67  4.63  4.59  4.55  4.51 

   48    5.40  5.37  5.35  5.32  5.29  5.26  5.22  5.19  5.16  5.12  5.09  5.05  5.02  4.98  4.94  4.90  4.86  4.82  4.77  4.73 

   47    5.73  5.70  5.67  5.64  5.60  5.56  5.53  5.49  5.45  5.40  5.36  5.32  5.28  5.24  5.19  5.15  5.10  5.06  5.01  4.97 

   46    6.11  6.08  6.04  6.00  5.96  5.91  5.87  5.82  5.78  5.73  5.68  5.64  5.59  5.54  5.49  5.44  5.39  5.34  5.30  5.25 

   45    6.55  6.51  6.47  6.42  6.38  6.33  6.28  6.23  6.18  6.13  6.07  6.02  5.97  5.91  5.86  5.80  5.75  5.70  5.64  5.59 

   44    7.05  7.01  6.97  6.92  6.87  6.82  6.77  6.72  6.67  6.61  6.55  6.49  6.43  6.37  6.31  6.25  6.19  6.13  6.08  6.02 

   43    7.62  7.57  7.52  7.47  7.42  7.37  7.31  7.26  7.20  7.14  7.08  7.02  6.96  6.90  6.83  6.77  6.70  6.64  6.57  6.51 

   42    8.19  8.14  8.09  8.03  7.98  7.92  7.87  7.81  7.75  7.69  7.63  7.57  7.50  7.44  7.37  7.30  7.24  7.17  7.09  7.02 

   41    8.74  8.68  8.63  8.57  8.52  8.46  8.40  8.34  8.28  8.22  8.16  8.09  8.03  7.96  7.89  7.82  7.75  7.68  7.60  7.52 

   40    9.22  9.17  9.11  9.05  8.99  8.93  8.87  8.81  8.75  8.69  8.62  8.56  8.49  8.43  8.36  8.28  8.21  8.13  8.05  7.97 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 
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0 

   39    9.62  9.56  9.50  9.44  9.38  9.32  9.25  9.19  9.13  9.06  9.00  8.93  8.86  8.79  8.72  8.65  8.58  8.50  8.42  8.34 

   38    9.96  9.90  9.84  9.77  9.71  9.64  9.57  9.51  9.44  9.37  9.30  9.23  9.16  9.09  9.02  8.95  8.87  8.80  8.73  8.65 

   37   10.27 10.21 10.14 10.07 10.00  9.94  9.87  9.79  9.72  9.65  9.58  9.50  9.43  9.36  9.29  9.21  9.14  9.07  9.01  8.94 

   36   10.58 10.52 10.45 10.38 10.31 10.24 10.16 10.09 10.01  9.94  9.86  9.78  9.71  9.64  9.56  9.49  9.43  9.36  9.30  9.24 

   35   10.93 10.86 10.79 10.72 10.65 10.58 10.51 10.43 10.35 10.27 10.20 10.12 10.04  9.97  9.89  9.82  9.76  9.69  9.63  9.58 

   34   11.32 11.26 11.20 11.13 11.06 10.99 10.91 10.84 10.76 10.69 10.61 10.53 10.45 10.38 10.31 10.23 10.17 10.10 10.04  9.98 

   33   11.76 11.70 11.64 11.57 11.51 11.44 11.37 11.30 11.22 11.15 11.07 11.00 10.92 10.85 10.77 10.70 10.63 10.56 10.49 10.43 

   32   12.20 12.14 12.09 12.03 11.96 11.90 11.84 11.77 11.70 11.63 11.55 11.48 11.41 11.33 11.25 11.18 11.11 11.03 10.96 10.89 

   31   12.62 12.57 12.52 12.46 12.40 12.34 12.28 12.22 12.15 12.08 12.01 11.94 11.87 11.80 11.72 11.65 11.57 11.50 11.42 11.35 

   30   13.00 12.95 12.90 12.84 12.79 12.73 12.67 12.61 12.55 12.48 12.42 12.35 12.28 12.21 12.14 12.07 11.99 11.92 11.84 11.77 

  

   29   13.30 13.25 13.20 13.15 13.09 13.04 12.98 12.92 12.86 12.80 12.74 12.68 12.61 12.55 12.48 12.41 12.34 12.27 12.20 12.13 

   28   13.53 13.48 13.43 13.38 13.33 13.28 13.23 13.17 13.12 13.06 13.00 12.94 12.88 12.82 12.76 12.70 12.64 12.57 12.51 12.45 

   27   13.71 13.66 13.62 13.57 13.52 13.47 13.42 13.37 13.32 13.27 13.21 13.16 13.10 13.05 12.99 12.94 12.88 12.83 12.77 12.72 

   26   13.86 13.82 13.77 13.73 13.68 13.64 13.59 13.54 13.49 13.45 13.40 13.35 13.30 13.25 13.20 13.15 13.10 13.05 13.00 12.96 

   25   14.01 13.97 13.92 13.88 13.83 13.79 13.75 13.70 13.66 13.61 13.57 13.52 13.48 13.43 13.39 13.35 13.30 13.26 13.22 13.17 

   24   14.17 14.12 14.08 14.04 13.99 13.95 13.90 13.86 13.82 13.78 13.74 13.69 13.65 13.61 13.57 13.53 13.49 13.45 13.41 13.37 

   23   14.33 14.28 14.24 14.20 14.15 14.11 14.07 14.03 13.99 13.94 13.90 13.87 13.83 13.79 13.75 13.71 13.67 13.63 13.59 13.55 

   22   14.49 14.45 14.40 14.36 14.32 14.27 14.23 14.19 14.15 14.11 14.07 14.03 13.99 13.95 13.91 13.88 13.84 13.80 13.76 13.72 

   21   14.64 14.60 14.56 14.52 14.48 14.44 14.39 14.35 14.31 14.27 14.23 14.19 14.15 14.11 14.07 14.03 14.00 13.96 13.92 13.88 

   20   14.80 14.75 14.71 14.67 14.63 14.59 14.55 14.51 14.47 14.43 14.39 14.35 14.31 14.27 14.23 14.19 14.15 14.11 14.07 14.04 

  

   19   14.94 14.90 14.86 14.82 14.77 14.73 14.69 14.65 14.61 14.57 14.53 14.49 14.45 14.42 14.38 14.34 14.30 14.26 14.22 14.19 

   18   15.07 15.03 14.99 14.95 14.91 14.87 14.83 14.79 14.75 14.71 14.67 14.63 14.60 14.56 14.52 14.48 14.44 14.41 14.37 14.33 

   17   15.19 15.15 15.11 15.07 15.03 14.99 14.96 14.92 14.88 14.84 14.80 14.77 14.73 14.69 14.66 14.62 14.58 14.55 14.51 14.48 

   16   15.30 15.26 15.22 15.18 15.15 15.11 15.07 15.04 15.00 14.96 14.93 14.89 14.86 14.82 14.78 14.75 14.71 14.68 14.65 14.61 

   15   15.40 15.36 15.33 15.29 15.26 15.22 15.18 15.15 15.11 15.08 15.04 15.01 14.98 14.94 14.91 14.87 14.84 14.81 14.77 14.74 

   14   15.50 15.46 15.43 15.39 15.36 15.32 15.29 15.25 15.22 15.19 15.15 15.12 15.09 15.05 15.02 14.99 14.96 14.93 14.90 14.86 

   13   15.59 15.55 15.52 15.49 15.45 15.42 15.39 15.35 15.32 15.29 15.26 15.22 15.19 15.16 15.13 15.10 15.07 15.04 15.01 14.98 

   12   15.67 15.64 15.60 15.57 15.54 15.51 15.48 15.44 15.41 15.38 15.35 15.32 15.29 15.26 15.23 15.20 15.17 15.14 15.11 15.08 

   11   15.74 15.71 15.68 15.65 15.62 15.59 15.56 15.53 15.50 15.47 15.44 15.41 15.38 15.35 15.32 15.29 15.26 15.23 15.21 15.18 

   10   15.81 15.78 15.75 15.72 15.69 15.66 15.63 15.60 15.57 15.54 15.52 15.49 15.46 15.43 15.40 15.38 15.35 15.32 15.29 15.27 

  

    9   15.87 15.84 15.81 15.78 15.75 15.72 15.70 15.67 15.64 15.61 15.59 15.56 15.53 15.51 15.48 15.45 15.43 15.40 15.37 15.35 

    8   15.91 15.89 15.86 15.83 15.81 15.78 15.75 15.73 15.70 15.67 15.65 15.62 15.60 15.57 15.55 15.52 15.50 15.47 15.45 15.42 

    7   15.95 15.93 15.90 15.87 15.85 15.82 15.80 15.78 15.75 15.73 15.70 15.68 15.65 15.63 15.61 15.58 15.56 15.53 15.51 15.49 

    6   15.98 15.96 15.93 15.91 15.88 15.86 15.84 15.82 15.79 15.77 15.75 15.72 15.70 15.68 15.65 15.63 15.61 15.59 15.56 15.54 

    5   16.00 15.98 15.96 15.93 15.91 15.89 15.87 15.85 15.82 15.80 15.78 15.76 15.74 15.72 15.70 15.68 15.65 15.63 15.61 15.59 

    4   16.01 15.99 15.97 15.95 15.93 15.91 15.89 15.87 15.85 15.83 15.81 15.79 15.77 15.75 15.73 15.71 15.69 15.67 15.65 15.63 

    3   16.01 15.99 15.97 15.96 15.94 15.92 15.90 15.88 15.86 15.84 15.82 15.81 15.79 15.77 15.75 15.73 15.71 15.70 15.68 15.66 

    2   16.00 15.98 15.97 15.95 15.93 15.92 15.90 15.88 15.87 15.85 15.83 15.81 15.80 15.78 15.76 15.75 15.73 15.71 15.69 15.68 

    1   15.98 15.97 15.95 15.93 15.92 15.90 15.89 15.87 15.86 15.84 15.83 15.81 15.80 15.78 15.77 15.75 15.73 15.72 15.70 15.69 

    0   15.95 15.94 15.92 15.91 15.89 15.88 15.87 15.85 15.84 15.83 15.81 15.80 15.78 15.77 15.76 15.74 15.73 15.71 15.70 15.68 

  

  



56 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 
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0 

   -1   15.91 15.89 15.88 15.87 15.86 15.84 15.83 15.82 15.81 15.80 15.78 15.77 15.76 15.75 15.74 15.72 15.71 15.70 15.69 15.67 

   -2   15.85 15.84 15.83 15.82 15.81 15.80 15.79 15.78 15.77 15.76 15.74 15.73 15.72 15.71 15.70 15.69 15.68 15.67 15.66 15.65 

   -3   15.78 15.77 15.76 15.75 15.74 15.73 15.73 15.72 15.71 15.70 15.69 15.69 15.68 15.67 15.66 15.65 15.64 15.63 15.62 15.61 

   -4   15.69 15.68 15.68 15.67 15.66 15.66 15.65 15.65 15.64 15.64 15.63 15.62 15.62 15.61 15.60 15.59 15.59 15.58 15.57 15.56 

   -5   15.59 15.59 15.58 15.58 15.57 15.57 15.57 15.56 15.56 15.56 15.55 15.55 15.54 15.54 15.53 15.53 15.52 15.52 15.51 15.51 

   -6   15.48 15.47 15.47 15.47 15.47 15.47 15.46 15.46 15.46 15.46 15.46 15.46 15.46 15.46 15.45 15.45 15.45 15.45 15.44 15.44 

   -7   15.34 15.34 15.34 15.35 15.35 15.35 15.35 15.35 15.35 15.35 15.35 15.36 15.36 15.36 15.36 15.36 15.36 15.36 15.36 15.36 

   -8   15.20 15.20 15.20 15.21 15.21 15.22 15.22 15.22 15.23 15.23 15.24 15.24 15.25 15.25 15.25 15.26 15.26 15.26 15.26 15.26 

   -9   15.04 15.05 15.05 15.06 15.07 15.07 15.08 15.09 15.09 15.10 15.11 15.11 15.12 15.12 15.13 15.13 15.14 15.14 15.15 15.15 

  

  -10   14.88 14.89 14.90 14.90 14.91 14.92 14.93 14.94 14.94 14.95 14.96 14.97 14.98 14.98 14.99 15.00 15.00 15.01 15.01 15.02 

  -11   14.72 14.72 14.73 14.74 14.75 14.76 14.76 14.77 14.78 14.79 14.80 14.81 14.82 14.83 14.83 14.84 14.85 14.85 14.86 14.86 

  -12   14.53 14.54 14.54 14.55 14.56 14.57 14.59 14.60 14.61 14.62 14.63 14.63 14.64 14.65 14.66 14.67 14.67 14.68 14.69 14.69 

  -13   14.32 14.32 14.33 14.34 14.36 14.37 14.38 14.40 14.41 14.42 14.43 14.44 14.45 14.46 14.46 14.47 14.48 14.49 14.50 14.51 

  -14   14.07 14.08 14.09 14.10 14.12 14.13 14.15 14.17 14.18 14.20 14.21 14.22 14.23 14.24 14.26 14.27 14.28 14.29 14.30 14.32 

  -15   13.76 13.78 13.80 13.82 13.84 13.86 13.88 13.90 13.92 13.94 13.96 13.98 14.00 14.02 14.03 14.05 14.07 14.09 14.11 14.12 

  -16   13.40 13.43 13.46 13.49 13.52 13.54 13.57 13.60 13.63 13.65 13.68 13.71 13.74 13.77 13.80 13.83 13.85 13.88 13.90 13.93 

  -17   12.97 13.02 13.06 13.11 13.15 13.19 13.23 13.27 13.31 13.35 13.39 13.43 13.47 13.51 13.55 13.59 13.62 13.65 13.68 13.71 

  -18   12.52 12.58 12.64 12.69 12.75 12.81 12.87 12.92 12.98 13.03 13.08 13.13 13.18 13.22 13.27 13.31 13.35 13.39 13.43 13.46 

  -19   12.05 12.12 12.19 12.27 12.34 12.41 12.48 12.55 12.61 12.67 12.73 12.79 12.85 12.90 12.95 13.00 13.04 13.08 13.12 13.16 

  

  -20   11.59 11.68 11.76 11.84 11.92 12.00 12.08 12.15 12.22 12.28 12.35 12.41 12.47 12.52 12.57 12.62 12.67 12.72 12.76 12.80 

  -21   11.16 11.25 11.34 11.43 11.51 11.58 11.66 11.73 11.79 11.86 11.92 11.98 12.03 12.09 12.14 12.19 12.24 12.28 12.32 12.36 

  -22   10.75 10.84 10.92 11.00 11.08 11.15 11.22 11.28 11.34 11.40 11.46 11.51 11.56 11.61 11.65 11.70 11.74 11.78 11.83 11.87 

  -23   10.32 10.40 10.48 10.56 10.63 10.69 10.75 10.81 10.86 10.91 10.96 11.00 11.05 11.09 11.13 11.17 11.21 11.25 11.29 11.33 

  -24    9.86  9.93 10.00 10.07 10.14 10.20 10.25 10.30 10.35 10.39 10.44 10.48 10.51 10.55 10.59 10.63 10.66 10.70 10.74 10.79 

  -25    9.34  9.41  9.47  9.53  9.59  9.65  9.70  9.75  9.80  9.84  9.89  9.93  9.97 10.01 10.04 10.08 10.12 10.16 10.21 10.25 

  -26    8.75  8.82  8.87  8.93  8.99  9.05  9.10  9.15  9.20  9.25  9.30  9.35  9.40  9.44  9.49  9.54  9.59  9.64  9.69  9.74 

  -27    8.13  8.19  8.24  8.30  8.36  8.41  8.47  8.52  8.58  8.64  8.69  8.75  8.81  8.87  8.93  8.99  9.05  9.12  9.18  9.25 

  -28    7.51  7.56  7.61  7.67  7.72  7.78  7.84  7.90  7.96  8.02  8.09  8.15  8.22  8.29  8.37  8.44  8.52  8.60  8.68  8.77 

  -29    6.92  6.97  7.02  7.07  7.13  7.19  7.25  7.31  7.37  7.44  7.51  7.59  7.66  7.74  7.83  7.91  8.00  8.10  8.20  8.30 

  

  -30    6.40  6.45  6.50  6.55  6.60  6.66  6.72  6.79  6.85  6.92  7.00  7.07  7.16  7.24  7.33  7.42  7.52  7.62  7.72  7.83 

  -31    5.97  6.02  6.06  6.12  6.17  6.23  6.29  6.35  6.42  6.49  6.56  6.63  6.71  6.80  6.88  6.97  7.06  7.16  7.26  7.36 

  -32    5.61  5.66  5.71  5.76  5.81  5.87  5.93  5.99  6.05  6.11  6.18  6.25  6.32  6.40  6.48  6.56  6.64  6.72  6.81  6.90 

  -33    5.31  5.36  5.41  5.46  5.51  5.56  5.61  5.67  5.73  5.78  5.85  5.91  5.97  6.04  6.10  6.17  6.24  6.31  6.38  6.45 

  -34    5.02  5.07  5.12  5.17  5.22  5.27  5.32  5.37  5.42  5.48  5.53  5.58  5.64  5.69  5.75  5.80  5.86  5.91  5.97  6.03 

  -35    4.73  4.78  4.83  4.88  4.93  4.98  5.03  5.08  5.12  5.17  5.21  5.26  5.30  5.35  5.39  5.44  5.49  5.53  5.58  5.63 

  -36    4.41  4.46  4.51  4.56  4.61  4.66  4.71  4.76  4.80  4.84  4.89  4.93  4.97  5.01  5.05  5.09  5.13  5.18  5.22  5.27 

  -37    4.06  4.12  4.17  4.22  4.28  4.33  4.38  4.42  4.47  4.51  4.56  4.60  4.64  4.68  4.73  4.77  4.81  4.86  4.90  4.95 

  -38    3.72  3.77  3.82  3.88  3.93  3.98  4.03  4.08  4.13  4.18  4.23  4.27  4.32  4.37  4.41  4.46  4.51  4.55  4.60  4.65 

  -39    3.37  3.43  3.48  3.53  3.58  3.64  3.69  3.74  3.80  3.85  3.90  3.95  4.01  4.06  4.11  4.16  4.21  4.26  4.32  4.37 

  

  



57 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

0 

  -40    3.05  3.10  3.15  3.20  3.26  3.31  3.36  3.42  3.47  3.53  3.59  3.64  3.70  3.76  3.81  3.87  3.92  3.97  4.03  4.08 

  -41    2.76  2.81  2.85  2.90  2.95  3.01  3.06  3.11  3.17  3.23  3.28  3.34  3.40  3.45  3.51  3.57  3.62  3.68  3.73  3.78 

  -42    2.49  2.54  2.58  2.63  2.68  2.73  2.78  2.83  2.88  2.93  2.99  3.05  3.10  3.16  3.21  3.27  3.33  3.38  3.43  3.48 

  -43    2.25  2.29  2.33  2.38  2.42  2.47  2.51  2.56  2.61  2.66  2.71  2.77  2.82  2.87  2.93  2.98  3.03  3.09  3.14  3.19 

  -44    2.03  2.07  2.11  2.15  2.19  2.23  2.27  2.32  2.36  2.41  2.46  2.51  2.55  2.60  2.65  2.70  2.75  2.80  2.85  2.90 

  -45    1.82  1.85  1.89  1.93  1.97  2.01  2.05  2.09  2.13  2.18  2.22  2.26  2.31  2.35  2.40  2.44  2.49  2.53  2.58  2.62 

  -46    1.63  1.66  1.69  1.73  1.77  1.81  1.85  1.89  1.93  1.96  2.00  2.04  2.08  2.12  2.17  2.21  2.25  2.29  2.33  2.38 

  -47    1.45  1.48  1.52  1.55  1.58  1.62  1.66  1.69  1.73  1.77  1.80  1.84  1.88  1.92  1.95  1.99  2.03  2.07  2.11  2.15 

  -48    1.29  1.32  1.35  1.38  1.42  1.45  1.48  1.52  1.55  1.58  1.62  1.65  1.69  1.73  1.76  1.80  1.83  1.87  1.91  1.95 

  -49    1.15  1.17  1.20  1.23  1.26  1.29  1.32  1.35  1.39  1.42  1.45  1.48  1.52  1.55  1.59  1.62  1.65  1.69  1.72  1.76 

  

  -50    1.01  1.04  1.07  1.09  1.12  1.15  1.18  1.21  1.24  1.27  1.30  1.33  1.36  1.39  1.42  1.46  1.49  1.52  1.55  1.59 

  -51     .89   .91   .94   .97   .99  1.02  1.05  1.08  1.10  1.13  1.16  1.19  1.22  1.25  1.28  1.31  1.34  1.37  1.40  1.43 

  -52     .78   .81   .83   .85   .88   .90   .93   .96   .98  1.01  1.03  1.06  1.09  1.11  1.14  1.17  1.20  1.23  1.26  1.29 

  -53     .69   .71   .73   .75   .77   .80   .82   .84   .87   .89   .92   .94   .97   .99  1.02  1.05  1.07  1.10  1.13  1.15 

  -54     .60   .62   .64   .66   .68   .70   .72   .74   .76   .79   .81   .83   .86   .88   .91   .93   .96   .98  1.01  1.03 

  -55     .52   .53   .55   .57   .59   .61   .63   .65   .67   .69   .71   .73   .76   .78   .80   .82   .85   .87   .89   .92 

  -56     .44   .46   .47   .49   .51   .53   .55   .56   .58   .60   .62   .64   .66   .68   .70   .72   .74   .76   .79   .81 

  -57     .38   .39   .40   .42   .43   .45   .47   .48   .50   .52   .54   .55   .57   .59   .61   .63   .65   .67   .69   .71 

  -58     .32   .33   .34   .36   .37   .38   .40   .41   .43   .44   .46   .48   .49   .51   .53   .55   .56   .58   .60   .62 

  -59     .27   .28   .29   .30   .31   .32   .33   .35   .36   .38   .39   .41   .42   .44   .45   .47   .49   .50   .52   .54 

  

  -60     .22   .23   .24   .25   .26   .27   .28   .29   .31   .32   .33   .34   .36   .37   .39   .40   .42   .43   .45   .46 

  -61     .18   .19   .20   .21   .22   .23   .24   .25   .26   .27   .28   .29   .31   .32   .33   .34   .36   .37   .39   .40 

  -62     .15   .16   .16   .17   .18   .19   .20   .21   .22   .23   .24   .25   .26   .27   .28   .29   .31   .32   .33   .34 

  -63     .12   .13   .14   .14   .15   .16   .17   .18   .19   .19   .20   .21   .22   .23   .24   .25   .26   .27   .29   .30 

  -64     .10   .11   .11   .12   .13   .13   .14   .15   .16   .16   .17   .18   .19   .20   .21   .22   .23   .24   .25   .26 

  -65     .08   .09   .09   .10   .10   .11   .12   .12   .13   .14   .14   .15   .16   .17   .17   .18   .19   .20   .21   .22 

  -66     .06   .06   .07   .08   .08   .09   .09   .10   .11   .11   .12   .12   .13   .14   .15   .15   .16   .17   .18   .19 

  -67     .04   .05   .05   .06   .06   .07   .07   .08   .08   .09   .09   .10   .11   .11   .12   .13   .13   .14   .15   .16 

  -68     .03   .03   .04   .04   .04   .05   .05   .06   .06   .07   .07   .08   .08   .09   .10   .10   .11   .12   .13   .13 

  -69     .02   .02   .02   .03   .03   .03   .04   .04   .04   .05   .05   .06   .07   .07   .08   .08   .09   .10   .11   .11 

  

  -70     .01   .01   .01   .01   .02   .02   .02   .03   .03   .04   .04   .05   .05   .06   .06   .07   .07   .08   .09   .09 

  -71     .00   .00   .00   .01   .01   .01   .01   .02   .02   .03   .03   .03   .04   .04   .05   .05   .06   .06   .07   .08 

  -72    -.00  -.00   .00   .00   .00   .01   .01   .01   .01   .02   .02   .03   .03   .03   .04   .04   .05   .05   .06   .06 

  -73    -.00  -.00  -.00  -.00   .00   .00   .00   .01   .01   .01   .02   .02   .02   .03   .03   .04   .04   .04   .05   .05 

  -74    -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .01   .01   .01   .01   .02   .02   .02   .03   .03   .04   .04   .04 

  -75    -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .01   .01   .01   .01   .02   .02   .02   .03   .03   .03   .04 

  -76    -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .01   .01   .01   .01   .02   .02   .02   .02   .03   .03 

  -77    -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .02   .02   .02   .02 

  -78    -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .02   .02   .02 

  -79    -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .01   .02   .02 

  

  -80    -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .01   .02   .02 

  -81    -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .01   .01   .01   .02   .02 

  -82    -.00   .00   .00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .01   .01   .01   .01   .02   .02   .02   .02 

  -83     .00   .00   .00   .01   .01   .01   .01   .01   .01   .01   .01   .01   .02   .02   .02   .02   .02   .02   .02   .03 

  -84     .01   .01   .01   .01   .01   .01   .01   .02   .02   .02   .02   .02   .02   .02   .02   .03   .03   .03   .03   .03 

  -85     .01   .01   .02   .02   .02   .02   .02   .02   .02   .03   .03   .03   .03   .03   .03   .03   .03   .04   .04   .04 

  -86     .02   .02   .03   .03   .03   .03   .03   .03   .03   .03   .04   .04   .04   .04   .04   .04   .04   .04   .04   .05 

  -87     .04   .04   .04   .04   .04   .04   .04   .04   .04   .05   .05   .05   .05   .05   .05   .05   .05   .05   .05   .06 

  -88     .05   .05   .05   .05   .05   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .06   .07 

  -89     .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .08   .08   .08   .08   .08   .08 

  



58 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

0 

   89    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   88    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   87    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   86    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   85    0.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00 

   84     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   83     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

   82     .03   .03   .03   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .01   .01   .01 

   81     .04   .04   .04   .04   .04   .04   .04   .04   .04   .04   .03   .03   .03   .03   .03   .03   .03   .02   .02   .02 

   80     .06   .06   .06   .06   .05   .05   .05   .05   .05   .05   .05   .05   .05   .04   .04   .04   .04   .04   .03   .03 

  

   79     .08   .08   .08   .08   .07   .07   .07   .07   .07   .07   .06   .06   .06   .06   .06   .05   .05   .05   .05   .04 

   78     .11   .10   .10   .10   .10   .09   .09   .09   .09   .09   .08   .08   .08   .08   .07   .07   .07   .07   .06   .06 

   77     .13   .13   .13   .12   .12   .12   .12   .11   .11   .11   .11   .10   .10   .10   .09   .09   .09   .08   .08   .08 

   76     .16   .16   .16   .15   .15   .15   .14   .14   .14   .13   .13   .13   .12   .12   .12   .11   .11   .11   .10   .10 

   75     .20   .20   .19   .19   .18   .18   .18   .17   .17   .16   .16   .16   .15   .15   .14   .14   .14   .13   .13   .13 

   74     .24   .24   .23   .23   .22   .22   .21   .21   .20   .20   .19   .19   .18   .18   .17   .17   .17   .16   .16   .16 

   73     .28   .28   .27   .27   .26   .26   .25   .25   .24   .24   .23   .23   .22   .22   .21   .21   .20   .20   .19   .19 

   72     .34   .33   .32   .32   .31   .31   .30   .29   .29   .28   .28   .27   .27   .26   .25   .25   .24   .24   .23   .23 

   71     .40   .39   .38   .38   .37   .36   .36   .35   .34   .34   .33   .32   .32   .31   .30   .30   .29   .28   .28   .27 

   70     .47   .46   .45   .45   .44   .43   .42   .41   .40   .40   .39   .38   .37   .37   .36   .35   .34   .34   .33   .32 

  

   69     .55   .54   .54   .53   .52   .51   .50   .49   .48   .47   .46   .45   .44   .43   .42   .41   .40   .40   .39   .38 

   68     .65   .64   .63   .62   .61   .60   .58   .57   .56   .55   .54   .53   .52   .51   .50   .48   .47   .46   .45   .44 

   67     .75   .74   .73   .72   .71   .69   .68   .67   .66   .64   .63   .62   .60   .59   .58   .56   .55   .54   .53   .51 

   66     .87   .85   .84   .83   .81   .80   .79   .77   .76   .74   .73   .71   .70   .68   .67   .65   .64   .62   .61   .59 

   65     .99   .98   .96   .95   .93   .92   .90   .88   .87   .85   .83   .82   .80   .78   .77   .75   .73   .72   .70   .69 

   64    1.12  1.11  1.09  1.07  1.06  1.04  1.02  1.00   .99   .97   .95   .93   .91   .89   .87   .86   .84   .82   .80   .79 

   63    1.26  1.24  1.23  1.21  1.19  1.17  1.15  1.13  1.11  1.09  1.07  1.05  1.03  1.01   .99   .97   .95   .93   .91   .89 

   62    1.41  1.39  1.37  1.35  1.33  1.31  1.29  1.27  1.25  1.23  1.21  1.19  1.16  1.14  1.12  1.10  1.08  1.05  1.03  1.01 

   61    1.57  1.55  1.53  1.51  1.49  1.46  1.44  1.42  1.40  1.37  1.35  1.33  1.31  1.28  1.26  1.23  1.21  1.19  1.16  1.14 

   60    1.75  1.73  1.70  1.68  1.66  1.63  1.61  1.58  1.56  1.53  1.51  1.48  1.46  1.43  1.41  1.38  1.35  1.33  1.30  1.28 

  

   59    1.94  1.92  1.89  1.87  1.84  1.81  1.79  1.76  1.73  1.70  1.67  1.65  1.62  1.59  1.56  1.54  1.51  1.48  1.45  1.43 

   58    2.15  2.12  2.09  2.07  2.04  2.01  1.98  1.95  1.92  1.89  1.86  1.83  1.80  1.77  1.73  1.70  1.67  1.64  1.61  1.58 

   57    2.37  2.34  2.31  2.28  2.25  2.22  2.19  2.16  2.12  2.09  2.06  2.02  1.99  1.95  1.92  1.88  1.85  1.81  1.78  1.75 

   56    2.61  2.58  2.55  2.52  2.48  2.45  2.41  2.38  2.34  2.30  2.26  2.23  2.19  2.15  2.11  2.07  2.03  2.00  1.96  1.93 

   55    2.87  2.84  2.80  2.77  2.73  2.69  2.65  2.61  2.57  2.52  2.48  2.44  2.40  2.35  2.31  2.27  2.23  2.19  2.15  2.12 

   54    3.15  3.11  3.08  3.04  2.99  2.95  2.90  2.86  2.81  2.76  2.71  2.66  2.61  2.57  2.52  2.48  2.44  2.40  2.36  2.32 

   53    3.43  3.39  3.35  3.31  3.26  3.21  3.16  3.11  3.06  3.00  2.95  2.90  2.85  2.80  2.75  2.70  2.66  2.62  2.58  2.54 

   52    3.72  3.68  3.63  3.58  3.53  3.48  3.43  3.37  3.32  3.26  3.20  3.15  3.09  3.04  2.99  2.94  2.90  2.85  2.81  2.77 

   51    3.99  3.95  3.90  3.85  3.80  3.74  3.69  3.63  3.58  3.52  3.46  3.41  3.35  3.30  3.24  3.19  3.14  3.10  3.05  3.01 

   50    4.24  4.20  4.15  4.10  4.05  4.00  3.94  3.89  3.84  3.78  3.73  3.67  3.62  3.56  3.51  3.46  3.41  3.36  3.32  3.27 

  

   49    4.47  4.42  4.38  4.33  4.28  4.24  4.19  4.14  4.09  4.04  3.99  3.94  3.89  3.84  3.79  3.74  3.69  3.65  3.60  3.56 

   48    4.68  4.64  4.60  4.55  4.51  4.47  4.42  4.38  4.34  4.30  4.26  4.21  4.17  4.13  4.08  4.03  3.99  3.94  3.90  3.85 

   47    4.92  4.87  4.83  4.79  4.75  4.71  4.67  4.64  4.60  4.56  4.53  4.49  4.45  4.41  4.37  4.33  4.28  4.24  4.20  4.15 

   46    5.20  5.15  5.10  5.06  5.02  4.98  4.95  4.91  4.87  4.84  4.80  4.77  4.73  4.70  4.66  4.62  4.57  4.53  4.49  4.45 

   45    5.54  5.49  5.44  5.40  5.35  5.31  5.26  5.22  5.18  5.14  5.09  5.05  5.01  4.97  4.93  4.89  4.85  4.81  4.77  4.72 

   44    5.96  5.91  5.85  5.80  5.74  5.68  5.63  5.57  5.51  5.46  5.40  5.35  5.29  5.24  5.19  5.15  5.10  5.06  5.01  4.97 

   43    6.44  6.38  6.31  6.24  6.17  6.10  6.02  5.95  5.87  5.80  5.73  5.66  5.59  5.53  5.47  5.41  5.35  5.30  5.25  5.20 

   42    6.95  6.87  6.79  6.70  6.62  6.53  6.44  6.35  6.26  6.17  6.09  6.00  5.92  5.84  5.76  5.69  5.63  5.56  5.51  5.45 

   41    7.44  7.35  7.26  7.16  7.07  6.97  6.87  6.77  6.67  6.57  6.47  6.38  6.28  6.19  6.11  6.03  5.95  5.88  5.81  5.75 

   40    7.88  7.79  7.69  7.60  7.50  7.40  7.30  7.20  7.09  6.99  6.89  6.79  6.70  6.61  6.52  6.43  6.35  6.27  6.20  6.13 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

0 

   39    8.25  8.17  8.08  7.99  7.90  7.81  7.72  7.62  7.53  7.44  7.35  7.26  7.17  7.08  7.00  6.92  6.84  6.76  6.69  6.61 

   38    8.58  8.50  8.43  8.35  8.28  8.20  8.13  8.05  7.98  7.90  7.83  7.75  7.68  7.60  7.53  7.46  7.39  7.31  7.24  7.16 

   37    8.88  8.82  8.76  8.70  8.64  8.59  8.53  8.48  8.42  8.36  8.31  8.25  8.19  8.14  8.08  8.01  7.95  7.88  7.81  7.74 

   36    9.19  9.14  9.09  9.05  9.01  8.97  8.93  8.89  8.85  8.81  8.78  8.73  8.69  8.65  8.60  8.54  8.49  8.42  8.36  8.28 

   35    9.53  9.49  9.45  9.41  9.38  9.35  9.32  9.29  9.26  9.24  9.21  9.18  9.14  9.10  9.06  9.01  8.96  8.90  8.83  8.76 

   34    9.93  9.88  9.84  9.80  9.77  9.74  9.71  9.68  9.65  9.62  9.59  9.56  9.52  9.48  9.43  9.38  9.33  9.27  9.20  9.13 

   33   10.37 10.31 10.26 10.21 10.17 10.13 10.09 10.05 10.01  9.97  9.93  9.89  9.84  9.80  9.75  9.69  9.63  9.57  9.50  9.43 

   32   10.82 10.76 10.70 10.64 10.58 10.52 10.47 10.41 10.36 10.31 10.25 10.20 10.14 10.09 10.03  9.96  9.90  9.83  9.76  9.69 

   31   11.27 11.20 11.13 11.06 10.99 10.92 10.85 10.78 10.71 10.64 10.58 10.51 10.44 10.37 10.31 10.24 10.17 10.10 10.03  9.96 

   30   11.69 11.61 11.54 11.46 11.38 11.30 11.22 11.15 11.07 10.99 10.92 10.84 10.77 10.69 10.62 10.55 10.48 10.41 10.35 10.28 

  

   29   12.06 11.98 11.91 11.83 11.75 11.68 11.60 11.52 11.44 11.36 11.29 11.21 11.14 11.06 10.99 10.92 10.86 10.80 10.74 10.68 

   28   12.38 12.31 12.25 12.18 12.11 12.03 11.96 11.89 11.81 11.74 11.67 11.60 11.53 11.46 11.40 11.34 11.28 11.23 11.17 11.12 

   27   12.66 12.61 12.55 12.49 12.43 12.36 12.30 12.24 12.17 12.11 12.05 11.99 11.93 11.87 11.82 11.77 11.72 11.67 11.62 11.58 

   26   12.91 12.86 12.81 12.76 12.71 12.66 12.61 12.56 12.51 12.46 12.41 12.36 12.31 12.26 12.22 12.17 12.13 12.09 12.05 12.01 

   25   13.13 13.09 13.05 13.00 12.96 12.92 12.88 12.84 12.80 12.76 12.72 12.68 12.65 12.61 12.57 12.53 12.49 12.45 12.42 12.38 

   24   13.33 13.29 13.25 13.21 13.18 13.15 13.11 13.08 13.05 13.02 12.98 12.95 12.92 12.88 12.85 12.81 12.78 12.74 12.70 12.67 

   23   13.51 13.47 13.44 13.40 13.37 13.34 13.31 13.28 13.25 13.22 13.19 13.16 13.13 13.10 13.07 13.03 13.00 12.96 12.93 12.89 

   22   13.68 13.65 13.61 13.58 13.54 13.51 13.48 13.45 13.42 13.39 13.36 13.33 13.30 13.27 13.24 13.21 13.17 13.14 13.11 13.07 

   21   13.85 13.81 13.77 13.74 13.70 13.67 13.64 13.61 13.58 13.54 13.51 13.48 13.45 13.42 13.39 13.36 13.33 13.29 13.26 13.23 

   20   14.00 13.96 13.93 13.89 13.86 13.82 13.79 13.76 13.72 13.69 13.66 13.63 13.59 13.56 13.53 13.50 13.47 13.44 13.41 13.38 

  

   19   14.15 14.12 14.08 14.04 14.01 13.98 13.94 13.91 13.87 13.84 13.81 13.78 13.74 13.71 13.68 13.65 13.62 13.59 13.56 13.53 

   18   14.30 14.26 14.23 14.20 14.16 14.13 14.09 14.06 14.03 13.99 13.96 13.93 13.90 13.87 13.84 13.81 13.78 13.75 13.72 13.69 

   17   14.44 14.41 14.38 14.34 14.31 14.27 14.24 14.21 14.18 14.14 14.11 14.08 14.05 14.02 13.99 13.97 13.94 13.91 13.88 13.86 

   16   14.58 14.55 14.51 14.48 14.45 14.42 14.39 14.35 14.32 14.29 14.26 14.23 14.20 14.18 14.15 14.12 14.10 14.07 14.04 14.02 

   15   14.71 14.68 14.65 14.61 14.58 14.55 14.52 14.49 14.46 14.43 14.41 14.38 14.35 14.32 14.30 14.27 14.24 14.22 14.20 14.17 

   14   14.83 14.80 14.77 14.74 14.71 14.68 14.65 14.62 14.59 14.57 14.54 14.51 14.49 14.46 14.43 14.41 14.38 14.36 14.33 14.31 

   13   14.95 14.92 14.89 14.86 14.83 14.80 14.77 14.74 14.72 14.69 14.66 14.64 14.61 14.58 14.56 14.53 14.51 14.49 14.46 14.44 

   12   15.05 15.02 14.99 14.97 14.94 14.91 14.88 14.86 14.83 14.80 14.78 14.75 14.72 14.70 14.67 14.65 14.63 14.60 14.58 14.56 

   11   15.15 15.12 15.09 15.07 15.04 15.01 14.99 14.96 14.93 14.91 14.88 14.86 14.83 14.81 14.78 14.76 14.74 14.71 14.69 14.67 

   10   15.24 15.21 15.19 15.16 15.13 15.11 15.08 15.06 15.03 15.00 14.98 14.96 14.93 14.91 14.88 14.86 14.84 14.81 14.79 14.77 

  

    9   15.32 15.30 15.27 15.24 15.22 15.19 15.17 15.14 15.12 15.10 15.07 15.05 15.02 15.00 14.98 14.95 14.93 14.91 14.89 14.87 

    8   15.40 15.37 15.35 15.32 15.30 15.27 15.25 15.23 15.20 15.18 15.16 15.13 15.11 15.09 15.07 15.04 15.02 15.00 14.98 14.96 

    7   15.46 15.44 15.42 15.39 15.37 15.35 15.32 15.30 15.28 15.26 15.23 15.21 15.19 15.17 15.15 15.12 15.10 15.08 15.06 15.04 

    6   15.52 15.50 15.48 15.46 15.43 15.41 15.39 15.37 15.35 15.32 15.30 15.28 15.26 15.24 15.22 15.20 15.18 15.16 15.13 15.11 

    5   15.57 15.55 15.53 15.51 15.49 15.47 15.44 15.42 15.40 15.38 15.36 15.34 15.32 15.30 15.28 15.26 15.24 15.22 15.20 15.18 

    4   15.61 15.59 15.57 15.55 15.53 15.51 15.49 15.47 15.45 15.43 15.41 15.39 15.37 15.35 15.33 15.31 15.29 15.27 15.25 15.24 

    3   15.64 15.62 15.60 15.58 15.57 15.55 15.53 15.51 15.49 15.47 15.45 15.43 15.42 15.40 15.38 15.36 15.34 15.32 15.30 15.28 

    2   15.66 15.64 15.63 15.61 15.59 15.57 15.56 15.54 15.52 15.50 15.48 15.47 15.45 15.43 15.41 15.39 15.37 15.36 15.34 15.32 

    1   15.67 15.66 15.64 15.62 15.61 15.59 15.57 15.56 15.54 15.52 15.50 15.49 15.47 15.45 15.43 15.42 15.40 15.38 15.36 15.35 

    0   15.67 15.66 15.64 15.62 15.61 15.59 15.58 15.56 15.55 15.53 15.51 15.50 15.48 15.46 15.45 15.43 15.41 15.40 15.38 15.36 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

0 

   -1   15.66 15.64 15.63 15.62 15.60 15.59 15.57 15.56 15.54 15.53 15.51 15.50 15.48 15.47 15.45 15.43 15.42 15.40 15.38 15.37 

   -2   15.63 15.62 15.61 15.60 15.58 15.57 15.56 15.54 15.53 15.52 15.50 15.49 15.47 15.46 15.44 15.42 15.41 15.39 15.38 15.36 

   -3   15.60 15.59 15.58 15.57 15.56 15.54 15.53 15.52 15.51 15.49 15.48 15.46 15.45 15.44 15.42 15.41 15.39 15.38 15.36 15.35 

   -4   15.56 15.55 15.54 15.53 15.52 15.51 15.50 15.48 15.47 15.46 15.45 15.43 15.42 15.41 15.39 15.38 15.36 15.35 15.34 15.32 

   -5   15.50 15.49 15.48 15.48 15.47 15.46 15.45 15.44 15.43 15.41 15.40 15.39 15.38 15.37 15.35 15.34 15.33 15.31 15.30 15.29 

   -6   15.43 15.43 15.42 15.41 15.41 15.40 15.39 15.38 15.37 15.36 15.35 15.34 15.33 15.32 15.30 15.29 15.28 15.27 15.25 15.24 

   -7   15.35 15.35 15.35 15.34 15.33 15.33 15.32 15.31 15.30 15.29 15.29 15.28 15.27 15.25 15.24 15.23 15.22 15.21 15.20 15.19 

   -8   15.26 15.26 15.26 15.25 15.25 15.24 15.24 15.23 15.22 15.22 15.21 15.20 15.19 15.18 15.17 15.16 15.15 15.14 15.13 15.12 

   -9   15.15 15.15 15.15 15.15 15.15 15.14 15.14 15.13 15.13 15.12 15.12 15.11 15.10 15.09 15.09 15.08 15.07 15.06 15.05 15.04 

  

  -10   15.02 15.02 15.02 15.02 15.02 15.02 15.02 15.02 15.02 15.01 15.01 15.00 15.00 14.99 14.99 14.98 14.97 14.97 14.96 14.95 

  -11   14.87 14.87 14.88 14.88 14.88 14.88 14.89 14.89 14.89 14.89 14.88 14.88 14.88 14.88 14.87 14.87 14.86 14.86 14.85 14.84 

  -12   14.70 14.71 14.72 14.72 14.73 14.73 14.74 14.74 14.74 14.74 14.75 14.75 14.75 14.74 14.74 14.74 14.74 14.73 14.73 14.73 

  -13   14.52 14.53 14.54 14.55 14.56 14.57 14.57 14.58 14.59 14.59 14.59 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 

  -14   14.33 14.35 14.36 14.37 14.38 14.39 14.40 14.41 14.42 14.43 14.44 14.44 14.45 14.45 14.46 14.46 14.46 14.46 14.47 14.47 

  -15   14.14 14.16 14.17 14.19 14.20 14.22 14.23 14.24 14.25 14.26 14.27 14.28 14.29 14.30 14.30 14.31 14.31 14.32 14.32 14.32 

  -16   13.95 13.96 13.98 14.00 14.02 14.03 14.05 14.07 14.08 14.09 14.11 14.12 14.13 14.14 14.15 14.15 14.16 14.16 14.17 14.17 

  -17   13.74 13.76 13.78 13.80 13.82 13.84 13.86 13.88 13.89 13.91 13.92 13.94 13.95 13.96 13.97 13.98 13.99 14.00 14.00 14.01 

  -18   13.49 13.52 13.55 13.57 13.60 13.62 13.64 13.66 13.67 13.69 13.71 13.72 13.74 13.75 13.77 13.78 13.79 13.80 13.81 13.82 

  -19   13.20 13.23 13.26 13.29 13.32 13.34 13.37 13.39 13.41 13.43 13.44 13.46 13.48 13.50 13.52 13.53 13.55 13.57 13.58 13.59 

  

  -20   12.84 12.88 12.91 12.94 12.97 13.00 13.03 13.05 13.08 13.10 13.13 13.15 13.17 13.19 13.21 13.23 13.25 13.27 13.29 13.31 

  -21   12.40 12.44 12.48 12.51 12.55 12.58 12.61 12.64 12.67 12.70 12.73 12.76 12.79 12.81 12.84 12.86 12.89 12.92 12.94 12.98 

  -22   11.91 11.95 11.99 12.03 12.07 12.10 12.14 12.17 12.21 12.24 12.28 12.31 12.35 12.38 12.41 12.45 12.48 12.52 12.56 12.61 

  -23   11.38 11.42 11.46 11.51 11.55 11.59 11.63 11.67 11.71 11.76 11.80 11.84 11.88 11.93 11.97 12.02 12.06 12.11 12.16 12.22 

  -24   10.83 10.88 10.93 10.98 11.02 11.07 11.12 11.17 11.22 11.27 11.32 11.38 11.43 11.48 11.54 11.59 11.65 11.70 11.76 11.82 

  -25   10.30 10.35 10.40 10.46 10.52 10.58 10.64 10.70 10.76 10.82 10.89 10.95 11.01 11.08 11.14 11.20 11.26 11.32 11.37 11.43 

  -26    9.80  9.86  9.92  9.99 10.06 10.13 10.21 10.28 10.36 10.44 10.52 10.59 10.66 10.73 10.80 10.86 10.91 10.97 11.01 11.06 

  -27    9.32  9.40  9.48  9.56  9.65  9.74  9.83  9.92 10.01 10.10 10.19 10.27 10.35 10.42 10.49 10.54 10.59 10.63 10.67 10.70 

  -28    8.86  8.95  9.05  9.15  9.26  9.36  9.47  9.57  9.67  9.77  9.86  9.95 10.03 10.11 10.17 10.22 10.27 10.30 10.32 10.34 

  -29    8.40  8.51  8.62  8.74  8.86  8.97  9.09  9.20  9.31  9.41  9.51  9.60  9.68  9.75  9.82  9.87  9.90  9.93  9.94  9.95 

  

  -30    7.94  8.06  8.17  8.29  8.42  8.54  8.65  8.77  8.88  8.99  9.08  9.18  9.26  9.33  9.39  9.44  9.48  9.50  9.51  9.51 

  -31    7.47  7.58  7.69  7.80  7.92  8.03  8.15  8.26  8.37  8.47  8.57  8.66  8.74  8.81  8.87  8.92  8.96  8.99  9.01  9.02 

  -32    6.99  7.08  7.18  7.28  7.38  7.49  7.59  7.69  7.79  7.89  7.98  8.06  8.15  8.22  8.29  8.34  8.39  8.43  8.46  8.49 

  -33    6.53  6.60  6.68  6.76  6.85  6.93  7.02  7.11  7.20  7.28  7.37  7.45  7.53  7.60  7.67  7.74  7.80  7.85  7.90  7.95 

  -34    6.08  6.14  6.21  6.27  6.34  6.41  6.48  6.56  6.63  6.70  6.78  6.85  6.93  7.00  7.07  7.14  7.21  7.28  7.34  7.41 

  -35    5.68  5.73  5.78  5.84  5.89  5.95  6.01  6.07  6.13  6.19  6.26  6.32  6.39  6.46  6.53  6.60  6.67  6.75  6.82  6.90 

  -36    5.32  5.37  5.42  5.47  5.52  5.57  5.62  5.67  5.72  5.77  5.83  5.88  5.94  6.00  6.07  6.14  6.21  6.28  6.36  6.44 

  -37    5.00  5.05  5.10  5.14  5.19  5.23  5.28  5.33  5.37  5.42  5.47  5.52  5.57  5.63  5.68  5.74  5.81  5.88  5.95  6.03 

  -38    4.70  4.75  4.80  4.84  4.89  4.93  4.98  5.02  5.07  5.11  5.16  5.20  5.25  5.30  5.35  5.40  5.46  5.52  5.59  5.65 

  -39    4.42  4.47  4.51  4.56  4.61  4.65  4.69  4.74  4.78  4.83  4.87  4.91  4.96  5.00  5.05  5.10  5.15  5.20  5.26  5.31 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 
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0 

  -40    4.13  4.18  4.23  4.27  4.32  4.37  4.41  4.46  4.50  4.54  4.59  4.63  4.68  4.72  4.76  4.81  4.86  4.90  4.95  5.00 

  -41    3.83  3.88  3.93  3.98  4.03  4.07  4.12  4.16  4.21  4.25  4.30  4.34  4.39  4.43  4.48  4.52  4.57  4.62  4.66  4.71 

  -42    3.53  3.58  3.63  3.68  3.72  3.77  3.81  3.86  3.91  3.95  4.00  4.05  4.09  4.14  4.19  4.24  4.29  4.33  4.38  4.43 

  -43    3.23  3.28  3.33  3.37  3.42  3.47  3.51  3.56  3.61  3.65  3.70  3.75  3.80  3.85  3.90  3.95  4.01  4.06  4.11  4.16 

  -44    2.94  2.99  3.03  3.08  3.13  3.17  3.22  3.27  3.31  3.36  3.41  3.46  3.51  3.57  3.62  3.67  3.73  3.78  3.84  3.90 

  -45    2.67  2.72  2.76  2.81  2.85  2.90  2.94  2.99  3.04  3.09  3.14  3.19  3.24  3.29  3.34  3.40  3.46  3.52  3.57  3.64 

  -46    2.42  2.46  2.51  2.55  2.60  2.64  2.69  2.73  2.78  2.83  2.88  2.92  2.97  3.03  3.08  3.13  3.19  3.25  3.31  3.37 

  -47    2.19  2.23  2.27  2.32  2.36  2.40  2.45  2.49  2.54  2.58  2.63  2.68  2.73  2.78  2.83  2.88  2.93  2.99  3.05  3.11 

  -48    1.98  2.02  2.06  2.10  2.14  2.18  2.22  2.26  2.31  2.35  2.40  2.44  2.49  2.54  2.58  2.63  2.68  2.74  2.79  2.85 

  -49    1.79  1.83  1.86  1.90  1.94  1.98  2.02  2.06  2.10  2.14  2.18  2.22  2.27  2.31  2.36  2.40  2.45  2.50  2.55  2.61 

  

  -50    1.62  1.65  1.69  1.72  1.76  1.79  1.83  1.86  1.90  1.94  1.98  2.02  2.06  2.10  2.15  2.19  2.24  2.28  2.33  2.38 

  -51    1.46  1.49  1.53  1.56  1.59  1.62  1.65  1.69  1.72  1.76  1.79  1.83  1.87  1.91  1.95  1.99  2.04  2.08  2.13  2.18 

  -52    1.32  1.35  1.38  1.41  1.44  1.47  1.50  1.53  1.56  1.59  1.63  1.66  1.70  1.73  1.77  1.81  1.85  1.90  1.94  1.98 

  -53    1.18  1.21  1.24  1.26  1.29  1.32  1.35  1.38  1.41  1.44  1.47  1.51  1.54  1.58  1.61  1.65  1.68  1.72  1.76  1.80 

  -54    1.06  1.08  1.11  1.13  1.16  1.19  1.22  1.24  1.27  1.30  1.33  1.36  1.40  1.43  1.46  1.49  1.53  1.56  1.60  1.64 

  -55     .94   .96   .99  1.01  1.04  1.06  1.09  1.12  1.14  1.17  1.20  1.23  1.26  1.29  1.32  1.35  1.38  1.42  1.45  1.49 

  -56     .83   .85   .88   .90   .92   .95   .97  1.00  1.02  1.05  1.07  1.10  1.13  1.15  1.18  1.22  1.25  1.28  1.31  1.34 

  -57     .73   .75   .77   .79   .82   .84   .86   .88   .91   .93   .95   .98  1.01  1.03  1.06  1.09  1.12  1.15  1.18  1.21 

  -58     .64   .66   .68   .70   .72   .74   .76   .78   .80   .82   .85   .87   .89   .92   .95   .97  1.00  1.03  1.06  1.09 

  -59     .55   .57   .59   .61   .63   .64   .66   .68   .70   .73   .75   .77   .79   .82   .84   .87   .89   .92   .95   .98 

  

  -60     .48   .50   .51   .53   .55   .56   .58   .60   .62   .64   .66   .68   .70   .72   .75   .77   .79   .82   .85   .87 

  -61     .42   .43   .45   .46   .48   .49   .51   .53   .54   .56   .58   .60   .62   .64   .66   .69   .71   .73   .76   .78 

  -62     .36   .37   .39   .40   .42   .43   .45   .46   .48   .50   .51   .53   .55   .57   .59   .61   .63   .65   .68   .70 

  -63     .31   .32   .34   .35   .36   .38   .39   .41   .42   .44   .45   .47   .49   .51   .53   .54   .56   .58   .60   .62 

  -64     .27   .28   .29   .30   .32   .33   .34   .36   .37   .39   .40   .42   .43   .45   .47   .48   .50   .52   .54   .56 

  -65     .23   .24   .25   .26   .28   .29   .30   .31   .33   .34   .35   .37   .38   .40   .41   .43   .45   .46   .48   .50 

  -66     .20   .21   .22   .23   .24   .25   .26   .27   .28   .30   .31   .32   .34   .35   .36   .38   .40   .41   .43   .44 

  -67     .17   .18   .19   .20   .21   .22   .23   .24   .25   .26   .27   .28   .29   .31   .32   .33   .35   .36   .37   .39 

  -68     .14   .15   .16   .17   .18   .19   .20   .20   .22   .23   .24   .25   .26   .27   .28   .29   .30   .32   .33   .34 

  -69     .12   .13   .13   .14   .15   .16   .17   .18   .19   .20   .20   .21   .22   .23   .24   .25   .26   .27   .29   .30 

  

  -70     .10   .11   .11   .12   .13   .14   .14   .15   .16   .17   .18   .18   .19   .20   .21   .22   .23   .24   .25   .26 

  -71     .08   .09   .10   .10   .11   .12   .12   .13   .14   .14   .15   .16   .17   .17   .18   .19   .20   .21   .22   .23 

  -72     .07   .08   .08   .09   .09   .10   .10   .11   .12   .12   .13   .14   .14   .15   .16   .17   .17   .18   .19   .20 

  -73     .06   .06   .07   .07   .08   .08   .09   .09   .10   .10   .11   .12   .12   .13   .14   .14   .15   .16   .17   .17 

  -74     .05   .05   .06   .06   .07   .07   .07   .08   .08   .09   .10   .10   .11   .11   .12   .13   .13   .14   .15   .15 

  -75     .04   .04   .05   .05   .06   .06   .06   .07   .07   .08   .08   .09   .09   .10   .10   .11   .12   .12   .13   .14 

  -76     .03   .04   .04   .04   .05   .05   .06   .06   .06   .07   .07   .08   .08   .09   .09   .10   .10   .11   .12   .12 

  -77     .03   .03   .03   .04   .04   .04   .05   .05   .06   .06   .06   .07   .07   .08   .08   .09   .09   .10   .10   .11 

  -78     .02   .03   .03   .03   .04   .04   .04   .05   .05   .05   .06   .06   .07   .07   .07   .08   .08   .09   .09   .10 

  -79     .02   .02   .03   .03   .03   .04   .04   .04   .05   .05   .05   .06   .06   .07   .07   .07   .08   .08   .09   .09 

  

  -80     .02   .02   .03   .03   .03   .03   .04   .04   .04   .05   .05   .05   .06   .06   .07   .07   .07   .08   .08   .09 

  -81     .02   .02   .03   .03   .03   .03   .04   .04   .04   .05   .05   .05   .06   .06   .06   .07   .07   .07   .08   .08 

  -82     .02   .03   .03   .03   .03   .04   .04   .04   .05   .05   .05   .05   .06   .06   .06   .07   .07   .07   .08   .08 

  -83     .03   .03   .03   .03   .04   .04   .04   .05   .05   .05   .05   .06   .06   .06   .06   .07   .07   .07   .07   .08 

  -84     .03   .04   .04   .04   .04   .04   .05   .05   .05   .05   .06   .06   .06   .06   .07   .07   .07   .07   .07   .08 

  -85     .04   .04   .04   .05   .05   .05   .05   .05   .06   .06   .06   .06   .06   .07   .07   .07   .07   .07   .07   .08 

  -86     .05   .05   .05   .05   .05   .06   .06   .06   .06   .06   .06   .07   .07   .07   .07   .07   .07   .07   .08   .08 

  -87     .06   .06   .06   .06   .06   .06   .06   .06   .07   .07   .07   .07   .07   .07   .07   .07   .08   .08   .08   .08 

  -88     .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07   .08   .08   .08   .08   .08   .08   .08   .08 

  -89     .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08 

  



62 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

0 

   89     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   88    -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   87    -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   86    -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   85    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   84     .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   83     .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00 

   82     .01   .01   .01   .00   .00  -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01 

   81     .02   .01   .01   .01   .01   .00   .00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01 

   80     .03   .02   .02   .02   .01   .01   .01   .01   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  

   79     .04   .04   .03   .03   .03   .02   .02   .02   .01   .01   .01   .01   .01   .01   .01   .00   .00   .00   .00   .00 

   78     .06   .05   .05   .05   .04   .04   .04   .03   .03   .03   .03   .02   .02   .02   .02   .02   .02   .01   .01   .01 

   77     .08   .07   .07   .07   .06   .06   .06   .05   .05   .05   .04   .04   .04   .04   .03   .03   .03   .03   .03   .02 

   76     .10   .09   .09   .09   .09   .08   .08   .08   .07   .07   .07   .06   .06   .06   .05   .05   .05   .04   .04   .04 

   75     .12   .12   .12   .11   .11   .11   .10   .10   .10   .09   .09   .09   .08   .08   .07   .07   .07   .06   .06   .05 

   74     .15   .15   .14   .14   .14   .13   .13   .13   .12   .12   .11   .11   .11   .10   .10   .09   .09   .08   .08   .07 

   73     .18   .18   .18   .17   .17   .16   .16   .16   .15   .15   .14   .14   .13   .13   .12   .11   .11   .10   .10   .09 

   72     .22   .22   .21   .21   .20   .20   .19   .19   .18   .18   .17   .16   .16   .15   .15   .14   .13   .13   .12   .12 

   71     .26   .26   .25   .25   .24   .23   .23   .22   .22   .21   .20   .20   .19   .18   .17   .17   .16   .15   .15   .14 

   70     .31   .31   .30   .29   .28   .28   .27   .26   .26   .25   .24   .23   .22   .22   .21   .20   .19   .19   .18   .17 

  

   69     .37   .36   .35   .34   .33   .33   .32   .31   .30   .29   .28   .27   .27   .26   .25   .24   .23   .22   .21   .20 

   68     .43   .42   .41   .40   .39   .38   .37   .36   .35   .34   .33   .32   .31   .30   .29   .28   .27   .26   .25   .24 

   67     .50   .49   .48   .47   .46   .44   .43   .42   .41   .40   .39   .37   .36   .35   .34   .33   .32   .30   .29   .28 

   66     .58   .57   .55   .54   .53   .52   .50   .49   .48   .46   .45   .44   .42   .41   .39   .38   .37   .36   .34   .33 

   65     .67   .65   .64   .62   .61   .59   .58   .56   .55   .53   .52   .51   .49   .48   .46   .45   .43   .42   .40   .39 

   64     .77   .75   .73   .72   .70   .68   .66   .65   .63   .62   .60   .58   .57   .55   .54   .52   .50   .49   .47   .46 

   63     .88   .86   .84   .82   .80   .78   .76   .74   .72   .71   .69   .67   .65   .64   .62   .60   .58   .57   .55   .53 

   62     .99   .97   .95   .93   .91   .89   .87   .85   .83   .81   .79   .77   .75   .73   .71   .69   .67   .65   .64   .62 

   61    1.12  1.09  1.07  1.05  1.03  1.00   .98   .96   .94   .92   .89   .87   .85   .83   .81   .79   .77   .75   .73   .71 

   60    1.25  1.23  1.20  1.18  1.15  1.13  1.11  1.08  1.06  1.03  1.01   .99   .96   .94   .92   .90   .87   .85   .83   .81 

  

   59    1.40  1.37  1.35  1.32  1.29  1.26  1.24  1.21  1.19  1.16  1.14  1.11  1.09  1.06  1.04  1.01   .99   .96   .94   .91 

   58    1.55  1.52  1.50  1.47  1.44  1.41  1.38  1.35  1.33  1.30  1.27  1.24  1.22  1.19  1.16  1.13  1.11  1.08  1.05  1.02 

   57    1.72  1.69  1.66  1.63  1.60  1.57  1.54  1.51  1.48  1.45  1.42  1.39  1.36  1.33  1.30  1.26  1.23  1.20  1.18  1.15 

   56    1.89  1.86  1.83  1.80  1.77  1.73  1.70  1.67  1.64  1.61  1.57  1.54  1.51  1.47  1.44  1.41  1.37  1.34  1.31  1.28 

   55    2.08  2.05  2.01  1.98  1.94  1.91  1.88  1.84  1.81  1.77  1.74  1.70  1.67  1.63  1.60  1.56  1.52  1.49  1.45  1.42 

   54    2.28  2.25  2.21  2.17  2.13  2.10  2.06  2.03  1.99  1.95  1.92  1.88  1.84  1.81  1.77  1.73  1.69  1.65  1.61  1.57 

   53    2.50  2.46  2.42  2.38  2.34  2.30  2.26  2.23  2.19  2.15  2.11  2.07  2.03  1.99  1.95  1.91  1.86  1.82  1.78  1.74 

   52    2.72  2.68  2.64  2.60  2.56  2.52  2.48  2.44  2.40  2.36  2.32  2.27  2.23  2.19  2.14  2.10  2.06  2.01  1.97  1.92 

   51    2.97  2.92  2.88  2.84  2.80  2.76  2.72  2.67  2.63  2.59  2.54  2.50  2.45  2.40  2.36  2.31  2.26  2.22  2.17  2.12 

   50    3.23  3.18  3.14  3.10  3.06  3.01  2.97  2.93  2.88  2.84  2.79  2.74  2.69  2.64  2.59  2.54  2.49  2.44  2.38  2.33 

  

   49    3.51  3.47  3.42  3.38  3.33  3.29  3.25  3.20  3.15  3.11  3.06  3.01  2.96  2.90  2.85  2.79  2.73  2.67  2.61  2.55 

   48    3.81  3.76  3.72  3.68  3.63  3.58  3.54  3.49  3.44  3.39  3.34  3.29  3.23  3.17  3.11  3.05  2.99  2.92  2.86  2.79 

   47    4.11  4.07  4.02  3.98  3.93  3.89  3.84  3.79  3.74  3.68  3.63  3.57  3.51  3.45  3.38  3.31  3.25  3.18  3.11  3.04 

   46    4.41  4.36  4.32  4.27  4.23  4.18  4.13  4.08  4.02  3.97  3.91  3.85  3.78  3.72  3.65  3.58  3.51  3.44  3.37  3.30 

   45    4.68  4.64  4.59  4.54  4.50  4.45  4.40  4.34  4.29  4.23  4.17  4.11  4.04  3.98  3.91  3.84  3.77  3.70  3.63  3.56 

   44    4.92  4.88  4.83  4.78  4.73  4.68  4.63  4.58  4.53  4.47  4.41  4.35  4.29  4.22  4.16  4.09  4.03  3.96  3.90  3.83 

   43    5.15  5.10  5.05  5.01  4.96  4.91  4.86  4.81  4.75  4.70  4.64  4.58  4.53  4.47  4.41  4.35  4.29  4.23  4.17  4.11 

   42    5.40  5.34  5.29  5.24  5.19  5.15  5.10  5.05  5.00  4.94  4.89  4.83  4.78  4.72  4.67  4.61  4.56  4.50  4.45  4.39 

   41    5.69  5.63  5.58  5.52  5.47  5.42  5.37  5.32  5.27  5.22  5.17  5.11  5.06  5.01  4.96  4.90  4.85  4.80  4.74  4.69 

   40    6.06  6.00  5.94  5.88  5.82  5.77  5.71  5.66  5.61  5.55  5.50  5.45  5.39  5.34  5.28  5.23  5.17  5.11  5.05  5.00 

  

  



63 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

0 

   39    6.54  6.47  6.40  6.33  6.27  6.20  6.14  6.08  6.02  5.96  5.90  5.84  5.78  5.71  5.65  5.58  5.52  5.45  5.38  5.31 

   38    7.09  7.01  6.94  6.86  6.79  6.71  6.64  6.56  6.49  6.42  6.35  6.27  6.20  6.12  6.04  5.96  5.89  5.80  5.72  5.64 

   37    7.66  7.58  7.50  7.42  7.34  7.25  7.16  7.08  6.99  6.90  6.82  6.73  6.64  6.55  6.46  6.37  6.27  6.18  6.09  6.00 

   36    8.21  8.13  8.04  7.96  7.87  7.78  7.68  7.59  7.49  7.39  7.29  7.19  7.09  6.99  6.89  6.78  6.68  6.58  6.48  6.38 

   35    8.68  8.60  8.52  8.43  8.34  8.24  8.15  8.05  7.95  7.84  7.74  7.63  7.53  7.42  7.32  7.21  7.11  7.00  6.90  6.80 

   34    9.05  8.98  8.89  8.81  8.72  8.63  8.53  8.44  8.34  8.25  8.15  8.05  7.95  7.85  7.75  7.65  7.56  7.46  7.36  7.26 

   33    9.35  9.27  9.20  9.11  9.03  8.95  8.86  8.78  8.70  8.61  8.53  8.45  8.37  8.28  8.20  8.11  8.03  7.94  7.85  7.77 

   32    9.62  9.54  9.47  9.39  9.32  9.25  9.17  9.10  9.03  8.97  8.90  8.84  8.78  8.71  8.65  8.58  8.51  8.44  8.37  8.30 

   31    9.89  9.82  9.76  9.69  9.62  9.56  9.50  9.44  9.39  9.34  9.29  9.24  9.19  9.15  9.10  9.05  9.00  8.94  8.89  8.83 

   30   10.22 10.16 10.10 10.04  9.99  9.93  9.88  9.83  9.79  9.74  9.70  9.66  9.62  9.59  9.55  9.51  9.48  9.44  9.39  9.35 

  

   29   10.62 10.57 10.52 10.47 10.42 10.37 10.32 10.28 10.24 10.20 10.16 10.12 10.08 10.05 10.02  9.98  9.95  9.92  9.88  9.84 

   28   11.07 11.02 10.98 10.93 10.89 10.84 10.80 10.76 10.72 10.67 10.63 10.59 10.56 10.52 10.49 10.46 10.42 10.39 10.35 10.31 

   27   11.53 11.49 11.44 11.40 11.36 11.32 11.27 11.23 11.19 11.15 11.11 11.07 11.03 10.99 10.95 10.91 10.87 10.83 10.79 10.75 

   26   11.97 11.93 11.88 11.84 11.80 11.76 11.72 11.68 11.64 11.59 11.55 11.51 11.47 11.43 11.38 11.34 11.29 11.25 11.20 11.15 

   25   12.34 12.30 12.26 12.22 12.18 12.14 12.11 12.06 12.02 11.98 11.94 11.90 11.85 11.81 11.76 11.72 11.67 11.62 11.57 11.52 

   24   12.63 12.59 12.56 12.52 12.48 12.45 12.41 12.37 12.33 12.29 12.25 12.21 12.17 12.12 12.08 12.03 11.98 11.94 11.89 11.83 

   23   12.86 12.82 12.79 12.75 12.72 12.68 12.65 12.61 12.57 12.54 12.50 12.46 12.42 12.38 12.33 12.29 12.24 12.20 12.15 12.10 

   22   13.04 13.01 12.97 12.94 12.91 12.87 12.84 12.80 12.77 12.73 12.70 12.66 12.63 12.59 12.55 12.51 12.46 12.42 12.38 12.33 

   21   13.20 13.17 13.13 13.10 13.07 13.04 13.00 12.97 12.94 12.91 12.87 12.84 12.81 12.77 12.74 12.70 12.66 12.62 12.58 12.54 

   20   13.35 13.32 13.29 13.26 13.22 13.19 13.16 13.13 13.10 13.07 13.04 13.01 12.98 12.94 12.91 12.88 12.85 12.81 12.78 12.74 

  

   19   13.50 13.47 13.45 13.42 13.39 13.36 13.33 13.30 13.27 13.24 13.21 13.18 13.15 13.12 13.09 13.06 13.03 13.00 12.97 12.94 

   18   13.67 13.64 13.61 13.59 13.56 13.53 13.50 13.48 13.45 13.42 13.39 13.36 13.33 13.31 13.28 13.25 13.22 13.19 13.16 13.13 

   17   13.83 13.81 13.78 13.75 13.73 13.70 13.68 13.65 13.62 13.60 13.57 13.54 13.52 13.49 13.46 13.43 13.41 13.38 13.35 13.32 

   16   13.99 13.97 13.94 13.92 13.90 13.87 13.85 13.82 13.80 13.77 13.75 13.72 13.69 13.67 13.64 13.61 13.58 13.56 13.53 13.50 

   15   14.15 14.12 14.10 14.08 14.05 14.03 14.01 13.98 13.96 13.93 13.91 13.88 13.86 13.83 13.81 13.78 13.75 13.72 13.70 13.67 

   14   14.29 14.27 14.24 14.22 14.20 14.18 14.15 14.13 14.11 14.08 14.06 14.04 14.01 13.99 13.96 13.93 13.91 13.88 13.85 13.82 

   13   14.42 14.40 14.37 14.35 14.33 14.31 14.29 14.26 14.24 14.22 14.20 14.17 14.15 14.12 14.10 14.07 14.05 14.02 14.00 13.97 

   12   14.54 14.51 14.49 14.47 14.45 14.43 14.41 14.39 14.36 14.34 14.32 14.30 14.27 14.25 14.23 14.20 14.18 14.15 14.13 14.10 

   11   14.65 14.63 14.60 14.58 14.56 14.54 14.52 14.50 14.48 14.46 14.43 14.41 14.39 14.37 14.35 14.32 14.30 14.28 14.25 14.23 

   10   14.75 14.73 14.71 14.69 14.66 14.64 14.62 14.60 14.58 14.56 14.54 14.52 14.50 14.48 14.45 14.43 14.41 14.39 14.36 14.34 

  

    9   14.85 14.82 14.80 14.78 14.76 14.74 14.72 14.70 14.68 14.66 14.64 14.62 14.60 14.58 14.56 14.53 14.51 14.49 14.47 14.45 

    8   14.94 14.92 14.89 14.87 14.85 14.83 14.81 14.79 14.77 14.75 14.73 14.71 14.69 14.67 14.65 14.63 14.61 14.59 14.56 14.54 

    7   15.02 15.00 14.98 14.96 14.94 14.92 14.90 14.88 14.86 14.84 14.82 14.80 14.77 14.75 14.73 14.71 14.69 14.67 14.65 14.63 

    6   15.09 15.07 15.05 15.03 15.01 14.99 14.97 14.95 14.93 14.91 14.89 14.87 14.85 14.83 14.81 14.79 14.77 14.75 14.73 14.71 

    5   15.16 15.14 15.12 15.10 15.08 15.06 15.04 15.02 15.00 14.98 14.96 14.94 14.92 14.90 14.88 14.86 14.84 14.82 14.80 14.77 

    4   15.22 15.20 15.18 15.16 15.14 15.12 15.10 15.08 15.06 15.04 15.02 15.00 14.98 14.96 14.94 14.92 14.90 14.88 14.86 14.83 

    3   15.26 15.24 15.22 15.20 15.19 15.17 15.15 15.13 15.11 15.09 15.07 15.05 15.03 15.01 14.99 14.97 14.95 14.93 14.91 14.89 

    2   15.30 15.28 15.26 15.24 15.22 15.20 15.19 15.17 15.15 15.13 15.11 15.09 15.07 15.05 15.03 15.01 14.99 14.97 14.95 14.93 

    1   15.33 15.31 15.29 15.27 15.25 15.23 15.22 15.20 15.18 15.16 15.14 15.12 15.10 15.08 15.06 15.04 15.02 15.00 14.98 14.96 

    0   15.34 15.33 15.31 15.29 15.27 15.25 15.23 15.22 15.20 15.18 15.16 15.14 15.12 15.10 15.08 15.06 15.04 15.02 15.00 14.98 

  

  



64 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

0 

   -1   15.35 15.33 15.31 15.30 15.28 15.26 15.24 15.23 15.21 15.19 15.17 15.15 15.13 15.12 15.10 15.08 15.06 15.04 15.02 15.00 

   -2   15.34 15.33 15.31 15.29 15.28 15.26 15.24 15.23 15.21 15.19 15.17 15.15 15.14 15.12 15.10 15.08 15.06 15.04 15.03 15.01 

   -3   15.33 15.31 15.30 15.28 15.26 15.25 15.23 15.21 15.20 15.18 15.16 15.15 15.13 15.11 15.10 15.08 15.06 15.04 15.02 15.01 

   -4   15.31 15.29 15.27 15.26 15.24 15.23 15.21 15.20 15.18 15.16 15.15 15.13 15.11 15.10 15.08 15.06 15.05 15.03 15.01 14.99 

   -5   15.27 15.26 15.24 15.23 15.21 15.20 15.18 15.17 15.15 15.14 15.12 15.10 15.09 15.07 15.06 15.04 15.02 15.01 14.99 14.97 

   -6   15.23 15.21 15.20 15.19 15.17 15.16 15.14 15.13 15.11 15.10 15.08 15.07 15.05 15.04 15.02 15.01 14.99 14.98 14.96 14.95 

   -7   15.17 15.16 15.15 15.13 15.12 15.11 15.09 15.08 15.07 15.05 15.04 15.02 15.01 15.00 14.98 14.97 14.95 14.94 14.92 14.91 

   -8   15.11 15.10 15.08 15.07 15.06 15.05 15.03 15.02 15.01 15.00 14.98 14.97 14.96 14.94 14.93 14.92 14.90 14.89 14.87 14.86 

   -9   15.03 15.02 15.01 15.00 14.99 14.98 14.96 14.95 14.94 14.93 14.92 14.90 14.89 14.88 14.87 14.86 14.84 14.83 14.82 14.80 

  

  -10   14.94 14.93 14.92 14.91 14.90 14.89 14.88 14.87 14.86 14.85 14.84 14.83 14.82 14.81 14.80 14.78 14.77 14.76 14.75 14.74 

  -11   14.84 14.83 14.82 14.81 14.81 14.80 14.79 14.78 14.77 14.76 14.75 14.74 14.73 14.72 14.71 14.70 14.69 14.68 14.67 14.66 

  -12   14.72 14.72 14.71 14.71 14.70 14.69 14.69 14.68 14.67 14.66 14.65 14.65 14.64 14.63 14.62 14.61 14.61 14.60 14.59 14.58 

  -13   14.60 14.59 14.59 14.59 14.58 14.58 14.57 14.56 14.56 14.55 14.55 14.54 14.53 14.53 14.52 14.51 14.51 14.50 14.49 14.49 

  -14   14.46 14.46 14.46 14.46 14.45 14.45 14.45 14.44 14.44 14.43 14.43 14.42 14.42 14.41 14.41 14.40 14.40 14.39 14.39 14.38 

  -15   14.32 14.32 14.32 14.32 14.32 14.32 14.31 14.31 14.31 14.30 14.30 14.30 14.29 14.29 14.29 14.28 14.28 14.27 14.27 14.26 

  -16   14.17 14.17 14.17 14.17 14.17 14.17 14.17 14.17 14.17 14.16 14.16 14.16 14.16 14.16 14.15 14.15 14.15 14.14 14.14 14.14 

  -17   14.01 14.01 14.01 14.01 14.01 14.01 14.01 14.01 14.01 14.01 14.01 14.02 14.02 14.02 14.01 14.01 14.01 14.01 14.00 14.00 

  -18   13.82 13.83 13.83 13.83 13.84 13.84 13.84 13.84 13.84 13.85 13.85 13.86 13.86 13.87 13.87 13.87 13.86 13.86 13.86 13.86 

  -19   13.60 13.61 13.62 13.63 13.63 13.64 13.65 13.65 13.66 13.67 13.68 13.69 13.70 13.70 13.71 13.71 13.71 13.71 13.71 13.71 

  

  -20   13.33 13.35 13.37 13.38 13.40 13.42 13.43 13.45 13.46 13.48 13.49 13.50 13.51 13.52 13.53 13.54 13.54 13.55 13.56 13.56 

  -21   13.01 13.04 13.07 13.10 13.13 13.16 13.19 13.22 13.24 13.26 13.28 13.30 13.31 13.33 13.34 13.36 13.37 13.39 13.40 13.41 

  -22   12.65 12.69 12.74 12.78 12.83 12.87 12.91 12.95 12.98 13.01 13.04 13.07 13.09 13.12 13.14 13.16 13.19 13.21 13.23 13.25 

  -23   12.27 12.32 12.38 12.43 12.48 12.53 12.58 12.63 12.68 12.72 12.76 12.80 12.83 12.87 12.90 12.93 12.96 12.99 13.02 13.05 

  -24   11.88 11.93 11.99 12.05 12.10 12.16 12.21 12.27 12.32 12.37 12.42 12.46 12.51 12.55 12.60 12.64 12.68 12.71 12.75 12.79 

  -25   11.48 11.54 11.59 11.64 11.69 11.74 11.80 11.85 11.90 11.95 12.00 12.05 12.10 12.16 12.21 12.26 12.31 12.36 12.41 12.45 

  -26   11.10 11.14 11.18 11.22 11.26 11.30 11.33 11.37 11.42 11.46 11.51 11.56 11.61 11.66 11.72 11.78 11.83 11.89 11.95 12.01 

  -27   10.73 10.75 10.77 10.79 10.81 10.83 10.85 10.87 10.90 10.93 10.96 11.01 11.05 11.10 11.16 11.22 11.28 11.34 11.41 11.47 

  -28   10.35 10.35 10.35 10.35 10.35 10.35 10.35 10.36 10.37 10.39 10.41 10.44 10.48 10.53 10.58 10.64 10.70 10.77 10.84 10.91 

  -29    9.94  9.94  9.93  9.91  9.90  9.88  9.87  9.86  9.86  9.87  9.89  9.91  9.95  9.99 10.04 10.09 10.16 10.23 10.30 10.38 

  

  -30    9.51  9.50  9.49  9.47  9.46  9.44  9.43  9.42  9.41  9.42  9.43  9.45  9.49  9.53  9.58  9.64  9.70  9.78  9.86  9.94 

  -31    9.03  9.03  9.03  9.03  9.02  9.02  9.02  9.02  9.03  9.04  9.07  9.10  9.14  9.19  9.25  9.32  9.39  9.47  9.55  9.64 

  -32    8.52  8.54  8.56  8.57  8.59  8.61  8.63  8.66  8.69  8.72  8.77  8.82  8.88  8.94  9.02  9.09  9.18  9.26  9.35  9.44 

  -33    7.99  8.03  8.08  8.12  8.16  8.21  8.26  8.31  8.37  8.43  8.50  8.57  8.65  8.73  8.82  8.91  9.00  9.09  9.18  9.27 

  -34    7.47  7.53  7.60  7.67  7.74  7.81  7.88  7.96  8.04  8.12  8.21  8.30  8.40  8.50  8.59  8.69  8.79  8.89  8.98  9.07 

  -35    6.98  7.06  7.14  7.22  7.31  7.40  7.49  7.58  7.67  7.77  7.87  7.97  8.07  8.18  8.28  8.38  8.48  8.58  8.67  8.76 

  -36    6.52  6.61  6.70  6.79  6.88  6.97  7.07  7.16  7.26  7.35  7.45  7.55  7.64  7.74  7.84  7.94  8.04  8.13  8.22  8.31 

  -37    6.11  6.19  6.28  6.36  6.45  6.54  6.63  6.71  6.80  6.89  6.97  7.06  7.15  7.23  7.32  7.41  7.50  7.59  7.68  7.77 

  -38    5.73  5.80  5.87  5.95  6.03  6.10  6.18  6.26  6.33  6.40  6.48  6.55  6.62  6.70  6.78  6.86  6.94  7.02  7.10  7.18 

  -39    5.37  5.43  5.50  5.56  5.62  5.69  5.75  5.81  5.87  5.94  6.00  6.06  6.12  6.18  6.25  6.32  6.39  6.46  6.53  6.61 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

0 

  -40    5.05  5.10  5.15  5.20  5.25  5.30  5.36  5.41  5.46  5.52  5.57  5.62  5.68  5.74  5.79  5.85  5.91  5.98  6.04  6.11 

  -41    4.75  4.79  4.84  4.88  4.93  4.97  5.02  5.07  5.12  5.17  5.22  5.28  5.33  5.38  5.43  5.49  5.54  5.60  5.65  5.71 

  -42    4.47  4.52  4.56  4.61  4.65  4.70  4.75  4.79  4.84  4.89  4.95  5.00  5.05  5.10  5.15  5.19  5.24  5.29  5.34  5.39 

  -43    4.21  4.26  4.31  4.36  4.41  4.46  4.51  4.56  4.61  4.66  4.71  4.76  4.81  4.86  4.90  4.95  4.99  5.04  5.08  5.13 

  -44    3.95  4.01  4.07  4.12  4.18  4.23  4.28  4.34  4.39  4.44  4.49  4.54  4.59  4.63  4.68  4.72  4.76  4.80  4.85  4.89 

  -45    3.70  3.76  3.82  3.88  3.94  4.00  4.06  4.11  4.17  4.22  4.27  4.32  4.36  4.41  4.45  4.49  4.53  4.57  4.61  4.65 

  -46    3.43  3.50  3.56  3.62  3.68  3.74  3.80  3.86  3.92  3.97  4.02  4.07  4.12  4.16  4.20  4.24  4.28  4.32  4.36  4.39 

  -47    3.17  3.23  3.29  3.36  3.42  3.48  3.54  3.60  3.65  3.71  3.76  3.81  3.85  3.90  3.94  3.98  4.02  4.06  4.10  4.14 

  -48    2.91  2.97  3.03  3.09  3.15  3.21  3.27  3.32  3.38  3.43  3.49  3.53  3.58  3.63  3.67  3.71  3.76  3.80  3.84  3.88 

  -49    2.66  2.72  2.77  2.83  2.89  2.94  3.00  3.05  3.11  3.16  3.21  3.26  3.31  3.36  3.40  3.45  3.49  3.54  3.58  3.63 

  

  -50    2.43  2.48  2.54  2.59  2.64  2.69  2.74  2.80  2.85  2.90  2.95  3.00  3.05  3.10  3.15  3.19  3.24  3.29  3.33  3.38 

  -51    2.22  2.27  2.32  2.36  2.41  2.46  2.51  2.56  2.61  2.66  2.71  2.76  2.80  2.85  2.90  2.95  3.00  3.05  3.10  3.15 

  -52    2.03  2.07  2.11  2.16  2.20  2.25  2.30  2.34  2.39  2.44  2.48  2.53  2.58  2.63  2.67  2.72  2.77  2.82  2.87  2.92 

  -53    1.84  1.88  1.93  1.97  2.01  2.06  2.10  2.14  2.19  2.23  2.28  2.32  2.37  2.41  2.46  2.51  2.56  2.60  2.65  2.70 

  -54    1.67  1.71  1.75  1.79  1.83  1.88  1.92  1.96  2.00  2.04  2.09  2.13  2.17  2.22  2.26  2.31  2.35  2.40  2.44  2.49 

  -55    1.52  1.56  1.59  1.63  1.67  1.71  1.75  1.79  1.83  1.87  1.91  1.95  1.99  2.04  2.08  2.12  2.16  2.21  2.25  2.29 

  -56    1.38  1.41  1.45  1.48  1.52  1.55  1.59  1.63  1.67  1.71  1.75  1.79  1.83  1.87  1.91  1.95  1.99  2.02  2.06  2.10 

  -57    1.24  1.28  1.31  1.34  1.38  1.41  1.45  1.49  1.52  1.56  1.60  1.63  1.67  1.71  1.74  1.78  1.82  1.85  1.89  1.93 

  -58    1.12  1.15  1.18  1.22  1.25  1.28  1.32  1.35  1.39  1.42  1.45  1.49  1.52  1.56  1.59  1.62  1.66  1.69  1.73  1.76 

  -59    1.01  1.04  1.07  1.10  1.13  1.16  1.20  1.23  1.26  1.29  1.32  1.35  1.39  1.42  1.45  1.48  1.51  1.54  1.58  1.61 

  

  -60     .90   .93   .96   .99  1.02  1.05  1.08  1.11  1.14  1.17  1.20  1.23  1.26  1.29  1.32  1.35  1.38  1.41  1.44  1.47 

  -61     .81   .84   .86   .89   .92   .94   .97  1.00  1.03  1.06  1.08  1.11  1.14  1.17  1.20  1.22  1.25  1.28  1.31  1.33 

  -62     .72   .75   .77   .80   .82   .85   .87   .90   .92   .95   .98  1.00  1.03  1.05  1.08  1.11  1.13  1.16  1.18  1.21 

  -63     .65   .67   .69   .71   .74   .76   .78   .81   .83   .85   .88   .90   .92   .95   .97  1.00  1.02  1.05  1.07  1.10 

  -64     .58   .60   .62   .64   .66   .68   .70   .72   .74   .76   .78   .81   .83   .85   .87   .90   .92   .94   .97   .99 

  -65     .51   .53   .55   .57   .58   .60   .62   .64   .66   .68   .70   .72   .74   .76   .78   .80   .83   .85   .87   .89 

  -66     .46   .47   .49   .50   .52   .53   .55   .57   .59   .60   .62   .64   .66   .68   .70   .72   .74   .76   .78   .80 

  -67     .40   .42   .43   .44   .46   .47   .49   .50   .52   .54   .56   .57   .59   .61   .63   .65   .67   .68   .70   .72 

  -68     .35   .37   .38   .39   .41   .42   .43   .45   .46   .48   .49   .51   .53   .54   .56   .58   .60   .61   .63   .65 

  -69     .31   .32   .33   .34   .36   .37   .38   .40   .41   .42   .44   .45   .47   .48   .50   .52   .53   .55   .57   .58 

  

  -70     .27   .28   .29   .30   .31   .33   .34   .35   .36   .38   .39   .40   .42   .43   .45   .46   .48   .49   .51   .52 

  -71     .24   .25   .26   .27   .28   .29   .30   .31   .32   .33   .35   .36   .37   .39   .40   .41   .43   .44   .45   .47 

  -72     .21   .22   .23   .24   .24   .25   .27   .28   .29   .30   .31   .32   .33   .34   .36   .37   .38   .39   .41   .42 

  -73     .18   .19   .20   .21   .22   .23   .24   .25   .26   .27   .28   .29   .30   .31   .32   .33   .34   .35   .36   .37 

  -74     .16   .17   .18   .19   .19   .20   .21   .22   .23   .24   .25   .25   .26   .27   .28   .29   .30   .31   .32   .33 

  -75     .14   .15   .16   .16   .17   .18   .19   .20   .20   .21   .22   .23   .24   .24   .25   .26   .27   .28   .29   .30 

  -76     .13   .13   .14   .15   .15   .16   .17   .17   .18   .19   .20   .20   .21   .22   .23   .23   .24   .25   .26   .27 

  -77     .11   .12   .13   .13   .14   .14   .15   .16   .16   .17   .18   .18   .19   .20   .20   .21   .22   .22   .23   .24 

  -78     .10   .11   .11   .12   .13   .13   .14   .14   .15   .15   .16   .16   .17   .18   .18   .19   .19   .20   .21   .21 

  -79     .10   .10   .11   .11   .11   .12   .12   .13   .13   .14   .14   .15   .15   .16   .16   .17   .17   .18   .18   .19 

  

  -80     .09   .09   .10   .10   .11   .11   .11   .12   .12   .13   .13   .13   .14   .14   .15   .15   .16   .16   .17   .17 

  -81     .08   .09   .09   .09   .10   .10   .10   .11   .11   .11   .12   .12   .13   .13   .13   .14   .14   .15   .15   .15 

  -82     .08   .08   .09   .09   .09   .09   .10   .10   .10   .11   .11   .11   .12   .12   .12   .13   .13   .13   .14   .14 

  -83     .08   .08   .08   .08   .09   .09   .09   .09   .10   .10   .10   .10   .11   .11   .11   .12   .12   .12   .13   .13 

  -84     .08   .08   .08   .08   .08   .09   .09   .09   .09   .09   .09   .10   .10   .10   .11   .11   .11   .11   .12   .12 

  -85     .08   .08   .08   .08   .08   .08   .08   .08   .09   .09   .09   .09   .09   .10   .10   .10   .10   .11   .11   .11 

  -86     .08   .08   .08   .08   .08   .08   .08   .08   .08   .09   .09   .09   .09   .09   .09   .10   .10   .10   .10   .11 

  -87     .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .09   .09   .09   .09   .09   .09   .10   .10   .10 

  -88     .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .08   .09   .09   .09   .09   .09   .09   .09   .09   .10 

  -89     .08   .08   .08   .08   .08   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09   .09 

  



66 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

0 

   89     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00 

   88     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00 

   87     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00 

   86     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00 

   85     .00   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   84    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00 

   83    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00 

   82    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   81    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   80    -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  

   79     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00 

   78     .01   .01   .01   .01   .01   .01   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   77     .02   .02   .02   .02   .01   .01   .01   .01   .01   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   76     .03   .03   .03   .02   .02   .02   .02   .01   .01   .01   .01   .01   .00   .00   .00   .00  -.00  -.00  -.00  -.00 

   75     .05   .04   .04   .04   .03   .03   .03   .02   .02   .02   .02   .01   .01   .01   .01   .01   .00   .00   .00   .00 

   74     .07   .06   .06   .05   .05   .04   .04   .04   .03   .03   .03   .02   .02   .02   .02   .01   .01   .01   .01   .01 

   73     .09   .08   .08   .07   .07   .06   .06   .05   .05   .05   .04   .04   .04   .03   .03   .03   .03   .02   .02   .02 

   72     .11   .10   .10   .09   .09   .08   .08   .07   .07   .06   .06   .06   .05   .05   .05   .04   .04   .04   .04   .03 

   71     .14   .13   .12   .12   .11   .11   .10   .09   .09   .09   .08   .08   .07   .07   .07   .06   .06   .06   .05   .05 

   70     .16   .16   .15   .14   .14   .13   .12   .12   .11   .11   .10   .10   .09   .09   .09   .08   .08   .07   .07   .06 

  

   69     .19   .19   .18   .17   .16   .16   .15   .14   .14   .13   .13   .12   .12   .11   .11   .10   .10   .09   .09   .08 

   68     .23   .22   .21   .20   .19   .19   .18   .17   .16   .16   .15   .14   .14   .13   .13   .12   .12   .11   .11   .10 

   67     .27   .26   .25   .24   .23   .22   .21   .20   .19   .19   .18   .17   .16   .16   .15   .15   .14   .14   .13   .12 

   66     .32   .31   .30   .28   .27   .26   .25   .24   .23   .22   .21   .20   .20   .19   .18   .18   .17   .16   .16   .15 

   65     .37   .36   .35   .33   .32   .31   .30   .29   .28   .26   .25   .24   .23   .23   .22   .21   .20   .19   .18   .18 

   64     .44   .43   .41   .40   .38   .37   .36   .34   .33   .32   .31   .29   .28   .27   .26   .25   .24   .23   .22   .21 

   63     .52   .50   .48   .47   .45   .44   .42   .41   .39   .38   .36   .35   .33   .32   .31   .29   .28   .27   .26   .25 

   62     .60   .58   .57   .55   .53   .51   .49   .48   .46   .44   .43   .41   .39   .38   .36   .35   .33   .32   .31   .29 

   61     .69   .67   .65   .63   .61   .59   .57   .55   .53   .51   .50   .48   .46   .44   .43   .41   .39   .38   .36   .35 

   60     .79   .77   .74   .72   .70   .68   .66   .64   .62   .60   .57   .55   .53   .51   .49   .48   .46   .44   .42   .41 

  

   59     .89   .86   .84   .82   .79   .77   .75   .73   .70   .68   .66   .64   .61   .59   .57   .55   .53   .51   .49   .48 

   58    1.00   .97   .94   .92   .89   .87   .84   .82   .79   .77   .75   .72   .70   .68   .66   .63   .61   .59   .57   .55 

   57    1.12  1.09  1.06  1.03  1.00   .97   .94   .92   .89   .87   .84   .82   .79   .77   .75   .73   .70   .68   .66   .64 

   56    1.24  1.21  1.18  1.15  1.12  1.09  1.05  1.03  1.00   .97   .94   .92   .89   .87   .85   .82   .80   .78   .75   .73 

   55    1.38  1.35  1.31  1.28  1.24  1.21  1.18  1.15  1.12  1.09  1.06  1.03  1.00   .98   .95   .92   .90   .87   .85   .82 

   54    1.53  1.49  1.45  1.42  1.38  1.35  1.31  1.28  1.25  1.21  1.18  1.15  1.12  1.09  1.06  1.03  1.00   .97   .95   .92 

   53    1.70  1.66  1.62  1.58  1.54  1.50  1.46  1.42  1.38  1.35  1.31  1.28  1.24  1.21  1.18  1.15  1.11  1.08  1.05  1.02 

   52    1.88  1.84  1.79  1.75  1.70  1.66  1.62  1.57  1.53  1.49  1.45  1.42  1.38  1.34  1.31  1.27  1.24  1.20  1.17  1.14 

   51    2.07  2.03  1.98  1.93  1.88  1.83  1.79  1.74  1.70  1.65  1.61  1.57  1.53  1.49  1.45  1.41  1.38  1.34  1.30  1.27 

   50    2.28  2.23  2.17  2.12  2.07  2.02  1.97  1.92  1.88  1.83  1.78  1.74  1.70  1.65  1.61  1.57  1.53  1.49  1.45  1.42 

  

   49    2.50  2.44  2.38  2.32  2.27  2.22  2.17  2.12  2.07  2.02  1.97  1.93  1.88  1.84  1.79  1.75  1.71  1.67  1.63  1.59 

   48    2.73  2.66  2.60  2.54  2.48  2.43  2.38  2.32  2.27  2.22  2.17  2.13  2.08  2.04  1.99  1.95  1.91  1.86  1.82  1.78 

   47    2.97  2.90  2.84  2.77  2.71  2.65  2.60  2.54  2.49  2.44  2.39  2.34  2.30  2.25  2.21  2.16  2.12  2.08  2.04  1.99 

   46    3.23  3.16  3.09  3.02  2.96  2.90  2.84  2.78  2.73  2.68  2.63  2.58  2.53  2.48  2.44  2.39  2.35  2.30  2.26  2.22 

   45    3.49  3.42  3.35  3.29  3.22  3.16  3.10  3.04  2.99  2.93  2.88  2.83  2.78  2.73  2.68  2.63  2.59  2.54  2.49  2.45 

   44    3.76  3.70  3.63  3.57  3.50  3.44  3.38  3.32  3.26  3.21  3.15  3.09  3.04  2.99  2.93  2.88  2.83  2.78  2.73  2.68 

   43    4.05  3.98  3.92  3.86  3.80  3.74  3.68  3.61  3.55  3.49  3.43  3.38  3.32  3.26  3.20  3.15  3.09  3.04  2.98  2.93 

   42    4.34  4.28  4.22  4.16  4.10  4.04  3.98  3.91  3.85  3.79  3.73  3.66  3.60  3.54  3.48  3.42  3.36  3.30  3.24  3.19 

   41    4.63  4.58  4.52  4.46  4.40  4.34  4.28  4.21  4.15  4.08  4.02  3.96  3.89  3.83  3.76  3.70  3.64  3.57  3.51  3.45 

   40    4.94  4.88  4.82  4.75  4.69  4.63  4.57  4.50  4.44  4.37  4.31  4.24  4.18  4.11  4.05  3.98  3.92  3.86  3.79  3.73 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

0 

   39    5.24  5.18  5.11  5.04  4.97  4.91  4.84  4.78  4.71  4.65  4.59  4.52  4.46  4.40  4.33  4.27  4.21  4.15  4.09  4.02 

   38    5.57  5.49  5.41  5.33  5.26  5.19  5.12  5.05  4.99  4.92  4.86  4.80  4.74  4.68  4.63  4.57  4.51  4.45  4.39  4.33 

   37    5.91  5.82  5.73  5.65  5.57  5.49  5.42  5.35  5.28  5.22  5.16  5.10  5.04  4.98  4.93  4.87  4.82  4.76  4.71  4.65 

   36    6.28  6.19  6.10  6.01  5.92  5.84  5.76  5.68  5.61  5.55  5.48  5.42  5.36  5.31  5.25  5.20  5.14  5.08  5.03  4.97 

   35    6.70  6.60  6.51  6.41  6.33  6.24  6.16  6.08  6.00  5.93  5.86  5.79  5.73  5.66  5.60  5.54  5.48  5.41  5.35  5.29 

   34    7.17  7.07  6.98  6.89  6.80  6.72  6.63  6.55  6.47  6.39  6.30  6.22  6.14  6.07  5.99  5.91  5.84  5.77  5.69  5.62 

   33    7.68  7.60  7.51  7.42  7.34  7.25  7.16  7.08  6.98  6.89  6.80  6.71  6.61  6.52  6.42  6.33  6.24  6.15  6.06  5.97 

   32    8.22  8.15  8.07  7.99  7.90  7.82  7.73  7.63  7.53  7.43  7.33  7.22  7.11  7.00  6.89  6.78  6.67  6.57  6.46  6.36 

   31    8.77  8.70  8.63  8.56  8.48  8.39  8.30  8.20  8.10  7.99  7.87  7.75  7.63  7.51  7.39  7.26  7.14  7.02  6.90  6.78 

   30    9.30  9.24  9.18  9.11  9.03  8.95  8.86  8.76  8.65  8.53  8.41  8.29  8.16  8.03  7.90  7.77  7.63  7.50  7.38  7.25 

  

   29    9.80  9.75  9.69  9.63  9.55  9.47  9.38  9.28  9.18  9.06  8.94  8.82  8.69  8.56  8.43  8.30  8.16  8.03  7.91  7.78 

   28   10.26 10.22 10.16 10.10 10.03  9.96  9.87  9.78  9.68  9.57  9.46  9.34  9.22  9.10  8.97  8.85  8.72  8.60  8.47  8.35 

   27   10.70 10.65 10.59 10.54 10.47 10.40 10.33 10.24 10.15 10.06  9.96  9.85  9.74  9.63  9.52  9.40  9.28  9.17  9.05  8.94 

   26   11.10 11.05 10.99 10.93 10.87 10.81 10.74 10.66 10.58 10.50 10.41 10.32 10.23 10.13 10.03  9.93  9.82  9.72  9.61  9.50 

   25   11.46 11.41 11.35 11.29 11.23 11.17 11.11 11.04 10.97 10.90 10.82 10.75 10.67 10.59 10.50 10.41 10.32 10.23 10.13 10.03 

   24   11.78 11.73 11.67 11.61 11.55 11.49 11.43 11.37 11.31 11.25 11.18 11.12 11.05 10.98 10.90 10.83 10.75 10.66 10.57 10.48 

   23   12.05 12.00 11.95 11.89 11.84 11.78 11.73 11.67 11.62 11.56 11.50 11.44 11.38 11.32 11.25 11.18 11.11 11.03 10.95 10.86 

   22   12.29 12.24 12.19 12.14 12.10 12.05 12.00 11.95 11.89 11.84 11.79 11.73 11.67 11.61 11.55 11.48 11.42 11.34 11.27 11.19 

   21   12.50 12.46 12.42 12.37 12.33 12.29 12.24 12.19 12.15 12.10 12.05 11.99 11.94 11.88 11.82 11.76 11.69 11.62 11.55 11.48 

   20   12.71 12.67 12.63 12.59 12.55 12.51 12.47 12.42 12.38 12.33 12.28 12.23 12.18 12.13 12.07 12.01 11.95 11.88 11.82 11.74 

  

   19   12.91 12.87 12.84 12.80 12.76 12.72 12.68 12.64 12.60 12.55 12.51 12.46 12.41 12.36 12.31 12.25 12.19 12.13 12.07 12.00 

   18   13.10 13.07 13.04 13.00 12.97 12.93 12.89 12.85 12.81 12.77 12.72 12.68 12.63 12.58 12.53 12.48 12.42 12.36 12.30 12.23 

   17   13.29 13.26 13.22 13.19 13.16 13.12 13.09 13.05 13.01 12.97 12.93 12.88 12.84 12.79 12.74 12.69 12.64 12.58 12.52 12.46 

   16   13.47 13.44 13.40 13.37 13.34 13.31 13.27 13.24 13.20 13.16 13.12 13.08 13.04 12.99 12.94 12.89 12.84 12.79 12.73 12.67 

   15   13.64 13.61 13.58 13.54 13.51 13.48 13.45 13.41 13.38 13.34 13.30 13.26 13.22 13.18 13.14 13.09 13.04 12.99 12.93 12.87 

   14   13.80 13.77 13.74 13.71 13.68 13.64 13.61 13.58 13.54 13.51 13.47 13.44 13.40 13.36 13.32 13.27 13.22 13.17 13.12 13.06 

   13   13.94 13.91 13.89 13.86 13.83 13.80 13.76 13.73 13.70 13.67 13.63 13.60 13.56 13.52 13.48 13.44 13.39 13.35 13.30 13.24 

   12   14.08 14.05 14.02 13.99 13.97 13.94 13.91 13.88 13.85 13.81 13.78 13.75 13.71 13.67 13.63 13.59 13.55 13.51 13.46 13.41 

   11   14.20 14.18 14.15 14.12 14.10 14.07 14.04 14.01 13.98 13.95 13.92 13.89 13.85 13.81 13.78 13.74 13.70 13.66 13.61 13.57 

   10   14.32 14.29 14.27 14.24 14.22 14.19 14.16 14.13 14.11 14.08 14.05 14.01 13.98 13.95 13.91 13.88 13.84 13.80 13.76 13.71 

  

    9   14.42 14.40 14.38 14.35 14.33 14.30 14.27 14.25 14.22 14.19 14.16 14.13 14.10 14.07 14.04 14.00 13.97 13.93 13.89 13.85 

    8   14.52 14.50 14.47 14.45 14.43 14.40 14.37 14.35 14.32 14.29 14.27 14.24 14.21 14.18 14.15 14.11 14.08 14.05 14.01 13.97 

    7   14.61 14.58 14.56 14.54 14.51 14.49 14.46 14.44 14.41 14.39 14.36 14.33 14.30 14.27 14.24 14.21 14.18 14.15 14.11 14.08 

    6   14.68 14.66 14.64 14.62 14.59 14.57 14.55 14.52 14.50 14.47 14.44 14.42 14.39 14.36 14.33 14.30 14.27 14.24 14.21 14.17 

    5   14.75 14.73 14.71 14.69 14.66 14.64 14.62 14.59 14.57 14.54 14.52 14.49 14.46 14.44 14.41 14.38 14.35 14.32 14.29 14.26 

    4   14.81 14.79 14.77 14.75 14.72 14.70 14.68 14.65 14.63 14.61 14.58 14.56 14.53 14.51 14.48 14.45 14.42 14.40 14.37 14.34 

    3   14.86 14.84 14.82 14.80 14.78 14.75 14.73 14.71 14.68 14.66 14.64 14.61 14.59 14.56 14.54 14.51 14.49 14.46 14.43 14.40 

    2   14.91 14.88 14.86 14.84 14.82 14.80 14.78 14.75 14.73 14.71 14.68 14.66 14.64 14.61 14.59 14.56 14.54 14.51 14.48 14.46 

    1   14.94 14.92 14.90 14.88 14.85 14.83 14.81 14.79 14.77 14.74 14.72 14.70 14.68 14.65 14.63 14.60 14.58 14.55 14.53 14.50 

    0   14.96 14.94 14.92 14.90 14.88 14.86 14.84 14.82 14.80 14.77 14.75 14.73 14.71 14.68 14.66 14.64 14.61 14.59 14.56 14.54 

  

  



68 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

0 

   -1   14.98 14.96 14.94 14.92 14.90 14.88 14.86 14.84 14.82 14.79 14.77 14.75 14.73 14.71 14.68 14.66 14.64 14.61 14.59 14.56 

   -2   14.99 14.97 14.95 14.93 14.91 14.89 14.87 14.85 14.83 14.81 14.79 14.77 14.74 14.72 14.70 14.68 14.65 14.63 14.61 14.58 

   -3   14.99 14.97 14.95 14.93 14.91 14.89 14.87 14.85 14.83 14.81 14.79 14.77 14.75 14.73 14.71 14.68 14.66 14.64 14.62 14.59 

   -4   14.98 14.96 14.94 14.92 14.90 14.89 14.87 14.85 14.83 14.81 14.79 14.77 14.75 14.73 14.71 14.68 14.66 14.64 14.62 14.60 

   -5   14.96 14.94 14.92 14.91 14.89 14.87 14.85 14.83 14.81 14.80 14.78 14.76 14.74 14.72 14.70 14.68 14.66 14.64 14.61 14.59 

   -6   14.93 14.91 14.90 14.88 14.86 14.84 14.83 14.81 14.79 14.77 14.76 14.74 14.72 14.70 14.68 14.66 14.64 14.62 14.60 14.58 

   -7   14.89 14.88 14.86 14.84 14.83 14.81 14.79 14.78 14.76 14.74 14.73 14.71 14.69 14.67 14.66 14.64 14.62 14.60 14.58 14.56 

   -8   14.84 14.83 14.81 14.80 14.78 14.77 14.75 14.74 14.72 14.71 14.69 14.67 14.66 14.64 14.62 14.60 14.59 14.57 14.55 14.53 

   -9   14.79 14.77 14.76 14.75 14.73 14.72 14.70 14.69 14.67 14.66 14.64 14.63 14.61 14.60 14.58 14.56 14.55 14.53 14.51 14.49 

  

  -10   14.72 14.71 14.70 14.69 14.67 14.66 14.65 14.63 14.62 14.60 14.59 14.58 14.56 14.55 14.53 14.51 14.50 14.48 14.46 14.45 

  -11   14.65 14.64 14.63 14.62 14.61 14.59 14.58 14.57 14.56 14.54 14.53 14.51 14.50 14.49 14.47 14.46 14.44 14.43 14.41 14.39 

  -12   14.57 14.56 14.55 14.54 14.53 14.52 14.51 14.50 14.49 14.47 14.46 14.45 14.43 14.42 14.40 14.39 14.38 14.36 14.35 14.33 

  -13   14.48 14.47 14.46 14.45 14.44 14.44 14.43 14.42 14.41 14.39 14.38 14.37 14.36 14.34 14.33 14.32 14.30 14.29 14.27 14.26 

  -14   14.37 14.37 14.36 14.35 14.35 14.34 14.33 14.32 14.31 14.30 14.29 14.28 14.27 14.26 14.25 14.23 14.22 14.21 14.20 14.18 

  -15   14.26 14.25 14.25 14.24 14.24 14.23 14.22 14.22 14.21 14.20 14.19 14.18 14.17 14.17 14.16 14.15 14.14 14.12 14.11 14.10 

  -16   14.13 14.13 14.12 14.12 14.11 14.11 14.10 14.10 14.09 14.09 14.08 14.07 14.07 14.06 14.06 14.05 14.04 14.03 14.03 14.02 

  -17   13.99 13.99 13.99 13.98 13.98 13.97 13.97 13.97 13.97 13.96 13.96 13.96 13.96 13.95 13.95 13.94 13.94 13.93 13.93 13.92 

  -18   13.85 13.85 13.84 13.84 13.84 13.84 13.84 13.84 13.84 13.84 13.84 13.84 13.84 13.84 13.83 13.83 13.83 13.83 13.82 13.82 

  -19   13.71 13.71 13.70 13.70 13.70 13.70 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.70 

  

  -20   13.57 13.57 13.57 13.58 13.58 13.58 13.58 13.58 13.58 13.59 13.59 13.59 13.59 13.59 13.59 13.58 13.58 13.58 13.58 13.57 

  -21   13.42 13.43 13.44 13.45 13.46 13.46 13.47 13.47 13.47 13.47 13.47 13.47 13.46 13.46 13.46 13.45 13.45 13.44 13.44 13.43 

  -22   13.27 13.28 13.30 13.31 13.33 13.34 13.35 13.36 13.36 13.36 13.35 13.35 13.34 13.33 13.32 13.31 13.30 13.29 13.29 13.28 

  -23   13.07 13.10 13.12 13.14 13.16 13.18 13.20 13.21 13.22 13.22 13.21 13.21 13.20 13.19 13.17 13.16 13.15 13.14 13.13 13.13 

  -24   12.82 12.85 12.89 12.92 12.94 12.97 12.99 13.01 13.02 13.03 13.03 13.03 13.03 13.02 13.01 13.01 13.00 12.99 12.99 12.98 

  -25   12.50 12.54 12.58 12.62 12.65 12.68 12.71 12.73 12.75 12.77 12.79 12.80 12.81 12.82 12.83 12.84 12.84 12.85 12.85 12.86 

  -26   12.06 12.12 12.17 12.21 12.26 12.30 12.33 12.37 12.41 12.45 12.49 12.53 12.56 12.60 12.63 12.66 12.68 12.71 12.73 12.74 

  -27   11.54 11.60 11.67 11.73 11.79 11.85 11.91 11.97 12.03 12.09 12.16 12.22 12.28 12.34 12.40 12.45 12.50 12.54 12.58 12.62 

  -28   10.99 11.06 11.14 11.22 11.30 11.38 11.46 11.55 11.63 11.72 11.81 11.89 11.98 12.06 12.14 12.21 12.28 12.34 12.40 12.45 

  -29   10.46 10.55 10.64 10.74 10.83 10.93 11.03 11.13 11.24 11.34 11.44 11.55 11.64 11.74 11.83 11.92 12.00 12.08 12.15 12.21 

  

  -30   10.03 10.13 10.23 10.33 10.43 10.54 10.65 10.76 10.87 10.97 11.08 11.19 11.29 11.39 11.48 11.58 11.66 11.74 11.82 11.88 

  -31    9.74  9.83  9.93 10.03 10.13 10.23 10.33 10.43 10.53 10.62 10.72 10.81 10.90 10.99 11.07 11.15 11.23 11.30 11.37 11.43 

  -32    9.54  9.63  9.72  9.81  9.90  9.98 10.06 10.14 10.21 10.28 10.35 10.42 10.48 10.54 10.61 10.67 10.73 10.79 10.85 10.91 

  -33    9.36  9.45  9.53  9.61  9.68  9.74  9.80  9.85  9.90  9.94  9.98 10.01 10.05 10.08 10.12 10.16 10.20 10.25 10.30 10.35 

  -34    9.15  9.23  9.31  9.37  9.43  9.48  9.51  9.54  9.57  9.59  9.60  9.61  9.62  9.64  9.65  9.67  9.70  9.73  9.78  9.83 

  -35    8.84  8.92  8.99  9.05  9.10  9.14  9.17  9.19  9.21  9.21  9.22  9.22  9.22  9.23  9.24  9.25  9.27  9.30  9.34  9.39 

  -36    8.39  8.47  8.54  8.60  8.66  8.70  8.74  8.77  8.79  8.81  8.82  8.84  8.85  8.86  8.88  8.90  8.93  8.97  9.02  9.08 

  -37    7.85  7.93  8.00  8.07  8.14  8.19  8.25  8.29  8.33  8.37  8.41  8.44  8.48  8.52  8.56  8.60  8.65  8.70  8.77  8.84 

  -38    7.26  7.34  7.42  7.50  7.57  7.65  7.72  7.78  7.85  7.91  7.98  8.04  8.11  8.17  8.24  8.31  8.38  8.46  8.55  8.64 

  -39    6.69  6.77  6.85  6.93  7.01  7.10  7.19  7.27  7.36  7.45  7.54  7.63  7.72  7.82  7.91  8.01  8.11  8.21  8.31  8.41 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

0 

  -40    6.18  6.26  6.33  6.42  6.50  6.59  6.68  6.78  6.88  6.99  7.10  7.21  7.32  7.43  7.55  7.67  7.78  7.90  8.01  8.13 

  -41    5.78  5.84  5.91  5.99  6.06  6.15  6.24  6.34  6.44  6.55  6.66  6.77  6.89  7.01  7.13  7.26  7.38  7.50  7.62  7.74 

  -42    5.45  5.51  5.57  5.63  5.70  5.77  5.85  5.93  6.03  6.12  6.23  6.34  6.45  6.56  6.68  6.80  6.91  7.03  7.15  7.26 

  -43    5.18  5.22  5.27  5.33  5.38  5.44  5.50  5.57  5.65  5.73  5.82  5.91  6.01  6.11  6.21  6.32  6.43  6.53  6.64  6.75 

  -44    4.93  4.97  5.01  5.06  5.10  5.15  5.20  5.25  5.31  5.38  5.45  5.52  5.60  5.68  5.77  5.86  5.95  6.05  6.15  6.25 

  -45    4.68  4.72  4.76  4.80  4.84  4.88  4.92  4.97  5.02  5.07  5.12  5.17  5.24  5.30  5.37  5.44  5.52  5.61  5.70  5.80 

  -46    4.43  4.47  4.50  4.54  4.58  4.62  4.67  4.71  4.75  4.79  4.84  4.89  4.94  4.99  5.05  5.11  5.18  5.25  5.34  5.43 

  -47    4.17  4.21  4.25  4.29  4.33  4.38  4.42  4.47  4.51  4.55  4.59  4.64  4.69  4.74  4.79  4.85  4.91  4.98  5.05  5.13 

  -48    3.92  3.96  4.00  4.05  4.09  4.14  4.19  4.23  4.28  4.32  4.37  4.42  4.47  4.52  4.57  4.63  4.69  4.75  4.81  4.88 

  -49    3.67  3.72  3.76  3.81  3.85  3.90  3.95  4.00  4.05  4.10  4.15  4.20  4.26  4.31  4.37  4.42  4.48  4.54  4.60  4.66 

  

  -50    3.43  3.48  3.52  3.57  3.62  3.67  3.72  3.77  3.82  3.88  3.93  3.98  4.04  4.09  4.15  4.21  4.26  4.32  4.38  4.44 

  -51    3.19  3.24  3.29  3.34  3.39  3.44  3.49  3.54  3.59  3.64  3.69  3.75  3.80  3.85  3.91  3.97  4.02  4.08  4.14  4.20 

  -52    2.97  3.01  3.06  3.11  3.16  3.21  3.25  3.30  3.35  3.40  3.45  3.51  3.56  3.61  3.67  3.72  3.78  3.83  3.89  3.95 

  -53    2.75  2.79  2.84  2.89  2.94  2.98  3.03  3.07  3.12  3.17  3.22  3.27  3.32  3.37  3.42  3.47  3.53  3.58  3.64  3.69 

  -54    2.54  2.58  2.63  2.67  2.72  2.76  2.80  2.85  2.89  2.94  2.99  3.03  3.08  3.13  3.18  3.23  3.28  3.33  3.39  3.44 

  -55    2.33  2.38  2.42  2.46  2.51  2.55  2.59  2.64  2.68  2.72  2.77  2.81  2.85  2.90  2.95  3.00  3.04  3.10  3.15  3.20 

  -56    2.14  2.19  2.23  2.27  2.31  2.35  2.39  2.43  2.47  2.52  2.56  2.60  2.64  2.69  2.73  2.78  2.83  2.88  2.93  2.98 

  -57    1.97  2.00  2.04  2.08  2.12  2.16  2.20  2.24  2.28  2.32  2.36  2.40  2.45  2.49  2.53  2.58  2.62  2.67  2.72  2.77 

  -58    1.80  1.84  1.87  1.91  1.95  1.98  2.02  2.06  2.10  2.14  2.18  2.22  2.26  2.30  2.35  2.39  2.44  2.48  2.53  2.58 

  -59    1.64  1.68  1.71  1.75  1.78  1.82  1.85  1.89  1.93  1.96  2.00  2.04  2.09  2.13  2.17  2.21  2.26  2.30  2.35  2.39 

  

  -60    1.50  1.53  1.56  1.59  1.63  1.66  1.69  1.73  1.77  1.80  1.84  1.88  1.92  1.96  2.00  2.04  2.08  2.13  2.17  2.22 

  -61    1.36  1.39  1.42  1.45  1.48  1.52  1.55  1.58  1.62  1.65  1.69  1.73  1.76  1.80  1.84  1.88  1.92  1.96  2.00  2.04 

  -62    1.24  1.27  1.29  1.32  1.35  1.38  1.41  1.45  1.48  1.51  1.55  1.58  1.62  1.65  1.69  1.73  1.76  1.80  1.84  1.88 

  -63    1.12  1.15  1.18  1.20  1.23  1.26  1.29  1.32  1.35  1.38  1.41  1.45  1.48  1.51  1.55  1.58  1.62  1.65  1.69  1.72 

  -64    1.02  1.04  1.07  1.09  1.12  1.15  1.17  1.20  1.23  1.26  1.29  1.32  1.35  1.38  1.41  1.45  1.48  1.51  1.54  1.57 

  -65     .92   .94   .97   .99  1.01  1.04  1.07  1.09  1.12  1.15  1.17  1.20  1.23  1.26  1.29  1.31  1.34  1.37  1.40  1.43 

  -66     .83   .85   .87   .89   .92   .94   .97   .99  1.02  1.04  1.06  1.09  1.11  1.14  1.16  1.19  1.22  1.24  1.27  1.30 

  -67     .74   .76   .79   .81   .83   .85   .87   .90   .92   .94   .96   .98  1.01  1.03  1.05  1.08  1.10  1.13  1.15  1.18 

  -68     .67   .69   .71   .73   .75   .77   .79   .81   .83   .85   .87   .89   .91   .93   .95   .97  1.00  1.02  1.04  1.06 

  -69     .60   .62   .64   .65   .67   .69   .71   .72   .74   .76   .78   .80   .82   .84   .86   .88   .90   .92   .94   .96 

  

  -70     .54   .56   .57   .59   .60   .62   .64   .65   .67   .69   .70   .72   .74   .75   .77   .79   .81   .83   .85   .87 

  -71     .48   .50   .51   .53   .54   .56   .57   .59   .60   .62   .63   .65   .67   .68   .70   .71   .73   .75   .77   .79 

  -72     .43   .44   .46   .47   .49   .50   .52   .53   .54   .56   .57   .59   .60   .62   .63   .65   .66   .68   .70   .71 

  -73     .39   .40   .41   .42   .44   .45   .46   .48   .49   .50   .52   .53   .55   .56   .58   .59   .60   .62   .63   .65 

  -74     .35   .36   .37   .38   .39   .40   .41   .43   .44   .45   .47   .48   .49   .51   .52   .54   .55   .56   .58   .59 

  -75     .31   .32   .33   .34   .35   .36   .37   .38   .40   .41   .42   .43   .45   .46   .47   .48   .49   .51   .52   .53 

  -76     .27   .28   .29   .30   .31   .32   .33   .34   .35   .36   .38   .39   .40   .41   .42   .43   .44   .45   .46   .47 

  -77     .24   .25   .26   .27   .28   .28   .29   .30   .31   .32   .33   .34   .35   .36   .37   .38   .39   .40   .41   .42 

  -78     .22   .22   .23   .24   .24   .25   .26   .27   .28   .28   .29   .30   .31   .32   .33   .34   .34   .35   .36   .37 

  -79     .19   .20   .21   .21   .22   .22   .23   .24   .24   .25   .26   .26   .27   .28   .29   .29   .30   .31   .32   .32 

  

  -80     .17   .18   .18   .19   .19   .20   .21   .21   .22   .22   .23   .23   .24   .25   .25   .26   .27   .27   .28   .28 

  -81     .16   .16   .17   .17   .18   .18   .19   .19   .20   .20   .20   .21   .21   .22   .22   .23   .23   .24   .24   .25 

  -82     .14   .15   .15   .16   .16   .16   .17   .17   .18   .18   .19   .19   .19   .20   .20   .20   .21   .21   .22   .22 

  -83     .13   .14   .14   .14   .15   .15   .15   .16   .16   .17   .17   .17   .17   .18   .18   .18   .19   .19   .19   .20 

  -84     .12   .13   .13   .13   .14   .14   .14   .15   .15   .15   .15   .16   .16   .16   .16   .17   .17   .17   .17   .18 

  -85     .12   .12   .12   .12   .13   .13   .13   .13   .14   .14   .14   .14   .15   .15   .15   .15   .15   .15   .16   .16 

  -86     .11   .11   .11   .12   .12   .12   .12   .12   .13   .13   .13   .13   .13   .13   .13   .14   .14   .14   .14   .14 

  -87     .10   .10   .11   .11   .11   .11   .11   .11   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .13 

  -88     .10   .10   .10   .10   .10   .10   .10   .10   .10   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11 

  -89     .09   .09   .09   .09   .09   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

0 

   89    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   88    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   87    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   86    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   85    0.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00 

   84     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   83     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   82     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   81     .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   80    0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00 

  

   79    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   78    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   77    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   76    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00 

   75    0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00 

   74     .01   .01   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   73     .02   .01   .01   .01   .01   .01   .01   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01 

   72     .03   .03   .02   .02   .02   .01   .01   .01   .01   .00   .00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01 

   71     .04   .04   .04   .03   .03   .02   .02   .02   .01   .01   .01   .00   .00  -.00  -.00  -.01  -.01  -.01  -.01  -.01 

   70     .06   .06   .05   .05   .04   .04   .03   .03   .02   .02   .02   .01   .01   .00   .00  0.00  -.00  -.00  -.00  -.00 

  

   69     .08   .07   .07   .06   .06   .05   .05   .04   .04   .03   .03   .02   .02   .02   .01   .01   .01   .01   .01   .00 

   68     .10   .09   .09   .08   .08   .07   .06   .06   .05   .05   .05   .04   .04   .03   .03   .03   .02   .02   .02   .02 

   67     .12   .11   .11   .10   .10   .09   .08   .08   .07   .07   .07   .06   .06   .05   .05   .05   .04   .04   .04   .03 

   66     .14   .14   .13   .12   .12   .11   .11   .10   .10   .09   .09   .08   .08   .08   .07   .07   .06   .06   .06   .05 

   65     .17   .16   .16   .15   .14   .14   .13   .13   .12   .12   .11   .11   .10   .10   .09   .09   .09   .08   .08   .07 

   64     .20   .19   .19   .18   .17   .17   .16   .15   .15   .14   .14   .13   .13   .12   .12   .11   .11   .10   .10   .09 

   63     .24   .23   .22   .21   .20   .20   .19   .18   .18   .17   .16   .16   .15   .15   .14   .14   .13   .13   .12   .12 

   62     .28   .27   .26   .25   .24   .23   .22   .21   .21   .20   .20   .19   .18   .18   .17   .16   .16   .15   .15   .14 

   61     .33   .32   .30   .29   .28   .27   .26   .25   .25   .24   .23   .22   .22   .21   .20   .20   .19   .18   .18   .17 

   60     .39   .38   .36   .35   .33   .32   .31   .30   .29   .28   .27   .26   .25   .25   .24   .23   .22   .22   .21   .20 

  

   59     .46   .44   .43   .41   .40   .38   .37   .36   .34   .33   .32   .31   .30   .29   .28   .27   .26   .25   .25   .24 

   58     .54   .52   .50   .48   .47   .45   .43   .42   .40   .39   .38   .36   .35   .34   .33   .32   .31   .30   .29   .28 

   57     .62   .60   .58   .56   .54   .52   .50   .49   .47   .45   .44   .42   .41   .39   .38   .37   .36   .35   .33   .33 

   56     .71   .69   .66   .64   .62   .60   .58   .56   .54   .52   .51   .49   .47   .46   .44   .43   .41   .40   .39   .38 

   55     .80   .78   .75   .73   .71   .68   .66   .64   .62   .60   .58   .56   .54   .52   .51   .49   .48   .46   .45   .44 

   54     .89   .87   .84   .82   .79   .77   .75   .72   .70   .68   .65   .63   .61   .59   .58   .56   .54   .53   .52   .50 

   53     .99   .97   .94   .91   .89   .86   .83   .81   .79   .76   .74   .72   .70   .68   .66   .64   .62   .60   .59   .57 

   52    1.11  1.07  1.04  1.02   .99   .96   .93   .91   .88   .86   .83   .81   .79   .77   .75   .73   .71   .69   .67   .65 

   51    1.23  1.20  1.17  1.13  1.10  1.08  1.05  1.02   .99   .97   .94   .92   .89   .87   .85   .83   .80   .78   .77   .75 

   50    1.38  1.34  1.31  1.28  1.24  1.21  1.18  1.15  1.12  1.09  1.06  1.04  1.01   .99   .96   .94   .92   .90   .88   .86 

  

   49    1.55  1.51  1.48  1.44  1.41  1.37  1.34  1.30  1.27  1.24  1.21  1.18  1.15  1.12  1.09  1.07  1.04  1.02  1.00   .98 

   48    1.74  1.70  1.66  1.62  1.59  1.55  1.51  1.47  1.44  1.40  1.37  1.34  1.30  1.27  1.24  1.21  1.19  1.16  1.13  1.11 

   47    1.95  1.91  1.86  1.82  1.78  1.74  1.70  1.66  1.62  1.58  1.55  1.51  1.47  1.44  1.40  1.37  1.34  1.31  1.28  1.25 

   46    2.17  2.13  2.08  2.04  1.99  1.95  1.90  1.86  1.82  1.78  1.74  1.69  1.65  1.62  1.58  1.54  1.50  1.47  1.44  1.41 

   45    2.40  2.35  2.31  2.26  2.21  2.16  2.12  2.07  2.02  1.98  1.93  1.89  1.84  1.80  1.76  1.72  1.68  1.64  1.61  1.58 

   44    2.64  2.59  2.54  2.49  2.44  2.39  2.33  2.28  2.23  2.18  2.14  2.09  2.04  2.00  1.95  1.91  1.87  1.83  1.79  1.75 

   43    2.88  2.83  2.77  2.72  2.67  2.61  2.56  2.51  2.46  2.41  2.35  2.30  2.25  2.21  2.16  2.11  2.07  2.02  1.98  1.94 

   42    3.13  3.07  3.02  2.96  2.91  2.85  2.80  2.75  2.69  2.64  2.59  2.53  2.48  2.43  2.38  2.33  2.28  2.23  2.18  2.13 

   41    3.39  3.33  3.28  3.22  3.16  3.11  3.05  3.00  2.94  2.89  2.83  2.78  2.72  2.67  2.62  2.56  2.51  2.45  2.40  2.35 

   40    3.67  3.61  3.55  3.49  3.43  3.38  3.32  3.26  3.20  3.15  3.09  3.04  2.98  2.92  2.87  2.81  2.75  2.70  2.64  2.58 

  

  



71 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

0 

   39    3.96  3.90  3.84  3.78  3.72  3.66  3.60  3.55  3.49  3.43  3.37  3.31  3.25  3.19  3.14  3.08  3.02  2.96  2.90  2.83 

   38    4.27  4.21  4.15  4.09  4.03  3.97  3.91  3.85  3.79  3.73  3.67  3.60  3.54  3.48  3.42  3.36  3.29  3.23  3.16  3.10 

   37    4.59  4.52  4.46  4.40  4.34  4.28  4.22  4.16  4.09  4.03  3.97  3.91  3.84  3.78  3.71  3.64  3.58  3.51  3.44  3.37 

   36    4.91  4.85  4.78  4.72  4.66  4.60  4.53  4.47  4.40  4.34  4.27  4.21  4.14  4.07  4.00  3.93  3.86  3.79  3.71  3.64 

   35    5.23  5.17  5.10  5.04  4.97  4.91  4.84  4.77  4.71  4.64  4.57  4.50  4.43  4.36  4.28  4.21  4.14  4.06  3.99  3.91 

   34    5.55  5.49  5.42  5.35  5.28  5.21  5.14  5.07  4.99  4.92  4.85  4.78  4.70  4.63  4.55  4.48  4.41  4.33  4.25  4.18 

   33    5.89  5.81  5.73  5.65  5.58  5.50  5.42  5.35  5.28  5.20  5.13  5.05  4.98  4.90  4.83  4.75  4.67  4.60  4.52  4.44 

   32    6.26  6.16  6.07  5.98  5.89  5.81  5.73  5.65  5.57  5.50  5.42  5.35  5.27  5.20  5.12  5.04  4.96  4.88  4.80  4.72 

   31    6.66  6.55  6.45  6.35  6.26  6.17  6.08  5.99  5.91  5.83  5.75  5.67  5.60  5.52  5.43  5.35  5.27  5.19  5.11  5.03 

   30    7.13  7.01  6.90  6.80  6.69  6.59  6.50  6.40  6.31  6.22  6.14  6.05  5.96  5.88  5.79  5.71  5.62  5.54  5.45  5.37 

  

   29    7.66  7.55  7.43  7.32  7.21  7.10  7.00  6.89  6.79  6.69  6.59  6.49  6.40  6.30  6.21  6.12  6.03  5.94  5.84  5.75 

   28    8.24  8.12  8.01  7.89  7.78  7.67  7.55  7.44  7.33  7.22  7.11  7.00  6.89  6.78  6.68  6.57  6.47  6.36  6.26  6.16 

   27    8.82  8.71  8.60  8.48  8.37  8.25  8.13  8.01  7.89  7.77  7.65  7.53  7.41  7.29  7.17  7.05  6.93  6.81  6.70  6.58 

   26    9.40  9.29  9.17  9.06  8.94  8.82  8.70  8.57  8.45  8.32  8.19  8.06  7.93  7.80  7.67  7.54  7.41  7.28  7.15  7.02 

   25    9.92  9.81  9.70  9.58  9.46  9.34  9.22  9.09  8.96  8.83  8.70  8.57  8.43  8.29  8.16  8.02  7.88  7.74  7.61  7.47 

   24   10.37 10.27 10.16 10.04  9.93  9.81  9.68  9.56  9.43  9.30  9.17  9.03  8.90  8.76  8.62  8.48  8.35  8.20  8.06  7.92 

   23   10.76 10.67 10.56 10.45 10.34 10.23 10.11  9.99  9.86  9.73  9.60  9.47  9.34  9.20  9.06  8.93  8.79  8.64  8.50  8.35 

   22   11.10 11.01 10.92 10.82 10.71 10.61 10.49 10.38 10.26 10.14 10.01  9.88  9.75  9.62  9.48  9.34  9.20  9.06  8.91  8.76 

   21   11.40 11.32 11.23 11.14 11.04 10.95 10.84 10.73 10.62 10.50 10.38 10.26 10.13 10.00  9.87  9.73  9.59  9.45  9.30  9.15 

   20   11.67 11.59 11.51 11.43 11.34 11.25 11.15 11.05 10.94 10.84 10.72 10.61 10.48 10.36 10.23 10.09  9.95  9.80  9.66  9.50 

  

   19   11.92 11.85 11.77 11.69 11.60 11.52 11.43 11.33 11.23 11.13 11.02 10.91 10.80 10.68 10.55 10.42 10.28 10.14  9.99  9.84 

   18   12.16 12.09 12.01 11.94 11.85 11.77 11.68 11.59 11.49 11.40 11.29 11.19 11.08 10.96 10.84 10.72 10.59 10.46 10.32 10.18 

   17   12.39 12.32 12.25 12.17 12.09 12.01 11.92 11.83 11.74 11.64 11.54 11.44 11.33 11.22 11.11 11.00 10.88 10.76 10.63 10.50 

   16   12.61 12.54 12.47 12.39 12.31 12.23 12.15 12.06 11.97 11.87 11.78 11.68 11.58 11.48 11.37 11.27 11.16 11.05 10.93 10.81 

   15   12.81 12.74 12.68 12.60 12.53 12.45 12.37 12.29 12.20 12.11 12.02 11.93 11.83 11.73 11.63 11.53 11.43 11.32 11.21 11.10 

   14   13.00 12.94 12.88 12.81 12.74 12.66 12.59 12.51 12.43 12.35 12.26 12.17 12.08 11.99 11.89 11.79 11.69 11.59 11.49 11.39 

   13   13.19 13.13 13.07 13.00 12.94 12.87 12.80 12.72 12.65 12.57 12.49 12.41 12.32 12.23 12.14 12.05 11.96 11.86 11.77 11.67 

   12   13.36 13.31 13.25 13.19 13.13 13.06 13.00 12.93 12.86 12.78 12.71 12.63 12.55 12.47 12.39 12.30 12.22 12.13 12.04 11.95 

   11   13.52 13.47 13.42 13.37 13.31 13.25 13.19 13.12 13.06 12.99 12.92 12.85 12.77 12.70 12.62 12.54 12.47 12.38 12.30 12.21 

   10   13.67 13.62 13.57 13.52 13.47 13.42 13.36 13.30 13.24 13.18 13.12 13.05 12.98 12.92 12.84 12.77 12.69 12.62 12.54 12.46 

  

    9   13.81 13.76 13.72 13.67 13.62 13.57 13.52 13.47 13.42 13.36 13.30 13.24 13.18 13.12 13.05 12.98 12.90 12.83 12.76 12.69 

    8   13.93 13.89 13.85 13.80 13.76 13.72 13.67 13.62 13.57 13.52 13.47 13.41 13.35 13.29 13.23 13.17 13.10 13.03 12.96 12.89 

    7   14.04 14.00 13.97 13.93 13.89 13.84 13.80 13.76 13.71 13.66 13.61 13.56 13.51 13.45 13.39 13.34 13.27 13.21 13.15 13.08 

    6   14.14 14.11 14.07 14.04 14.00 13.96 13.92 13.88 13.83 13.79 13.74 13.70 13.65 13.59 13.54 13.49 13.43 13.37 13.31 13.25 

    5   14.23 14.20 14.16 14.13 14.10 14.06 14.02 13.99 13.95 13.90 13.86 13.82 13.77 13.72 13.67 13.62 13.57 13.51 13.45 13.39 

    4   14.31 14.28 14.24 14.21 14.18 14.15 14.11 14.08 14.04 14.00 13.96 13.92 13.88 13.83 13.79 13.74 13.68 13.63 13.58 13.52 

    3   14.37 14.34 14.31 14.28 14.25 14.22 14.19 14.15 14.12 14.08 14.05 14.01 13.97 13.93 13.88 13.84 13.79 13.74 13.69 13.64 

    2   14.43 14.40 14.37 14.34 14.31 14.28 14.25 14.22 14.18 14.15 14.11 14.08 14.04 14.00 13.96 13.92 13.88 13.84 13.79 13.75 

    1   14.47 14.45 14.42 14.39 14.36 14.33 14.30 14.27 14.23 14.20 14.17 14.13 14.10 14.06 14.03 13.99 13.95 13.92 13.88 13.84 

    0   14.51 14.48 14.46 14.43 14.40 14.37 14.34 14.31 14.28 14.25 14.22 14.19 14.15 14.12 14.08 14.05 14.01 13.98 13.94 13.91 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

0 

   -1   14.54 14.51 14.49 14.46 14.43 14.40 14.38 14.35 14.32 14.29 14.26 14.23 14.20 14.16 14.13 14.10 14.06 14.03 13.99 13.96 

   -2   14.56 14.53 14.51 14.48 14.46 14.43 14.40 14.38 14.35 14.32 14.29 14.26 14.23 14.20 14.17 14.13 14.10 14.07 14.04 14.00 

   -3   14.57 14.55 14.52 14.50 14.47 14.45 14.42 14.39 14.37 14.34 14.31 14.28 14.25 14.22 14.19 14.16 14.13 14.10 14.07 14.03 

   -4   14.57 14.55 14.53 14.50 14.48 14.45 14.43 14.40 14.38 14.35 14.32 14.30 14.27 14.24 14.21 14.18 14.15 14.12 14.09 14.06 

   -5   14.57 14.55 14.52 14.50 14.48 14.45 14.43 14.41 14.38 14.35 14.33 14.30 14.27 14.25 14.22 14.19 14.16 14.13 14.10 14.07 

   -6   14.56 14.54 14.51 14.49 14.47 14.45 14.42 14.40 14.38 14.35 14.33 14.30 14.27 14.25 14.22 14.19 14.16 14.13 14.10 14.07 

   -7   14.54 14.52 14.50 14.48 14.45 14.43 14.41 14.39 14.36 14.34 14.32 14.29 14.27 14.24 14.21 14.19 14.16 14.13 14.10 14.07 

   -8   14.51 14.49 14.47 14.45 14.43 14.41 14.39 14.37 14.34 14.32 14.30 14.27 14.25 14.22 14.20 14.17 14.15 14.12 14.09 14.06 

   -9   14.47 14.46 14.44 14.42 14.40 14.38 14.36 14.34 14.31 14.29 14.27 14.25 14.22 14.20 14.17 14.15 14.12 14.10 14.07 14.05 

  

  -10   14.43 14.41 14.39 14.38 14.36 14.34 14.32 14.30 14.28 14.26 14.23 14.21 14.19 14.17 14.14 14.12 14.10 14.07 14.05 14.02 

  -11   14.38 14.36 14.34 14.32 14.31 14.29 14.27 14.25 14.23 14.21 14.19 14.17 14.15 14.13 14.11 14.08 14.06 14.03 14.01 13.99 

  -12   14.31 14.30 14.28 14.27 14.25 14.23 14.22 14.20 14.18 14.16 14.14 14.12 14.10 14.08 14.06 14.04 14.01 13.99 13.97 13.94 

  -13   14.25 14.23 14.22 14.20 14.19 14.17 14.15 14.14 14.12 14.10 14.08 14.06 14.05 14.03 14.01 13.98 13.96 13.94 13.92 13.90 

  -14   14.17 14.16 14.14 14.13 14.12 14.10 14.09 14.07 14.05 14.04 14.02 14.00 13.98 13.96 13.95 13.93 13.91 13.88 13.86 13.84 

  -15   14.09 14.08 14.07 14.05 14.04 14.03 14.01 14.00 13.98 13.97 13.95 13.93 13.92 13.90 13.88 13.86 13.84 13.82 13.80 13.78 

  -16   14.00 13.99 13.98 13.97 13.96 13.94 13.93 13.92 13.90 13.89 13.87 13.86 13.84 13.82 13.81 13.79 13.77 13.75 13.73 13.71 

  -17   13.91 13.90 13.89 13.88 13.87 13.86 13.85 13.83 13.82 13.80 13.79 13.78 13.76 13.74 13.73 13.71 13.69 13.67 13.66 13.64 

  -18   13.81 13.80 13.79 13.79 13.78 13.76 13.75 13.74 13.73 13.71 13.70 13.69 13.67 13.66 13.64 13.63 13.61 13.59 13.58 13.56 

  -19   13.70 13.69 13.69 13.68 13.67 13.66 13.65 13.64 13.63 13.62 13.60 13.59 13.58 13.56 13.55 13.54 13.52 13.51 13.49 13.47 

  

  -20   13.57 13.57 13.56 13.55 13.55 13.54 13.53 13.53 13.52 13.51 13.50 13.49 13.48 13.47 13.45 13.44 13.43 13.41 13.40 13.38 

  -21   13.43 13.42 13.42 13.42 13.41 13.41 13.41 13.40 13.40 13.39 13.39 13.38 13.37 13.36 13.35 13.34 13.33 13.31 13.30 13.28 

  -22   13.28 13.28 13.28 13.27 13.27 13.27 13.27 13.27 13.27 13.27 13.26 13.26 13.26 13.25 13.24 13.23 13.22 13.21 13.20 13.18 

  -23   13.13 13.13 13.13 13.13 13.13 13.13 13.14 13.14 13.14 13.14 13.14 13.14 13.13 13.13 13.12 13.12 13.11 13.10 13.09 13.08 

  -24   12.98 12.99 12.99 12.99 13.00 13.00 13.00 13.01 13.01 13.01 13.01 13.01 13.01 13.01 13.00 13.00 12.99 12.98 12.97 12.96 

  -25   12.86 12.86 12.87 12.87 12.87 12.88 12.88 12.88 12.88 12.88 12.88 12.88 12.88 12.88 12.87 12.87 12.86 12.86 12.85 12.84 

  -26   12.75 12.76 12.77 12.77 12.77 12.77 12.77 12.77 12.77 12.76 12.76 12.76 12.75 12.75 12.74 12.74 12.73 12.73 12.72 12.71 

  -27   12.64 12.66 12.67 12.68 12.68 12.68 12.68 12.67 12.66 12.65 12.64 12.63 12.62 12.61 12.60 12.60 12.59 12.59 12.58 12.58 

  -28   12.49 12.52 12.54 12.56 12.56 12.56 12.56 12.55 12.54 12.52 12.51 12.49 12.48 12.47 12.46 12.45 12.45 12.44 12.44 12.43 

  -29   12.27 12.31 12.34 12.37 12.38 12.39 12.39 12.39 12.38 12.37 12.35 12.34 12.33 12.32 12.31 12.30 12.30 12.29 12.29 12.29 

  

  -30   11.94 11.99 12.03 12.07 12.10 12.12 12.14 12.15 12.16 12.16 12.16 12.16 12.16 12.16 12.15 12.15 12.15 12.14 12.14 12.14 

  -31   11.49 11.55 11.60 11.65 11.70 11.74 11.78 11.82 11.86 11.89 11.92 11.94 11.96 11.98 11.99 12.00 12.00 12.01 12.01 12.01 

  -32   10.97 11.03 11.10 11.16 11.23 11.30 11.37 11.43 11.50 11.56 11.62 11.67 11.72 11.77 11.80 11.84 11.86 11.88 11.89 11.90 

  -33   10.42 10.49 10.57 10.65 10.74 10.83 10.92 11.02 11.11 11.20 11.29 11.38 11.46 11.53 11.60 11.66 11.71 11.74 11.77 11.79 

  -34    9.90  9.97 10.06 10.16 10.27 10.38 10.50 10.62 10.73 10.85 10.97 11.08 11.19 11.29 11.38 11.46 11.53 11.58 11.62 11.65 

  -35    9.46  9.54  9.64  9.75  9.87  9.99 10.13 10.26 10.40 10.54 10.67 10.80 10.92 11.04 11.14 11.23 11.31 11.37 11.42 11.45 

  -36    9.15  9.23  9.33  9.45  9.57  9.70  9.84  9.98 10.12 10.26 10.40 10.53 10.66 10.77 10.88 10.97 11.04 11.11 11.16 11.20 

  -37    8.92  9.02  9.12  9.23  9.35  9.48  9.61  9.74  9.87 10.01 10.13 10.26 10.38 10.49 10.59 10.67 10.75 10.82 10.88 10.93 

  -38    8.73  8.83  8.94  9.05  9.17  9.28  9.40  9.52  9.64  9.75  9.86  9.97 10.08 10.18 10.27 10.36 10.44 10.51 10.57 10.63 

  -39    8.52  8.63  8.74  8.85  8.96  9.06  9.17  9.27  9.38  9.48  9.58  9.68  9.77  9.86  9.95 10.03 10.11 10.19 10.26 10.32 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

0 

  -40    8.24  8.35  8.46  8.57  8.67  8.78  8.88  8.98  9.07  9.17  9.26  9.35  9.44  9.53  9.62  9.70  9.78  9.86  9.94 10.01 

  -41    7.85  7.96  8.07  8.18  8.29  8.39  8.50  8.60  8.71  8.81  8.90  9.00  9.10  9.19  9.28  9.37  9.45  9.54  9.62  9.70 

  -42    7.38  7.49  7.60  7.71  7.83  7.94  8.06  8.17  8.28  8.39  8.50  8.61  8.72  8.82  8.93  9.02  9.12  9.21  9.30  9.39 

  -43    6.86  6.98  7.09  7.21  7.33  7.45  7.58  7.70  7.83  7.95  8.08  8.20  8.32  8.44  8.56  8.67  8.78  8.88  8.98  9.07 

  -44    6.36  6.47  6.59  6.71  6.84  6.97  7.10  7.23  7.37  7.50  7.64  7.77  7.91  8.04  8.16  8.29  8.40  8.51  8.62  8.72 

  -45    5.90  6.01  6.13  6.25  6.38  6.51  6.65  6.79  6.92  7.06  7.20  7.34  7.48  7.61  7.74  7.87  7.99  8.11  8.22  8.33 

  -46    5.52  5.63  5.74  5.86  5.98  6.11  6.24  6.37  6.50  6.64  6.77  6.90  7.04  7.17  7.29  7.42  7.54  7.65  7.77  7.88 

  -47    5.22  5.31  5.41  5.52  5.63  5.74  5.86  5.98  6.10  6.22  6.34  6.47  6.59  6.71  6.83  6.94  7.06  7.17  7.28  7.40 

  -48    4.96  5.04  5.12  5.21  5.31  5.41  5.51  5.61  5.71  5.82  5.93  6.04  6.15  6.25  6.36  6.47  6.57  6.68  6.80  6.91 

  -49    4.73  4.80  4.87  4.94  5.02  5.10  5.18  5.27  5.36  5.45  5.54  5.63  5.73  5.82  5.92  6.02  6.12  6.22  6.33  6.44 

  

  -50    4.50  4.56  4.62  4.69  4.75  4.82  4.88  4.95  5.03  5.10  5.18  5.26  5.34  5.43  5.52  5.61  5.71  5.81  5.91  6.02 

  -51    4.26  4.32  4.38  4.44  4.49  4.55  4.61  4.67  4.73  4.80  4.87  4.94  5.01  5.09  5.17  5.26  5.36  5.45  5.55  5.65 

  -52    4.01  4.07  4.12  4.18  4.24  4.30  4.35  4.41  4.47  4.53  4.60  4.67  4.74  4.81  4.89  4.97  5.05  5.14  5.23  5.32 

  -53    3.75  3.81  3.87  3.93  3.99  4.05  4.11  4.17  4.23  4.29  4.36  4.43  4.49  4.56  4.64  4.71  4.79  4.86  4.94  5.02 

  -54    3.50  3.56  3.62  3.68  3.74  3.81  3.87  3.94  4.00  4.07  4.13  4.20  4.27  4.34  4.40  4.47  4.54  4.61  4.68  4.75 

  -55    3.26  3.32  3.38  3.44  3.51  3.57  3.64  3.70  3.77  3.84  3.91  3.97  4.04  4.11  4.17  4.24  4.30  4.37  4.43  4.49 

  -56    3.03  3.09  3.15  3.21  3.28  3.34  3.40  3.47  3.54  3.60  3.67  3.74  3.81  3.87  3.94  4.00  4.06  4.12  4.18  4.24 

  -57    2.82  2.88  2.94  2.99  3.05  3.12  3.18  3.24  3.31  3.37  3.44  3.50  3.57  3.63  3.69  3.76  3.82  3.88  3.93  3.99 

  -58    2.63  2.68  2.73  2.79  2.84  2.90  2.96  3.02  3.08  3.14  3.20  3.26  3.33  3.39  3.45  3.51  3.57  3.63  3.68  3.74 

  -59    2.44  2.49  2.54  2.59  2.64  2.69  2.75  2.80  2.86  2.91  2.97  3.03  3.09  3.15  3.20  3.26  3.32  3.38  3.44  3.49 

  

  -60    2.26  2.31  2.35  2.40  2.45  2.49  2.54  2.59  2.64  2.69  2.75  2.80  2.85  2.91  2.96  3.02  3.08  3.14  3.20  3.25 

  -61    2.09  2.13  2.17  2.22  2.26  2.30  2.35  2.39  2.43  2.48  2.53  2.58  2.63  2.68  2.73  2.78  2.84  2.90  2.96  3.02 

  -62    1.92  1.96  2.00  2.04  2.07  2.11  2.15  2.19  2.24  2.28  2.32  2.37  2.41  2.46  2.51  2.56  2.61  2.67  2.72  2.78 

  -63    1.76  1.79  1.83  1.86  1.90  1.93  1.97  2.01  2.05  2.09  2.13  2.17  2.21  2.25  2.30  2.34  2.39  2.44  2.50  2.55 

  -64    1.60  1.64  1.67  1.70  1.73  1.76  1.80  1.83  1.87  1.91  1.94  1.98  2.02  2.06  2.10  2.14  2.19  2.24  2.28  2.33 

  -65    1.46  1.49  1.52  1.55  1.58  1.61  1.64  1.67  1.70  1.74  1.77  1.81  1.84  1.88  1.92  1.96  2.00  2.05  2.09  2.14 

  -66    1.33  1.35  1.38  1.41  1.44  1.47  1.49  1.52  1.55  1.58  1.62  1.65  1.68  1.72  1.75  1.79  1.83  1.87  1.91  1.95 

  -67    1.20  1.23  1.25  1.28  1.31  1.34  1.36  1.39  1.42  1.45  1.48  1.51  1.54  1.57  1.61  1.64  1.67  1.71  1.74  1.78 

  -68    1.09  1.11  1.14  1.16  1.19  1.21  1.24  1.27  1.30  1.33  1.35  1.38  1.41  1.44  1.47  1.50  1.53  1.56  1.59  1.62 

  -69     .98  1.01  1.03  1.05  1.08  1.10  1.13  1.16  1.18  1.21  1.24  1.26  1.29  1.32  1.34  1.37  1.39  1.42  1.44  1.47 

  

  -70     .89   .91   .93   .96   .98  1.00  1.03  1.05  1.07  1.10  1.12  1.15  1.17  1.19  1.22  1.24  1.26  1.29  1.31  1.33 

  -71     .81   .83   .85   .87   .89   .91   .93   .95   .97   .99  1.01  1.03  1.05  1.07  1.09  1.12  1.14  1.16  1.18  1.20 

  -72     .73   .75   .77   .78   .80   .82   .83   .85   .87   .89   .91   .92   .94   .96   .98  1.00  1.02  1.04  1.05  1.07 

  -73     .66   .68   .69   .71   .72   .73   .75   .76   .78   .79   .81   .82   .84   .85   .87   .89   .90   .92   .94   .95 

  -74     .60   .61   .62   .63   .65   .66   .67   .68   .69   .71   .72   .73   .74   .76   .77   .78   .80   .81   .83   .84 

  -75     .54   .55   .56   .57   .58   .59   .60   .61   .62   .62   .63   .64   .66   .67   .68   .69   .70   .72   .73   .75 

  -76     .48   .49   .50   .51   .52   .52   .53   .54   .55   .55   .56   .57   .58   .59   .60   .61   .62   .63   .65   .66 

  -77     .43   .44   .44   .45   .46   .47   .47   .48   .49   .49   .50   .51   .51   .52   .53   .54   .55   .56   .57   .58 

  -78     .38   .38   .39   .40   .41   .41   .42   .43   .43   .44   .44   .45   .46   .47   .47   .48   .49   .50   .51   .52 

  -79     .33   .34   .34   .35   .36   .36   .37   .38   .38   .39   .40   .40   .41   .42   .42   .43   .43   .44   .45   .46 

  

  -80     .29   .30   .30   .31   .31   .32   .33   .33   .34   .35   .35   .36   .36   .37   .37   .38   .39   .39   .40   .40 

  -81     .26   .26   .27   .27   .28   .28   .29   .29   .30   .30   .31   .31   .32   .32   .33   .34   .34   .35   .35   .35 

  -82     .23   .23   .24   .24   .24   .25   .25   .26   .26   .27   .27   .28   .28   .28   .29   .29   .30   .30   .31   .31 

  -83     .20   .20   .21   .21   .21   .22   .22   .23   .23   .23   .24   .24   .24   .25   .25   .26   .26   .26   .27   .27 

  -84     .18   .18   .18   .19   .19   .19   .19   .20   .20   .20   .21   .21   .21   .21   .22   .22   .22   .23   .23   .23 

  -85     .16   .16   .16   .17   .17   .17   .17   .17   .17   .18   .18   .18   .18   .19   .19   .19   .19   .20   .20   .20 

  -86     .14   .14   .15   .15   .15   .15   .15   .15   .15   .15   .15   .16   .16   .16   .16   .16   .17   .17   .17   .17 

  -87     .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .14   .14   .14   .14   .14   .14   .14   .15   .15 

  -88     .11   .11   .11   .11   .11   .11   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .13 

  -89     .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .10   .11   .11   .11 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

0 

   89    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   88    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   87    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   86    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   85    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   84    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   83    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   82    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   81    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   80     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  

   79     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   78     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   77     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   76     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   75     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   74    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   73    -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   72    -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   71    -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   70    -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  

   69     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   68     .02   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01 

   67     .03   .03   .03   .03   .02   .02   .02   .02   .02   .02   .02   .02   .02   .01   .01   .01   .01   .01   .01   .01 

   66     .05   .05   .04   .04   .04   .04   .03   .03   .03   .03   .03   .03   .02   .02   .02   .02   .02   .02   .02   .02 

   65     .07   .07   .06   .06   .06   .05   .05   .05   .04   .04   .04   .04   .04   .04   .04   .03   .03   .03   .03   .04 

   64     .09   .09   .08   .08   .07   .07   .07   .06   .06   .06   .06   .05   .05   .05   .05   .05   .05   .05   .05   .05 

   63     .11   .11   .10   .10   .09   .09   .09   .08   .08   .08   .07   .07   .07   .07   .07   .07   .07   .07   .07   .07 

   62     .14   .13   .13   .12   .12   .11   .11   .11   .10   .10   .10   .09   .09   .09   .09   .09   .09   .09   .09   .09 

   61     .16   .16   .15   .15   .14   .14   .14   .13   .13   .12   .12   .12   .12   .11   .11   .11   .11   .11   .11   .11 

   60     .20   .19   .18   .18   .17   .17   .16   .16   .16   .15   .15   .15   .14   .14   .14   .14   .14   .14   .14   .14 

  

   59     .23   .23   .22   .21   .21   .20   .20   .19   .19   .19   .18   .18   .18   .17   .17   .17   .17   .17   .17   .17 

   58     .27   .26   .26   .25   .25   .24   .23   .23   .23   .22   .22   .21   .21   .21   .21   .20   .20   .20   .20   .20 

   57     .32   .31   .30   .29   .29   .28   .28   .27   .27   .26   .26   .25   .25   .25   .24   .24   .24   .24   .24   .23 

   56     .37   .36   .35   .34   .33   .33   .32   .32   .31   .31   .30   .30   .29   .29   .29   .28   .28   .28   .28   .28 

   55     .43   .41   .40   .40   .39   .38   .37   .37   .36   .35   .35   .35   .34   .34   .33   .33   .33   .33   .33   .33 

   54     .49   .48   .47   .46   .45   .44   .43   .42   .42   .41   .40   .40   .40   .39   .39   .39   .38   .38   .38   .38 

   53     .56   .55   .54   .52   .51   .50   .50   .49   .48   .47   .47   .46   .45   .45   .45   .44   .44   .44   .44   .44 

   52     .64   .63   .61   .60   .59   .58   .57   .56   .55   .54   .53   .53   .52   .52   .51   .51   .51   .51   .51   .51 

   51     .73   .72   .70   .69   .67   .66   .65   .64   .63   .62   .61   .60   .60   .59   .59   .58   .58   .58   .58   .58 

   50     .84   .82   .80   .79   .77   .76   .74   .73   .72   .71   .70   .69   .68   .68   .67   .67   .66   .66   .66   .66 

  

   49     .96   .94   .92   .90   .88   .86   .85   .83   .82   .81   .80   .79   .78   .77   .76   .76   .75   .75   .74   .74 

   48    1.09  1.06  1.04  1.02  1.00   .98   .97   .95   .94   .92   .91   .90   .88   .87   .86   .85   .84   .84   .83   .82 

   47    1.23  1.20  1.18  1.16  1.14  1.12  1.10  1.08  1.06  1.04  1.03  1.01   .99   .98   .97   .95   .94   .93   .93   .92 

   46    1.38  1.35  1.32  1.30  1.28  1.25  1.23  1.21  1.19  1.17  1.15  1.13  1.11  1.10  1.08  1.07  1.05  1.04  1.03  1.02 

   45    1.54  1.51  1.48  1.45  1.42  1.40  1.37  1.35  1.32  1.30  1.28  1.26  1.24  1.22  1.20  1.19  1.17  1.16  1.15  1.14 

   44    1.72  1.68  1.64  1.61  1.58  1.55  1.52  1.49  1.46  1.44  1.41  1.39  1.37  1.35  1.34  1.32  1.31  1.29  1.28  1.27 

   43    1.90  1.86  1.82  1.78  1.74  1.71  1.67  1.64  1.61  1.58  1.56  1.53  1.51  1.49  1.47  1.46  1.44  1.43  1.42  1.41 

   42    2.09  2.04  2.00  1.96  1.92  1.88  1.84  1.80  1.77  1.74  1.71  1.68  1.66  1.64  1.62  1.60  1.59  1.58  1.57  1.56 

   41    2.30  2.25  2.20  2.15  2.10  2.06  2.02  1.98  1.94  1.91  1.88  1.85  1.82  1.80  1.78  1.76  1.75  1.74  1.73  1.73 

   40    2.52  2.47  2.42  2.36  2.31  2.26  2.22  2.17  2.13  2.09  2.06  2.03  2.00  1.98  1.96  1.94  1.93  1.92  1.91  1.90 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

0 

   39    2.77  2.71  2.65  2.59  2.54  2.48  2.43  2.39  2.34  2.30  2.26  2.23  2.20  2.18  2.15  2.13  2.12  2.11  2.09  2.09 

   38    3.03  2.97  2.91  2.84  2.78  2.72  2.67  2.62  2.57  2.52  2.48  2.45  2.41  2.39  2.36  2.34  2.32  2.30  2.29  2.28 

   37    3.30  3.23  3.17  3.10  3.04  2.98  2.92  2.86  2.81  2.76  2.72  2.68  2.64  2.61  2.58  2.55  2.53  2.51  2.49  2.48 

   36    3.57  3.50  3.43  3.37  3.30  3.24  3.17  3.12  3.06  3.01  2.96  2.92  2.88  2.84  2.81  2.78  2.75  2.73  2.71  2.70 

   35    3.84  3.77  3.70  3.63  3.56  3.50  3.43  3.37  3.31  3.26  3.21  3.16  3.12  3.08  3.05  3.02  2.99  2.96  2.94  2.92 

   34    4.11  4.03  3.96  3.89  3.82  3.75  3.69  3.63  3.57  3.51  3.46  3.42  3.37  3.33  3.29  3.26  3.23  3.21  3.18  3.17 

   33    4.37  4.30  4.22  4.15  4.08  4.02  3.95  3.89  3.83  3.77  3.72  3.67  3.62  3.58  3.54  3.51  3.48  3.45  3.43  3.41 

   32    4.65  4.57  4.50  4.43  4.36  4.29  4.23  4.16  4.10  4.04  3.98  3.93  3.88  3.84  3.80  3.76  3.73  3.71  3.68  3.66 

   31    4.95  4.87  4.79  4.72  4.65  4.58  4.51  4.44  4.38  4.32  4.26  4.20  4.15  4.10  4.06  4.02  3.99  3.96  3.94  3.91 

   30    5.28  5.20  5.12  5.04  4.96  4.88  4.81  4.74  4.67  4.60  4.54  4.48  4.43  4.38  4.33  4.29  4.25  4.22  4.19  4.16 

  

   29    5.66  5.56  5.47  5.38  5.30  5.21  5.13  5.05  4.97  4.90  4.84  4.77  4.71  4.66  4.61  4.56  4.51  4.47  4.44  4.40 

   28    6.05  5.95  5.85  5.75  5.66  5.56  5.47  5.38  5.30  5.22  5.14  5.07  5.00  4.94  4.88  4.82  4.77  4.72  4.68  4.64 

   27    6.47  6.36  6.25  6.14  6.03  5.93  5.83  5.73  5.64  5.55  5.46  5.38  5.30  5.23  5.16  5.09  5.03  4.98  4.93  4.89 

   26    6.90  6.77  6.65  6.54  6.42  6.31  6.20  6.09  5.99  5.89  5.79  5.70  5.61  5.53  5.45  5.38  5.32  5.26  5.20  5.16 

   25    7.33  7.20  7.07  6.94  6.81  6.69  6.57  6.45  6.34  6.23  6.13  6.03  5.94  5.86  5.78  5.70  5.63  5.57  5.51  5.46 

   24    7.77  7.63  7.49  7.35  7.21  7.07  6.94  6.82  6.70  6.58  6.48  6.38  6.29  6.20  6.12  6.04  5.97  5.91  5.85  5.80 

   23    8.20  8.05  7.90  7.75  7.61  7.46  7.33  7.19  7.07  6.95  6.83  6.73  6.63  6.54  6.45  6.38  6.31  6.24  6.19  6.14 

   22    8.61  8.45  8.30  8.15  8.00  7.85  7.71  7.57  7.44  7.31  7.19  7.08  6.97  6.88  6.79  6.71  6.64  6.58  6.52  6.47 

   21    8.99  8.84  8.68  8.53  8.38  8.23  8.08  7.94  7.80  7.67  7.54  7.42  7.31  7.21  7.12  7.04  6.96  6.90  6.84  6.79 

   20    9.35  9.20  9.04  8.89  8.74  8.59  8.44  8.29  8.15  8.02  7.89  7.77  7.65  7.54  7.44  7.35  7.27  7.19  7.12  7.07 

  

   19    9.69  9.54  9.39  9.24  9.08  8.93  8.79  8.64  8.50  8.36  8.23  8.10  7.98  7.86  7.75  7.64  7.54  7.45  7.36  7.29 

   18   10.03  9.89  9.74  9.59  9.44  9.29  9.14  9.00  8.85  8.71  8.57  8.43  8.29  8.16  8.03  7.90  7.78  7.67  7.56  7.47 

   17   10.37 10.23 10.09  9.94  9.80  9.65  9.51  9.36  9.21  9.06  8.91  8.76  8.61  8.46  8.31  8.16  8.03  7.89  7.77  7.66 

   16   10.69 10.56 10.43 10.29 10.15 10.01  9.87  9.72  9.57  9.42  9.27  9.11  8.95  8.78  8.62  8.46  8.31  8.16  8.03  7.91 

   15   10.99 10.87 10.75 10.63 10.50 10.37 10.23 10.09  9.95  9.80  9.64  9.48  9.31  9.15  8.98  8.82  8.66  8.51  8.38  8.25 

   14   11.28 11.18 11.07 10.95 10.84 10.72 10.59 10.46 10.32 10.18 10.04  9.88  9.73  9.57  9.41  9.26  9.12  8.98  8.85  8.73 

   13   11.57 11.47 11.37 11.26 11.16 11.04 10.93 10.81 10.69 10.57 10.44 10.31 10.18 10.04  9.91  9.77  9.65  9.53  9.42  9.32 

   12   11.85 11.76 11.66 11.56 11.46 11.36 11.26 11.16 11.05 10.95 10.85 10.74 10.63 10.52 10.41 10.31 10.20 10.11 10.02  9.94 

   11   12.12 12.03 11.94 11.85 11.76 11.67 11.58 11.49 11.40 11.31 11.23 11.15 11.06 10.98 10.89 10.81 10.74 10.66 10.60 10.54 

   10   12.38 12.30 12.22 12.13 12.05 11.97 11.89 11.81 11.73 11.66 11.58 11.51 11.44 11.37 11.31 11.25 11.19 11.14 11.10 11.06 

  

    9   12.61 12.54 12.47 12.39 12.32 12.25 12.17 12.10 12.03 11.96 11.88 11.82 11.75 11.70 11.65 11.60 11.56 11.53 11.50 11.48 

    8   12.82 12.76 12.69 12.62 12.55 12.48 12.41 12.35 12.28 12.21 12.15 12.09 12.03 11.98 11.94 11.90 11.87 11.85 11.83 11.81 

    7   13.01 12.95 12.88 12.81 12.75 12.68 12.62 12.56 12.49 12.44 12.38 12.32 12.28 12.23 12.20 12.17 12.14 12.12 12.10 12.08 

    6   13.18 13.12 13.06 12.99 12.93 12.87 12.80 12.74 12.69 12.63 12.58 12.54 12.49 12.45 12.42 12.39 12.36 12.34 12.32 12.30 

    5   13.33 13.27 13.21 13.15 13.09 13.03 12.98 12.92 12.87 12.82 12.77 12.72 12.68 12.64 12.61 12.58 12.55 12.52 12.50 12.48 

    4   13.47 13.41 13.36 13.30 13.25 13.20 13.14 13.09 13.04 12.99 12.95 12.90 12.86 12.82 12.78 12.75 12.72 12.69 12.66 12.64 

    3   13.59 13.54 13.49 13.44 13.39 13.34 13.29 13.25 13.20 13.15 13.11 13.07 13.03 12.99 12.95 12.92 12.88 12.85 12.83 12.80 

    2   13.70 13.66 13.61 13.56 13.52 13.47 13.43 13.38 13.34 13.30 13.26 13.22 13.18 13.14 13.11 13.07 13.04 13.01 12.98 12.95 

    1   13.79 13.75 13.71 13.67 13.63 13.59 13.54 13.50 13.46 13.42 13.39 13.35 13.31 13.27 13.24 13.21 13.17 13.14 13.11 13.08 

    0   13.87 13.83 13.79 13.75 13.72 13.68 13.64 13.60 13.56 13.53 13.49 13.45 13.42 13.38 13.35 13.31 13.28 13.25 13.22 13.19 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

0 

   -1   13.92 13.89 13.85 13.82 13.78 13.75 13.71 13.68 13.64 13.61 13.57 13.53 13.50 13.46 13.43 13.39 13.36 13.33 13.30 13.27 

   -2   13.97 13.94 13.90 13.87 13.83 13.80 13.77 13.73 13.70 13.66 13.63 13.59 13.56 13.52 13.49 13.45 13.42 13.39 13.36 13.33 

   -3   14.00 13.97 13.94 13.90 13.87 13.84 13.80 13.77 13.73 13.70 13.67 13.63 13.60 13.56 13.53 13.50 13.47 13.43 13.40 13.38 

   -4   14.02 13.99 13.96 13.93 13.89 13.86 13.83 13.79 13.76 13.73 13.69 13.66 13.63 13.59 13.56 13.53 13.50 13.47 13.44 13.41 

   -5   14.04 14.01 13.97 13.94 13.91 13.88 13.84 13.81 13.78 13.74 13.71 13.68 13.64 13.61 13.58 13.55 13.52 13.49 13.46 13.43 

   -6   14.04 14.01 13.98 13.95 13.92 13.89 13.85 13.82 13.79 13.76 13.72 13.69 13.66 13.63 13.59 13.56 13.53 13.50 13.47 13.44 

   -7   14.04 14.01 13.98 13.95 13.92 13.89 13.86 13.83 13.79 13.76 13.73 13.70 13.67 13.63 13.60 13.57 13.54 13.51 13.48 13.46 

   -8   14.03 14.01 13.98 13.95 13.92 13.89 13.86 13.82 13.79 13.76 13.73 13.70 13.67 13.64 13.61 13.58 13.55 13.52 13.49 13.46 

   -9   14.02 13.99 13.96 13.93 13.90 13.87 13.85 13.82 13.79 13.76 13.72 13.69 13.66 13.63 13.60 13.57 13.54 13.51 13.48 13.46 

  

  -10   13.99 13.97 13.94 13.91 13.88 13.86 13.83 13.80 13.77 13.74 13.71 13.68 13.65 13.62 13.59 13.56 13.53 13.50 13.47 13.44 

  -11   13.96 13.93 13.91 13.88 13.86 13.83 13.80 13.77 13.74 13.72 13.69 13.66 13.63 13.60 13.57 13.54 13.51 13.48 13.45 13.42 

  -12   13.92 13.90 13.87 13.84 13.82 13.79 13.76 13.74 13.71 13.68 13.65 13.62 13.59 13.57 13.54 13.51 13.48 13.45 13.42 13.39 

  -13   13.87 13.85 13.82 13.80 13.77 13.75 13.72 13.69 13.67 13.64 13.61 13.58 13.56 13.53 13.50 13.47 13.44 13.41 13.38 13.36 

  -14   13.82 13.79 13.77 13.75 13.72 13.70 13.67 13.64 13.62 13.59 13.56 13.54 13.51 13.48 13.45 13.42 13.40 13.37 13.34 13.31 

  -15   13.76 13.73 13.71 13.69 13.66 13.64 13.61 13.59 13.56 13.54 13.51 13.48 13.46 13.43 13.40 13.37 13.34 13.32 13.29 13.26 

  -16   13.69 13.67 13.65 13.62 13.60 13.58 13.55 13.53 13.50 13.48 13.45 13.42 13.40 13.37 13.34 13.31 13.29 13.26 13.23 13.20 

  -17   13.62 13.60 13.58 13.55 13.53 13.51 13.49 13.46 13.44 13.41 13.39 13.36 13.33 13.31 13.28 13.25 13.22 13.19 13.17 13.14 

  -18   13.54 13.52 13.50 13.48 13.46 13.44 13.41 13.39 13.37 13.34 13.32 13.29 13.26 13.24 13.21 13.18 13.16 13.13 13.10 13.07 

  -19   13.46 13.44 13.42 13.40 13.38 13.36 13.33 13.31 13.29 13.27 13.24 13.22 13.19 13.16 13.14 13.11 13.08 13.05 13.03 13.00 

  

  -20   13.36 13.35 13.33 13.31 13.29 13.27 13.25 13.23 13.21 13.18 13.16 13.14 13.11 13.08 13.06 13.03 13.00 12.97 12.95 12.92 

  -21   13.27 13.25 13.24 13.22 13.20 13.18 13.16 13.14 13.12 13.10 13.07 13.05 13.02 13.00 12.97 12.94 12.92 12.89 12.86 12.83 

  -22   13.17 13.15 13.14 13.12 13.10 13.09 13.07 13.05 13.03 13.00 12.98 12.96 12.93 12.91 12.88 12.86 12.83 12.80 12.77 12.75 

  -23   13.06 13.05 13.04 13.02 13.00 12.99 12.97 12.95 12.93 12.91 12.89 12.86 12.84 12.82 12.79 12.76 12.74 12.71 12.68 12.65 

  -24   12.95 12.94 12.93 12.91 12.90 12.88 12.86 12.84 12.83 12.81 12.78 12.76 12.74 12.72 12.69 12.67 12.64 12.61 12.59 12.56 

  -25   12.83 12.82 12.81 12.80 12.78 12.77 12.75 12.74 12.72 12.70 12.68 12.66 12.64 12.61 12.59 12.57 12.54 12.51 12.49 12.46 

  -26   12.70 12.70 12.69 12.68 12.67 12.65 12.64 12.62 12.61 12.59 12.57 12.55 12.53 12.51 12.48 12.46 12.44 12.41 12.39 12.36 

  -27   12.57 12.56 12.56 12.55 12.54 12.53 12.52 12.50 12.49 12.48 12.46 12.44 12.42 12.40 12.38 12.36 12.33 12.31 12.28 12.26 

  -28   12.43 12.42 12.42 12.41 12.41 12.40 12.39 12.38 12.37 12.36 12.34 12.33 12.31 12.29 12.27 12.25 12.23 12.20 12.18 12.15 

  -29   12.29 12.28 12.28 12.27 12.27 12.26 12.26 12.25 12.24 12.23 12.22 12.21 12.19 12.17 12.16 12.13 12.11 12.09 12.07 12.04 

  

  -30   12.14 12.14 12.14 12.13 12.13 12.13 12.12 12.12 12.11 12.10 12.09 12.08 12.06 12.05 12.03 12.01 11.99 11.97 11.94 11.92 

  -31   12.01 12.01 12.01 12.01 12.01 12.00 11.99 11.99 11.98 11.97 11.96 11.94 11.93 11.91 11.89 11.87 11.85 11.83 11.81 11.78 

  -32   11.91 11.91 11.91 11.90 11.90 11.89 11.87 11.86 11.85 11.83 11.82 11.80 11.78 11.76 11.74 11.72 11.70 11.68 11.66 11.63 

  -33   11.80 11.80 11.80 11.80 11.78 11.77 11.75 11.73 11.71 11.69 11.67 11.65 11.63 11.61 11.59 11.57 11.55 11.53 11.50 11.48 

  -34   11.67 11.67 11.67 11.67 11.66 11.64 11.62 11.59 11.57 11.55 11.52 11.50 11.48 11.46 11.43 11.41 11.39 11.37 11.35 11.32 

  -35   11.48 11.49 11.50 11.50 11.49 11.48 11.46 11.44 11.42 11.39 11.37 11.35 11.32 11.30 11.28 11.25 11.23 11.21 11.19 11.16 

  -36   11.24 11.26 11.28 11.29 11.29 11.29 11.28 11.27 11.25 11.24 11.22 11.19 11.17 11.15 11.13 11.11 11.08 11.06 11.03 11.01 

  -37   10.97 11.00 11.03 11.05 11.07 11.07 11.08 11.08 11.07 11.06 11.05 11.04 11.02 11.01 10.99 10.96 10.94 10.91 10.88 10.85 

  -38   10.68 10.73 10.76 10.80 10.82 10.84 10.86 10.87 10.88 10.88 10.88 10.88 10.87 10.85 10.84 10.81 10.79 10.76 10.73 10.70 

  -39   10.38 10.44 10.48 10.53 10.57 10.60 10.63 10.65 10.67 10.69 10.70 10.70 10.69 10.68 10.67 10.65 10.62 10.59 10.56 10.53 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

0 

  -40   10.08 10.14 10.20 10.26 10.31 10.36 10.40 10.43 10.46 10.48 10.49 10.50 10.49 10.49 10.47 10.45 10.43 10.40 10.37 10.33 

  -41    9.78  9.85  9.92  9.99 10.04 10.10 10.15 10.19 10.22 10.25 10.26 10.27 10.27 10.27 10.25 10.24 10.21 10.19 10.16 10.12 

  -42    9.47  9.55  9.63  9.70  9.76  9.82  9.87  9.92  9.96  9.99 10.01 10.03 10.03 10.03 10.02 10.01  9.99  9.96  9.94  9.90 

  -43    9.16  9.24  9.32  9.39  9.46  9.52  9.57  9.62  9.67  9.71  9.74  9.76  9.77  9.78  9.78  9.77  9.75  9.73  9.71  9.68 

  -44    8.81  8.90  8.98  9.06  9.13  9.19  9.25  9.31  9.36  9.40  9.44  9.47  9.49  9.50  9.51  9.51  9.50  9.49  9.47  9.44 

  -45    8.43  8.52  8.61  8.69  8.77  8.84  8.91  8.97  9.02  9.07  9.11  9.14  9.17  9.19  9.21  9.22  9.22  9.22  9.22  9.20 

  -46    7.99  8.09  8.19  8.28  8.37  8.45  8.53  8.59  8.66  8.71  8.76  8.80  8.83  8.87  8.89  8.92  8.93  8.95  8.95  8.96 

  -47    7.51  7.62  7.72  7.82  7.92  8.01  8.10  8.18  8.26  8.32  8.38  8.43  8.48  8.53  8.57  8.60  8.63  8.66  8.67  8.69 

  -48    7.02  7.13  7.24  7.35  7.45  7.56  7.65  7.75  7.83  7.91  7.98  8.05  8.11  8.17  8.22  8.26  8.30  8.34  8.37  8.39 

  -49    6.55  6.66  6.77  6.88  6.99  7.10  7.20  7.30  7.39  7.48  7.57  7.64  7.71  7.78  7.84  7.89  7.94  7.99  8.03  8.06 

  

  -50    6.12  6.23  6.34  6.44  6.55  6.65  6.76  6.86  6.95  7.04  7.13  7.21  7.29  7.36  7.42  7.49  7.54  7.59  7.63  7.67 

  -51    5.75  5.85  5.95  6.05  6.14  6.24  6.33  6.43  6.51  6.60  6.68  6.76  6.83  6.90  6.97  7.03  7.08  7.14  7.18  7.22 

  -52    5.41  5.50  5.59  5.67  5.76  5.85  5.93  6.01  6.09  6.16  6.23  6.30  6.37  6.43  6.49  6.54  6.59  6.64  6.68  6.72 

  -53    5.10  5.18  5.25  5.33  5.41  5.48  5.55  5.62  5.68  5.74  5.80  5.85  5.91  5.96  6.01  6.05  6.10  6.14  6.18  6.21 

  -54    4.81  4.88  4.95  5.01  5.07  5.13  5.19  5.25  5.30  5.35  5.40  5.44  5.48  5.52  5.56  5.60  5.64  5.67  5.70  5.73 

  -55    4.55  4.60  4.66  4.71  4.77  4.82  4.86  4.91  4.96  5.00  5.04  5.08  5.12  5.15  5.18  5.21  5.24  5.27  5.29  5.31 

  -56    4.29  4.34  4.39  4.44  4.49  4.53  4.57  4.62  4.66  4.70  4.74  4.78  4.81  4.84  4.87  4.90  4.92  4.94  4.96  4.98 

  -57    4.04  4.09  4.14  4.19  4.23  4.28  4.32  4.36  4.40  4.44  4.48  4.52  4.55  4.58  4.61  4.63  4.65  4.67  4.69  4.70 

  -58    3.79  3.85  3.90  3.95  4.00  4.04  4.09  4.13  4.17  4.22  4.25  4.29  4.32  4.35  4.38  4.40  4.42  4.44  4.45  4.47 

  -59    3.55  3.61  3.66  3.72  3.77  3.82  3.87  3.91  3.96  4.00  4.04  4.07  4.11  4.14  4.16  4.18  4.20  4.22  4.24  4.25 

  

  -60    3.31  3.37  3.43  3.49  3.54  3.59  3.64  3.69  3.74  3.78  3.82  3.86  3.89  3.92  3.94  3.96  3.98  4.00  4.02  4.03 

  -61    3.08  3.13  3.19  3.25  3.31  3.36  3.41  3.46  3.50  3.55  3.59  3.62  3.65  3.68  3.70  3.72  3.74  3.76  3.77  3.79 

  -62    2.84  2.90  2.95  3.01  3.06  3.12  3.17  3.22  3.26  3.30  3.34  3.37  3.40  3.42  3.45  3.47  3.48  3.50  3.51  3.52 

  -63    2.61  2.66  2.72  2.77  2.82  2.87  2.92  2.97  3.01  3.05  3.08  3.11  3.14  3.16  3.18  3.20  3.22  3.23  3.24  3.25 

  -64    2.38  2.44  2.49  2.54  2.59  2.63  2.68  2.72  2.76  2.80  2.83  2.86  2.88  2.90  2.92  2.94  2.95  2.97  2.98  2.99 

  -65    2.18  2.23  2.27  2.32  2.36  2.40  2.44  2.48  2.52  2.55  2.58  2.61  2.63  2.65  2.67  2.69  2.70  2.71  2.72  2.73 

  -66    1.99  2.03  2.07  2.11  2.15  2.18  2.22  2.25  2.28  2.32  2.34  2.37  2.39  2.41  2.43  2.45  2.46  2.48  2.49  2.50 

  -67    1.81  1.85  1.88  1.92  1.95  1.98  2.01  2.04  2.07  2.10  2.12  2.15  2.17  2.19  2.21  2.22  2.24  2.25  2.27  2.28 

  -68    1.65  1.68  1.71  1.73  1.76  1.79  1.82  1.84  1.87  1.89  1.91  1.94  1.96  1.98  2.00  2.01  2.03  2.05  2.06  2.08 

  -69    1.49  1.52  1.54  1.57  1.59  1.61  1.64  1.66  1.68  1.70  1.72  1.74  1.76  1.78  1.80  1.82  1.84  1.85  1.87  1.89 

  

  -70    1.35  1.37  1.39  1.41  1.43  1.45  1.47  1.49  1.51  1.53  1.55  1.57  1.59  1.61  1.63  1.64  1.66  1.68  1.69  1.71 

  -71    1.22  1.24  1.25  1.27  1.29  1.31  1.32  1.34  1.36  1.38  1.39  1.41  1.43  1.45  1.46  1.48  1.50  1.51  1.53  1.54 

  -72    1.09  1.11  1.12  1.14  1.16  1.17  1.19  1.20  1.22  1.24  1.25  1.27  1.29  1.30  1.32  1.33  1.34  1.36  1.37  1.38 

  -73     .97   .99  1.00  1.02  1.04  1.05  1.07  1.08  1.10  1.11  1.13  1.14  1.15  1.17  1.18  1.19  1.20  1.21  1.22  1.23 

  -74     .86   .87   .89   .91   .92   .94   .95   .97   .98  1.00  1.01  1.02  1.03  1.04  1.05  1.06  1.07  1.08  1.09  1.09 

  -75     .76   .78   .79   .81   .82   .84   .85   .86   .88   .89   .90   .91   .92   .93   .94   .94   .95   .96   .96   .97 

  -76     .67   .69   .70   .71   .73   .74   .75   .76   .78   .79   .80   .81   .82   .82   .83   .83   .84   .84   .85   .85 

  -77     .60   .61   .62   .63   .64   .65   .66   .67   .68   .69   .70   .71   .72   .72   .73   .73   .74   .74   .75   .75 

  -78     .53   .53   .54   .55   .56   .57   .58   .59   .60   .60   .61   .62   .62   .63   .64   .64   .65   .65   .65   .66 

  -79     .46   .47   .48   .48   .49   .50   .51   .51   .52   .52   .53   .54   .54   .55   .55   .56   .56   .57   .57   .58 

  

  -80     .41   .41   .42   .42   .43   .43   .44   .44   .45   .45   .46   .47   .47   .48   .48   .48   .49   .49   .50   .50 

  -81     .36   .36   .37   .37   .37   .38   .38   .39   .39   .39   .40   .40   .41   .41   .42   .42   .43   .43   .44   .44 

  -82     .31   .32   .32   .32   .33   .33   .33   .34   .34   .34   .35   .35   .36   .36   .36   .37   .37   .38   .38   .38 

  -83     .27   .28   .28   .28   .28   .29   .29   .29   .30   .30   .30   .31   .31   .31   .32   .32   .32   .33   .33   .33 

  -84     .24   .24   .24   .24   .25   .25   .25   .26   .26   .26   .27   .27   .27   .27   .28   .28   .28   .28   .28   .29 

  -85     .20   .21   .21   .21   .21   .22   .22   .22   .23   .23   .23   .23   .23   .24   .24   .24   .24   .24   .24   .25 

  -86     .17   .18   .18   .18   .18   .19   .19   .19   .19   .20   .20   .20   .20   .20   .20   .20   .21   .21   .21   .21 

  -87     .15   .15   .15   .15   .16   .16   .16   .16   .16   .16   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17 

  -88     .13   .13   .13   .13   .13   .13   .13   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14 

  -89     .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11 

  



78 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

0 

   89    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   88    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   87    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   86    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   85     .00   .00   .00   .00   .00  0.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   84    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   83    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   82    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   81    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   80    -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

  

   79     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   78     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   77     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   76     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   75    -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   74    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   73    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   72    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01 

   71    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.01  -.00 

   70     .00   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  

   69     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .01   .01 

   68     .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .01   .02   .02 

   67     .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .02   .03   .03   .03   .03 

   66     .02   .02   .02   .03   .03   .03   .03   .03   .03   .03   .03   .03   .03   .04   .04   .04   .04   .04   .05   .05 

   65     .04   .04   .04   .04   .04   .04   .04   .04   .04   .05   .05   .05   .05   .05   .05   .06   .06   .06   .06   .07 

   64     .05   .05   .05   .05   .05   .05   .06   .06   .06   .06   .06   .06   .07   .07   .07   .07   .08   .08   .08   .09 

   63     .07   .07   .07   .07   .07   .07   .07   .07   .08   .08   .08   .08   .09   .09   .09   .09   .10   .10   .10   .11 

   62     .09   .09   .09   .09   .09   .09   .09   .09   .10   .10   .10   .10   .11   .11   .11   .12   .12   .12   .13   .13 

   61     .11   .11   .11   .11   .11   .11   .12   .12   .12   .12   .12   .13   .13   .13   .14   .14   .14   .15   .16   .16 

   60     .14   .14   .14   .14   .14   .14   .14   .14   .15   .15   .15   .15   .16   .16   .17   .17   .18   .18   .19   .19 

  

   59     .17   .17   .17   .17   .17   .17   .17   .17   .18   .18   .18   .19   .19   .19   .20   .20   .21   .22   .22   .23 

   58     .20   .20   .20   .20   .20   .20   .20   .21   .21   .21   .22   .22   .22   .23   .24   .24   .25   .25   .26   .27 

   57     .23   .23   .23   .24   .24   .24   .24   .24   .25   .25   .25   .26   .26   .27   .28   .28   .29   .30   .31   .31 

   56     .28   .28   .28   .28   .28   .28   .28   .29   .29   .29   .30   .30   .31   .31   .32   .33   .34   .35   .35   .36 

   55     .32   .32   .33   .33   .33   .33   .33   .34   .34   .34   .35   .35   .36   .37   .37   .38   .39   .40   .41   .42 

   54     .38   .38   .38   .38   .38   .39   .39   .39   .40   .40   .40   .41   .42   .42   .43   .44   .45   .46   .47   .48 

   53     .44   .44   .44   .44   .45   .45   .45   .45   .46   .46   .46   .47   .48   .48   .49   .50   .51   .52   .53   .54 

   52     .51   .51   .51   .51   .51   .51   .52   .52   .52   .53   .53   .54   .54   .55   .56   .56   .57   .59   .60   .62 

   51     .58   .58   .58   .58   .58   .59   .59   .59   .59   .60   .60   .61   .61   .62   .63   .64   .65   .66   .68   .70 

   50     .66   .66   .66   .66   .66   .66   .66   .67   .67   .67   .68   .69   .69   .70   .71   .73   .74   .75   .77   .79 

  

   49     .74   .73   .73   .73   .74   .74   .74   .74   .75   .76   .76   .77   .78   .79   .81   .82   .84   .85   .87   .89 

   48     .82   .82   .82   .82   .82   .82   .82   .83   .84   .84   .85   .87   .88   .89   .91   .92   .94   .96   .98  1.01 

   47     .91   .91   .91   .91   .91   .91   .92   .92   .93   .94   .95   .97   .98  1.00  1.02  1.04  1.06  1.08  1.10  1.13 

   46    1.02  1.01  1.01  1.01  1.01  1.01  1.02  1.03  1.04  1.05  1.06  1.08  1.10  1.11  1.14  1.16  1.18  1.21  1.23  1.26 

   45    1.13  1.13  1.13  1.12  1.13  1.13  1.14  1.15  1.16  1.17  1.19  1.20  1.22  1.24  1.27  1.29  1.32  1.34  1.37  1.40 

   44    1.27  1.26  1.26  1.26  1.26  1.26  1.27  1.28  1.29  1.30  1.32  1.34  1.36  1.38  1.41  1.43  1.46  1.49  1.51  1.55 

   43    1.41  1.40  1.40  1.40  1.41  1.41  1.42  1.43  1.44  1.45  1.47  1.49  1.51  1.53  1.55  1.58  1.60  1.63  1.66  1.70 

   42    1.56  1.56  1.56  1.56  1.56  1.57  1.58  1.59  1.60  1.61  1.62  1.64  1.66  1.68  1.71  1.73  1.76  1.79  1.82  1.85 

   41    1.72  1.72  1.72  1.73  1.73  1.74  1.74  1.75  1.76  1.78  1.79  1.81  1.83  1.85  1.87  1.89  1.92  1.95  1.99  2.02 

   40    1.90  1.90  1.90  1.90  1.90  1.91  1.92  1.93  1.94  1.95  1.96  1.98  2.00  2.02  2.04  2.07  2.10  2.13  2.16  2.20 

  

  



79 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

0 

   39    2.08  2.08  2.08  2.08  2.08  2.09  2.09  2.10  2.11  2.13  2.14  2.16  2.18  2.20  2.22  2.25  2.28  2.31  2.35  2.39 

   38    2.27  2.27  2.26  2.26  2.26  2.27  2.27  2.28  2.29  2.30  2.32  2.33  2.35  2.38  2.40  2.43  2.46  2.50  2.54  2.58 

   37    2.47  2.46  2.46  2.46  2.46  2.46  2.46  2.47  2.48  2.49  2.50  2.52  2.54  2.56  2.59  2.62  2.66  2.70  2.74  2.79 

   36    2.68  2.67  2.67  2.66  2.66  2.66  2.66  2.67  2.68  2.69  2.70  2.72  2.74  2.76  2.79  2.83  2.86  2.90  2.95  3.00 

   35    2.91  2.90  2.89  2.88  2.88  2.88  2.88  2.89  2.89  2.91  2.92  2.94  2.96  2.98  3.01  3.05  3.09  3.13  3.18  3.23 

   34    3.15  3.14  3.13  3.12  3.12  3.12  3.12  3.12  3.13  3.14  3.16  3.17  3.20  3.22  3.25  3.29  3.33  3.37  3.42  3.47 

   33    3.40  3.38  3.37  3.37  3.36  3.36  3.36  3.37  3.38  3.39  3.40  3.42  3.44  3.47  3.50  3.53  3.57  3.62  3.67  3.72 

   32    3.65  3.63  3.62  3.62  3.61  3.61  3.61  3.62  3.63  3.64  3.65  3.67  3.69  3.72  3.75  3.78  3.83  3.87  3.92  3.98 

   31    3.90  3.88  3.87  3.86  3.86  3.86  3.86  3.86  3.87  3.88  3.90  3.92  3.94  3.97  4.00  4.04  4.08  4.13  4.18  4.24 

   30    4.14  4.12  4.11  4.10  4.09  4.09  4.09  4.10  4.11  4.12  4.14  4.16  4.19  4.22  4.25  4.29  4.34  4.39  4.45  4.50 

  

   29    4.38  4.35  4.33  4.32  4.31  4.31  4.31  4.31  4.32  4.34  4.36  4.38  4.41  4.45  4.49  4.53  4.58  4.64  4.70  4.77 

   28    4.61  4.58  4.56  4.54  4.52  4.52  4.52  4.52  4.53  4.54  4.56  4.59  4.62  4.66  4.70  4.75  4.81  4.87  4.95  5.03 

   27    4.85  4.82  4.79  4.77  4.75  4.74  4.73  4.73  4.74  4.75  4.77  4.80  4.83  4.87  4.92  4.98  5.04  5.12  5.21  5.30 

   26    5.11  5.08  5.05  5.02  5.00  4.99  4.98  4.98  4.98  4.99  5.01  5.04  5.08  5.12  5.17  5.24  5.31  5.40  5.50  5.61 

   25    5.42  5.38  5.34  5.32  5.29  5.28  5.27  5.27  5.28  5.29  5.31  5.34  5.38  5.43  5.49  5.56  5.64  5.74  5.84  5.96 

   24    5.75  5.71  5.68  5.65  5.63  5.62  5.62  5.62  5.63  5.64  5.67  5.71  5.75  5.80  5.87  5.94  6.03  6.12  6.23  6.35 

   23    6.10  6.06  6.03  6.01  6.00  5.99  5.99  5.99  6.01  6.03  6.06  6.10  6.15  6.20  6.27  6.35  6.44  6.54  6.65  6.77 

   22    6.43  6.40  6.38  6.36  6.35  6.35  6.36  6.37  6.39  6.41  6.45  6.49  6.55  6.61  6.68  6.76  6.86  6.96  7.08  7.21 

   21    6.75  6.72  6.69  6.68  6.67  6.68  6.69  6.71  6.73  6.77  6.81  6.86  6.93  7.00  7.08  7.17  7.27  7.39  7.51  7.65 

   20    7.02  6.98  6.95  6.93  6.93  6.93  6.94  6.97  7.01  7.05  7.11  7.18  7.26  7.35  7.44  7.55  7.67  7.79  7.93  8.07 

  

   19    7.23  7.17  7.13  7.11  7.09  7.10  7.12  7.15  7.20  7.26  7.34  7.43  7.53  7.64  7.76  7.89  8.02  8.16  8.31  8.47 

   18    7.39  7.32  7.27  7.24  7.22  7.22  7.24  7.29  7.35  7.43  7.52  7.63  7.76  7.89  8.03  8.18  8.34  8.51  8.67  8.84 

   17    7.56  7.48  7.42  7.38  7.36  7.36  7.39  7.44  7.51  7.60  7.72  7.84  7.99  8.14  8.30  8.48  8.65  8.84  9.02  9.20 

   16    7.80  7.71  7.64  7.59  7.57  7.57  7.60  7.66  7.74  7.84  7.96  8.10  8.26  8.43  8.61  8.79  8.98  9.18  9.38  9.57 

   15    8.14  8.05  7.98  7.93  7.91  7.91  7.94  8.00  8.08  8.19  8.31  8.46  8.62  8.79  8.97  9.16  9.36  9.55  9.76  9.95 

   14    8.63  8.55  8.48  8.44  8.42  8.42  8.45  8.51  8.59  8.69  8.81  8.95  9.10  9.26  9.43  9.62  9.80  9.99 10.18 10.37 

   13    9.23  9.16  9.10  9.06  9.05  9.05  9.08  9.14  9.21  9.30  9.42  9.54  9.68  9.82  9.98 10.14 10.31 10.47 10.64 10.80 

   12    9.87  9.81  9.77  9.74  9.73  9.74  9.77  9.82  9.88  9.97 10.06 10.17 10.29 10.41 10.55 10.68 10.82 10.95 11.09 11.22 

   11   10.49 10.45 10.42 10.41 10.40 10.41 10.44 10.48 10.54 10.61 10.69 10.77 10.87 10.97 11.07 11.18 11.29 11.40 11.50 11.60 

   10   11.03 11.01 11.00 10.99 11.00 11.01 11.03 11.07 11.11 11.16 11.22 11.28 11.35 11.43 11.51 11.59 11.67 11.75 11.84 11.92 

  

    9   11.46 11.45 11.45 11.45 11.46 11.47 11.49 11.52 11.55 11.59 11.63 11.67 11.72 11.77 11.83 11.89 11.95 12.02 12.09 12.16 

    8   11.80 11.80 11.80 11.80 11.81 11.82 11.84 11.85 11.88 11.90 11.93 11.97 12.00 12.04 12.09 12.14 12.19 12.24 12.30 12.36 

    7   12.07 12.07 12.06 12.07 12.07 12.08 12.09 12.10 12.12 12.14 12.16 12.19 12.22 12.25 12.29 12.33 12.37 12.42 12.46 12.51 

    6   12.29 12.28 12.27 12.27 12.27 12.27 12.28 12.29 12.30 12.32 12.34 12.36 12.39 12.42 12.45 12.48 12.52 12.55 12.59 12.63 

    5   12.46 12.45 12.44 12.43 12.43 12.43 12.43 12.44 12.45 12.46 12.48 12.50 12.52 12.54 12.57 12.60 12.63 12.66 12.69 12.72 

    4   12.62 12.61 12.59 12.59 12.58 12.58 12.58 12.58 12.59 12.60 12.61 12.62 12.64 12.66 12.68 12.70 12.72 12.75 12.78 12.81 

    3   12.78 12.76 12.75 12.73 12.73 12.72 12.72 12.72 12.72 12.72 12.73 12.74 12.75 12.76 12.78 12.80 12.82 12.84 12.86 12.89 

    2   12.93 12.91 12.89 12.87 12.86 12.85 12.84 12.84 12.84 12.84 12.84 12.85 12.85 12.86 12.88 12.89 12.91 12.92 12.94 12.97 

    1   13.06 13.04 13.01 12.99 12.98 12.96 12.95 12.94 12.94 12.94 12.94 12.94 12.94 12.95 12.96 12.97 12.98 13.00 13.01 13.03 

    0   13.16 13.14 13.11 13.09 13.08 13.06 13.05 13.04 13.03 13.02 13.02 13.02 13.02 13.02 13.03 13.04 13.04 13.06 13.07 13.08 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

0 

   -1   13.24 13.22 13.19 13.17 13.15 13.14 13.12 13.11 13.10 13.09 13.09 13.08 13.08 13.08 13.08 13.09 13.09 13.10 13.11 13.13 

   -2   13.30 13.28 13.25 13.23 13.21 13.19 13.18 13.17 13.16 13.15 13.14 13.13 13.13 13.13 13.13 13.13 13.13 13.14 13.15 13.16 

   -3   13.35 13.32 13.30 13.28 13.26 13.24 13.22 13.21 13.20 13.19 13.18 13.17 13.17 13.16 13.16 13.16 13.17 13.17 13.17 13.18 

   -4   13.38 13.36 13.33 13.31 13.29 13.27 13.25 13.24 13.22 13.21 13.20 13.20 13.19 13.19 13.19 13.18 13.19 13.19 13.19 13.19 

   -5   13.40 13.38 13.35 13.33 13.31 13.29 13.27 13.26 13.24 13.23 13.22 13.21 13.21 13.20 13.20 13.19 13.19 13.19 13.19 13.20 

   -6   13.42 13.39 13.37 13.35 13.32 13.30 13.29 13.27 13.26 13.24 13.23 13.22 13.21 13.20 13.20 13.19 13.19 13.19 13.19 13.19 

   -7   13.43 13.40 13.38 13.35 13.33 13.31 13.29 13.28 13.26 13.25 13.23 13.22 13.21 13.20 13.19 13.19 13.18 13.18 13.18 13.18 

   -8   13.43 13.41 13.38 13.36 13.33 13.31 13.29 13.27 13.26 13.24 13.23 13.21 13.20 13.19 13.18 13.18 13.17 13.16 13.16 13.15 

   -9   13.43 13.40 13.38 13.35 13.33 13.30 13.28 13.26 13.25 13.23 13.21 13.20 13.19 13.18 13.17 13.16 13.15 13.14 13.13 13.13 

  

  -10   13.42 13.39 13.36 13.34 13.31 13.29 13.27 13.25 13.23 13.21 13.19 13.18 13.16 13.15 13.14 13.13 13.11 13.10 13.10 13.09 

  -11   13.39 13.37 13.34 13.31 13.29 13.27 13.24 13.22 13.20 13.18 13.17 13.15 13.13 13.12 13.10 13.09 13.07 13.06 13.05 13.04 

  -12   13.36 13.34 13.31 13.28 13.26 13.24 13.21 13.19 13.17 13.15 13.13 13.11 13.09 13.08 13.06 13.05 13.03 13.02 13.00 12.99 

  -13   13.33 13.30 13.27 13.25 13.22 13.20 13.17 13.15 13.13 13.11 13.09 13.07 13.05 13.03 13.01 13.00 12.98 12.97 12.95 12.94 

  -14   13.28 13.26 13.23 13.20 13.18 13.15 13.13 13.10 13.08 13.06 13.04 13.02 13.00 12.98 12.96 12.94 12.93 12.91 12.89 12.88 

  -15   13.23 13.20 13.18 13.15 13.13 13.10 13.08 13.05 13.03 13.00 12.98 12.96 12.94 12.92 12.90 12.88 12.86 12.84 12.82 12.81 

  -16   13.17 13.15 13.12 13.09 13.07 13.04 13.02 12.99 12.97 12.94 12.92 12.90 12.87 12.85 12.83 12.81 12.79 12.77 12.75 12.73 

  -17   13.11 13.08 13.06 13.03 13.00 12.98 12.95 12.93 12.90 12.88 12.85 12.83 12.81 12.78 12.76 12.74 12.72 12.70 12.68 12.66 

  -18   13.04 13.01 12.99 12.96 12.93 12.91 12.88 12.85 12.83 12.80 12.78 12.76 12.73 12.71 12.69 12.66 12.64 12.62 12.60 12.57 

  -19   12.97 12.94 12.91 12.88 12.86 12.83 12.80 12.78 12.75 12.73 12.70 12.68 12.65 12.63 12.61 12.58 12.56 12.54 12.51 12.49 

  

  -20   12.89 12.86 12.83 12.80 12.78 12.75 12.72 12.70 12.67 12.64 12.62 12.59 12.57 12.54 12.52 12.49 12.47 12.44 12.42 12.40 

  -21   12.81 12.78 12.75 12.72 12.69 12.67 12.64 12.61 12.58 12.56 12.53 12.51 12.48 12.45 12.43 12.40 12.38 12.35 12.32 12.30 

  -22   12.72 12.69 12.66 12.63 12.60 12.58 12.55 12.52 12.50 12.47 12.44 12.42 12.39 12.36 12.34 12.31 12.28 12.25 12.23 12.20 

  -23   12.63 12.60 12.57 12.54 12.51 12.48 12.46 12.43 12.40 12.37 12.35 12.32 12.29 12.27 12.24 12.21 12.18 12.15 12.12 12.09 

  -24   12.53 12.50 12.47 12.45 12.42 12.39 12.36 12.33 12.30 12.28 12.25 12.22 12.19 12.16 12.13 12.10 12.07 12.04 12.01 11.97 

  -25   12.43 12.40 12.38 12.35 12.32 12.29 12.26 12.23 12.20 12.17 12.14 12.11 12.08 12.05 12.02 11.99 11.95 11.92 11.88 11.85 

  -26   12.33 12.30 12.28 12.25 12.22 12.19 12.16 12.13 12.10 12.07 12.03 12.00 11.97 11.93 11.90 11.86 11.83 11.79 11.75 11.71 

  -27   12.23 12.20 12.17 12.14 12.11 12.08 12.05 12.02 11.99 11.95 11.92 11.88 11.85 11.81 11.77 11.73 11.69 11.65 11.61 11.57 

  -28   12.12 12.10 12.07 12.04 12.00 11.97 11.94 11.90 11.87 11.83 11.80 11.76 11.72 11.68 11.64 11.60 11.56 11.51 11.47 11.43 

  -29   12.01 11.98 11.95 11.92 11.89 11.85 11.82 11.78 11.75 11.71 11.67 11.63 11.59 11.55 11.51 11.46 11.42 11.37 11.32 11.27 

  

  -30   11.89 11.86 11.83 11.80 11.76 11.73 11.69 11.66 11.62 11.58 11.54 11.50 11.45 11.41 11.36 11.32 11.27 11.22 11.17 11.12 

  -31   11.75 11.72 11.70 11.66 11.63 11.60 11.56 11.52 11.48 11.44 11.40 11.36 11.31 11.27 11.22 11.17 11.12 11.07 11.02 10.97 

  -32   11.61 11.58 11.55 11.52 11.49 11.46 11.42 11.38 11.34 11.30 11.26 11.21 11.17 11.12 11.07 11.02 10.97 10.92 10.87 10.81 

  -33   11.45 11.43 11.40 11.37 11.34 11.31 11.27 11.23 11.20 11.15 11.11 11.07 11.02 10.97 10.92 10.87 10.82 10.77 10.72 10.66 

  -34   11.30 11.27 11.24 11.21 11.18 11.15 11.12 11.08 11.04 11.00 10.96 10.91 10.87 10.82 10.77 10.72 10.67 10.61 10.56 10.50 

  -35   11.14 11.11 11.08 11.05 11.02 10.99 10.96 10.92 10.88 10.84 10.80 10.75 10.71 10.66 10.61 10.56 10.51 10.45 10.40 10.34 

  -36   10.98 10.95 10.92 10.89 10.86 10.82 10.79 10.75 10.71 10.67 10.63 10.58 10.54 10.49 10.44 10.39 10.34 10.28 10.23 10.17 

  -37   10.82 10.79 10.76 10.72 10.69 10.65 10.61 10.57 10.53 10.49 10.45 10.41 10.36 10.32 10.27 10.22 10.17 10.11 10.05  9.99 

  -38   10.66 10.63 10.59 10.55 10.51 10.47 10.43 10.39 10.35 10.31 10.27 10.22 10.18 10.13 10.08 10.03  9.98  9.93  9.87  9.81 

  -39   10.49 10.45 10.41 10.37 10.32 10.28 10.24 10.20 10.15 10.11 10.07 10.03  9.98  9.93  9.89  9.84  9.78  9.73  9.67  9.60 

  

  



81 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

0 

  -40   10.29 10.25 10.21 10.17 10.12 10.08 10.04  9.99  9.95  9.91  9.86  9.82  9.77  9.72  9.67  9.62  9.56  9.50  9.44  9.38 

  -41   10.08 10.04 10.00  9.96  9.91  9.87  9.83  9.78  9.74  9.69  9.64  9.59  9.54  9.49  9.43  9.38  9.32  9.26  9.20  9.13 

  -42    9.87  9.83  9.78  9.74  9.70  9.65  9.61  9.56  9.52  9.46  9.41  9.36  9.30  9.25  9.19  9.13  9.07  9.01  8.94  8.88 

  -43    9.64  9.61  9.57  9.52  9.48  9.44  9.39  9.35  9.30  9.24  9.19  9.13  9.07  9.01  8.95  8.88  8.82  8.76  8.69  8.63 

  -44    9.42  9.38  9.35  9.31  9.27  9.23  9.18  9.14  9.08  9.03  8.97  8.91  8.85  8.78  8.72  8.66  8.59  8.53  8.47  8.40 

  -45    9.19  9.17  9.14  9.11  9.07  9.03  8.99  8.94  8.88  8.83  8.77  8.71  8.65  8.59  8.53  8.46  8.40  8.34  8.28  8.22 

  -46    8.95  8.94  8.93  8.91  8.88  8.84  8.80  8.76  8.71  8.66  8.61  8.55  8.50  8.44  8.38  8.32  8.26  8.20  8.14  8.08 

  -47    8.70  8.70  8.70  8.69  8.67  8.65  8.62  8.59  8.55  8.51  8.46  8.42  8.36  8.31  8.26  8.20  8.14  8.08  8.02  7.96 

  -48    8.41  8.43  8.44  8.44  8.44  8.43  8.41  8.39  8.37  8.33  8.30  8.26  8.21  8.17  8.12  8.06  8.01  7.95  7.89  7.83 

  -49    8.09  8.11  8.13  8.14  8.15  8.15  8.15  8.14  8.12  8.10  8.08  8.05  8.01  7.97  7.93  7.88  7.83  7.77  7.71  7.66 

  

  -50    7.71  7.74  7.76  7.78  7.79  7.80  7.80  7.80  7.79  7.78  7.76  7.74  7.71  7.68  7.65  7.61  7.56  7.51  7.46  7.40 

  -51    7.26  7.29  7.32  7.34  7.35  7.36  7.36  7.36  7.36  7.35  7.34  7.33  7.31  7.28  7.26  7.22  7.19  7.14  7.10  7.05 

  -52    6.76  6.79  6.82  6.84  6.85  6.86  6.87  6.87  6.87  6.86  6.86  6.84  6.83  6.81  6.79  6.76  6.73  6.70  6.66  6.62 

  -53    6.25  6.27  6.30  6.32  6.33  6.34  6.35  6.35  6.35  6.35  6.34  6.34  6.32  6.31  6.29  6.27  6.25  6.22  6.19  6.15 

  -54    5.76  5.78  5.80  5.82  5.83  5.84  5.85  5.85  5.85  5.85  5.85  5.84  5.84  5.82  5.81  5.79  5.78  5.75  5.73  5.70 

  -55    5.33  5.35  5.36  5.38  5.39  5.40  5.41  5.41  5.42  5.42  5.42  5.41  5.41  5.40  5.39  5.38  5.37  5.35  5.33  5.31 

  -56    4.99  5.00  5.02  5.03  5.04  5.05  5.05  5.06  5.07  5.07  5.07  5.07  5.07  5.07  5.06  5.05  5.04  5.03  5.01  4.99 

  -57    4.72  4.73  4.74  4.75  4.76  4.76  4.77  4.78  4.79  4.79  4.79  4.80  4.80  4.79  4.79  4.78  4.78  4.76  4.75  4.73 

  -58    4.48  4.49  4.50  4.51  4.52  4.53  4.54  4.54  4.55  4.55  4.56  4.56  4.56  4.56  4.56  4.56  4.55  4.54  4.53  4.52 

  -59    4.27  4.28  4.29  4.30  4.30  4.31  4.32  4.33  4.33  4.34  4.34  4.35  4.35  4.35  4.35  4.35  4.34  4.33  4.33  4.31 

  

  -60    4.04  4.05  4.06  4.07  4.08  4.09  4.10  4.11  4.11  4.12  4.12  4.13  4.13  4.13  4.13  4.13  4.13  4.12  4.11  4.10 

  -61    3.80  3.81  3.82  3.83  3.83  3.84  3.85  3.86  3.86  3.87  3.88  3.88  3.89  3.89  3.89  3.89  3.89  3.88  3.87  3.86 

  -62    3.53  3.54  3.55  3.56  3.57  3.57  3.58  3.59  3.59  3.60  3.61  3.61  3.62  3.62  3.62  3.62  3.62  3.62  3.61  3.60 

  -63    3.26  3.27  3.28  3.28  3.29  3.30  3.30  3.31  3.32  3.32  3.33  3.33  3.34  3.34  3.34  3.34  3.34  3.34  3.34  3.33 

  -64    2.99  3.00  3.01  3.01  3.02  3.03  3.03  3.04  3.04  3.05  3.05  3.06  3.06  3.07  3.07  3.07  3.07  3.07  3.06  3.06 

  -65    2.74  2.75  2.75  2.76  2.76  2.77  2.78  2.78  2.79  2.79  2.80  2.80  2.81  2.81  2.81  2.81  2.81  2.81  2.81  2.81 

  -66    2.51  2.51  2.52  2.53  2.53  2.54  2.55  2.55  2.56  2.56  2.57  2.57  2.58  2.58  2.58  2.59  2.59  2.58  2.58  2.58 

  -67    2.29  2.30  2.31  2.32  2.33  2.33  2.34  2.35  2.35  2.36  2.36  2.37  2.37  2.38  2.38  2.38  2.38  2.38  2.38  2.37 

  -68    2.09  2.10  2.11  2.12  2.13  2.14  2.15  2.16  2.17  2.17  2.18  2.18  2.18  2.19  2.19  2.19  2.19  2.19  2.19  2.18 

  -69    1.90  1.92  1.93  1.94  1.95  1.96  1.97  1.98  1.99  1.99  2.00  2.00  2.01  2.01  2.01  2.01  2.01  2.01  2.01  2.01 

  

  -70    1.73  1.74  1.75  1.77  1.78  1.79  1.80  1.81  1.82  1.82  1.83  1.83  1.84  1.84  1.84  1.85  1.85  1.85  1.84  1.84 

  -71    1.56  1.57  1.58  1.60  1.61  1.62  1.63  1.64  1.64  1.65  1.66  1.66  1.67  1.67  1.68  1.68  1.68  1.68  1.68  1.68 

  -72    1.40  1.41  1.42  1.43  1.44  1.45  1.46  1.47  1.47  1.48  1.49  1.49  1.50  1.50  1.51  1.51  1.52  1.52  1.52  1.52 

  -73    1.24  1.25  1.26  1.27  1.28  1.29  1.30  1.30  1.31  1.32  1.32  1.33  1.34  1.34  1.35  1.35  1.36  1.36  1.36  1.37 

  -74    1.10  1.11  1.12  1.12  1.13  1.14  1.14  1.15  1.16  1.16  1.17  1.18  1.18  1.19  1.20  1.20  1.21  1.21  1.22  1.22 

  -75     .97   .98   .98   .99   .99  1.00  1.01  1.01  1.02  1.03  1.03  1.04  1.05  1.05  1.06  1.07  1.07  1.08  1.08  1.09 

  -76     .86   .86   .87   .87   .87   .88   .89   .89   .90   .91   .91   .92   .93   .93   .94   .94   .95   .95   .96   .96 

  -77     .75   .76   .76   .77   .77   .78   .78   .79   .79   .80   .81   .81   .82   .82   .83   .83   .84   .84   .85   .85 

  -78     .66   .67   .67   .68   .68   .68   .69   .69   .70   .70   .71   .72   .72   .73   .73   .74   .74   .74   .75   .75 

  -79     .58   .59   .59   .59   .60   .60   .61   .61   .62   .62   .63   .63   .63   .64   .64   .65   .65   .65   .65   .66 

  

  -80     .51   .51   .52   .52   .53   .53   .53   .54   .54   .55   .55   .55   .55   .56   .56   .56   .56   .57   .57   .57 

  -81     .44   .45   .45   .46   .46   .46   .47   .47   .47   .48   .48   .48   .48   .48   .49   .49   .49   .49   .49   .49 

  -82     .39   .39   .39   .40   .40   .40   .40   .41   .41   .41   .41   .41   .41   .42   .42   .42   .42   .42   .42   .42 

  -83     .33   .34   .34   .34   .34   .35   .35   .35   .35   .35   .35   .35   .35   .35   .35   .35   .36   .36   .36   .36 

  -84     .29   .29   .29   .29   .29   .30   .30   .30   .30   .30   .30   .30   .30   .30   .30   .30   .30   .30   .30   .30 

  -85     .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25 

  -86     .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21 

  -87     .17   .17   .17   .17   .17   .18   .18   .18   .18   .18   .18   .18   .17   .17   .17   .17   .17   .17   .17   .17 

  -88     .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14 

  -89     .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .11   .11 

  



82 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

0 

   89    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   88    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   87    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   86    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   85    0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00 

   84    -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   83    -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   82    -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   81    -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   80    0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00 

  

   79     .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   78     .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   77     .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   76     .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   75    0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00 

   74    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .01   .01   .01   .01 

   73    -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .01   .02   .02 

   72    -.01  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .01   .01   .01   .01   .01   .02   .02   .02   .02   .03   .03 

   71    -.00  -.00  -.00  -.00   .00   .00   .00   .01   .01   .01   .01   .02   .02   .02   .03   .03   .03   .03   .04   .04 

   70    0.00   .00   .00   .00   .01   .01   .01   .01   .02   .02   .02   .03   .03   .03   .04   .04   .04   .05   .05   .06 

  

   69     .01   .01   .01   .01   .02   .02   .02   .02   .03   .03   .03   .04   .04   .05   .05   .05   .06   .06   .07   .07 

   68     .02   .02   .02   .03   .03   .03   .03   .04   .04   .04   .05   .05   .06   .06   .06   .07   .07   .08   .08   .09 

   67     .03   .04   .04   .04   .04   .05   .05   .05   .06   .06   .06   .07   .07   .08   .08   .09   .09   .10   .11   .11 

   66     .05   .05   .06   .06   .06   .07   .07   .07   .08   .08   .09   .09   .10   .10   .11   .11   .12   .12   .13   .14 

   65     .07   .07   .08   .08   .08   .09   .09   .10   .10   .11   .11   .12   .12   .13   .13   .14   .15   .15   .16   .17 

   64     .09   .09   .10   .10   .11   .11   .12   .12   .13   .13   .14   .15   .15   .16   .17   .17   .18   .19   .20   .20 

   63     .11   .12   .12   .13   .13   .14   .15   .15   .16   .17   .17   .18   .19   .20   .20   .21   .22   .23   .24   .25 

   62     .14   .14   .15   .16   .16   .17   .18   .19   .19   .20   .21   .22   .23   .24   .25   .26   .27   .28   .28   .29 

   61     .17   .17   .18   .19   .20   .20   .21   .22   .23   .24   .25   .26   .27   .28   .29   .30   .31   .32   .34   .35 

   60     .20   .21   .22   .22   .23   .24   .25   .26   .27   .28   .29   .30   .31   .33   .34   .35   .36   .37   .39   .40 

  

   59     .24   .24   .25   .26   .27   .28   .29   .30   .31   .33   .34   .35   .36   .37   .39   .40   .41   .43   .44   .46 

   58     .28   .29   .30   .31   .32   .33   .34   .35   .36   .37   .38   .40   .41   .43   .44   .46   .47   .49   .51   .52 

   57     .32   .33   .34   .35   .36   .38   .39   .40   .41   .42   .44   .45   .47   .48   .50   .52   .54   .56   .58   .60 

   56     .37   .39   .40   .41   .42   .43   .44   .46   .47   .48   .50   .52   .53   .55   .57   .59   .61   .64   .66   .68 

   55     .43   .44   .45   .47   .48   .49   .51   .53   .54   .56   .58   .60   .62   .64   .66   .68   .70   .73   .75   .78 

   54     .49   .50   .52   .53   .55   .57   .59   .60   .63   .65   .67   .69   .71   .74   .76   .78   .81   .83   .86   .89 

   53     .56   .57   .59   .61   .63   .65   .67   .69   .72   .74   .77   .79   .82   .84   .87   .90   .93   .96   .98  1.01 

   52     .63   .65   .67   .69   .71   .74   .76   .79   .82   .84   .87   .90   .93   .96   .99  1.03  1.06  1.09  1.12  1.15 

   51     .72   .74   .76   .78   .81   .84   .86   .89   .92   .95   .99  1.02  1.05  1.09  1.12  1.16  1.19  1.23  1.26  1.29 

   50     .81   .83   .86   .88   .91   .94   .97  1.00  1.04  1.07  1.11  1.14  1.18  1.22  1.25  1.29  1.33  1.36  1.40  1.44 

  

   49     .92   .94   .96   .99  1.02  1.05  1.09  1.12  1.16  1.19  1.23  1.27  1.31  1.35  1.38  1.42  1.46  1.50  1.54  1.58 

   48    1.03  1.06  1.08  1.11  1.14  1.18  1.21  1.24  1.28  1.32  1.35  1.39  1.43  1.47  1.52  1.56  1.60  1.65  1.69  1.74 

   47    1.16  1.18  1.21  1.24  1.27  1.31  1.34  1.37  1.41  1.45  1.49  1.53  1.57  1.61  1.66  1.70  1.75  1.80  1.85  1.90 

   46    1.29  1.32  1.35  1.38  1.41  1.45  1.48  1.52  1.55  1.59  1.63  1.67  1.72  1.76  1.81  1.86  1.92  1.97  2.02  2.08 

   45    1.43  1.46  1.49  1.53  1.56  1.60  1.63  1.67  1.71  1.75  1.80  1.84  1.89  1.94  1.99  2.04  2.10  2.15  2.21  2.27 

   44    1.58  1.61  1.64  1.68  1.72  1.75  1.80  1.84  1.88  1.93  1.97  2.02  2.07  2.13  2.18  2.24  2.30  2.36  2.43  2.50 

   43    1.73  1.77  1.80  1.84  1.88  1.92  1.97  2.01  2.06  2.11  2.16  2.22  2.27  2.33  2.40  2.46  2.53  2.60  2.68  2.75 

   42    1.89  1.93  1.97  2.01  2.05  2.10  2.15  2.20  2.25  2.30  2.36  2.42  2.49  2.55  2.62  2.70  2.78  2.86  2.94  3.03 

   41    2.06  2.10  2.15  2.19  2.24  2.29  2.34  2.39  2.45  2.51  2.58  2.64  2.72  2.79  2.87  2.95  3.04  3.13  3.22  3.31 

   40    2.24  2.28  2.33  2.38  2.43  2.49  2.55  2.61  2.67  2.74  2.81  2.89  2.97  3.05  3.13  3.22  3.31  3.40  3.50  3.60 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

0 

   39    2.43  2.47  2.53  2.58  2.64  2.70  2.77  2.84  2.91  2.99  3.07  3.15  3.23  3.32  3.41  3.50  3.59  3.68  3.78  3.88 

   38    2.63  2.68  2.73  2.80  2.86  2.93  3.00  3.08  3.16  3.24  3.32  3.41  3.50  3.59  3.68  3.78  3.88  3.97  4.07  4.17 

   37    2.84  2.89  2.96  3.02  3.09  3.17  3.24  3.32  3.41  3.49  3.58  3.68  3.77  3.87  3.97  4.07  4.17  4.27  4.37  4.46 

   36    3.06  3.12  3.19  3.26  3.33  3.41  3.49  3.58  3.67  3.76  3.85  3.95  4.05  4.15  4.25  4.36  4.46  4.57  4.67  4.77 

   35    3.29  3.35  3.42  3.50  3.58  3.66  3.75  3.84  3.93  4.03  4.13  4.23  4.33  4.44  4.54  4.65  4.76  4.87  4.98  5.09 

   34    3.53  3.60  3.67  3.74  3.82  3.91  4.00  4.09  4.18  4.28  4.39  4.49  4.60  4.71  4.83  4.94  5.06  5.18  5.31  5.44 

   33    3.78  3.85  3.92  3.99  4.07  4.15  4.24  4.33  4.43  4.53  4.64  4.75  4.87  4.99  5.11  5.25  5.38  5.53  5.68  5.83 

   32    4.04  4.11  4.18  4.25  4.33  4.41  4.50  4.59  4.68  4.79  4.90  5.02  5.14  5.28  5.42  5.57  5.74  5.90  6.08  6.26 

   31    4.30  4.37  4.44  4.52  4.60  4.68  4.77  4.87  4.97  5.08  5.20  5.33  5.46  5.61  5.77  5.94  6.12  6.31  6.51  6.71 

   30    4.57  4.64  4.72  4.80  4.89  4.98  5.08  5.19  5.31  5.43  5.56  5.70  5.85  6.01  6.18  6.36  6.55  6.75  6.95  7.16 

  

   29    4.84  4.92  5.01  5.10  5.21  5.32  5.44  5.57  5.70  5.84  5.99  6.15  6.31  6.48  6.66  6.84  7.03  7.23  7.43  7.64 

   28    5.12  5.21  5.32  5.44  5.56  5.69  5.84  5.98  6.14  6.30  6.46  6.63  6.81  6.99  7.17  7.36  7.55  7.74  7.94  8.15 

   27    5.41  5.53  5.66  5.80  5.94  6.10  6.26  6.43  6.60  6.78  6.96  7.14  7.33  7.52  7.71  7.89  8.08  8.28  8.47  8.67 

   26    5.73  5.87  6.02  6.17  6.34  6.51  6.69  6.87  7.06  7.26  7.45  7.65  7.84  8.04  8.23  8.43  8.62  8.80  8.99  9.17 

   25    6.09  6.23  6.39  6.56  6.73  6.92  7.11  7.31  7.51  7.72  7.92  8.13  8.33  8.54  8.74  8.93  9.12  9.30  9.47  9.64 

   24    6.49  6.63  6.79  6.97  7.15  7.34  7.54  7.74  7.95  8.16  8.37  8.58  8.79  9.00  9.19  9.39  9.57  9.74  9.91 10.07 

   23    6.91  7.06  7.23  7.40  7.59  7.78  7.98  8.18  8.39  8.60  8.81  9.02  9.22  9.42  9.61  9.80  9.98 10.14 10.30 10.46 

   22    7.35  7.51  7.67  7.85  8.03  8.23  8.42  8.62  8.82  9.03  9.23  9.43  9.63  9.82 10.00 10.18 10.35 10.51 10.66 10.81 

   21    7.79  7.95  8.12  8.29  8.47  8.66  8.85  9.05  9.24  9.44  9.63  9.82 10.01 10.19 10.37 10.54 10.70 10.85 11.00 11.15 

   20    8.22  8.38  8.54  8.72  8.89  9.08  9.26  9.45  9.63  9.82 10.00 10.19 10.37 10.54 10.72 10.88 11.04 11.19 11.33 11.47 

  

   19    8.62  8.79  8.95  9.12  9.30  9.48  9.66  9.84 10.02 10.20 10.38 10.55 10.73 10.90 11.06 11.22 11.37 11.51 11.64 11.77 

   18    9.01  9.18  9.35  9.53  9.71  9.89 10.06 10.24 10.42 10.59 10.76 10.93 11.09 11.25 11.40 11.54 11.68 11.80 11.92 12.04 

   17    9.39  9.57  9.75  9.93 10.11 10.29 10.47 10.64 10.81 10.98 11.14 11.29 11.44 11.58 11.72 11.84 11.96 12.07 12.18 12.28 

   16    9.76  9.95 10.14 10.32 10.50 10.68 10.85 11.02 11.18 11.33 11.48 11.63 11.76 11.89 12.01 12.12 12.22 12.32 12.41 12.50 

   15   10.15 10.34 10.52 10.70 10.87 11.04 11.20 11.35 11.50 11.64 11.77 11.90 12.02 12.14 12.25 12.35 12.45 12.53 12.62 12.70 

   14   10.55 10.73 10.90 11.06 11.22 11.37 11.51 11.64 11.77 11.90 12.02 12.13 12.24 12.34 12.44 12.54 12.63 12.71 12.79 12.86 

   13   10.96 11.11 11.25 11.39 11.52 11.65 11.78 11.90 12.01 12.12 12.23 12.33 12.42 12.52 12.60 12.69 12.77 12.85 12.91 12.98 

   12   11.34 11.46 11.58 11.69 11.80 11.91 12.02 12.12 12.22 12.31 12.41 12.50 12.58 12.66 12.74 12.81 12.88 12.95 13.01 13.07 

   11   11.70 11.79 11.88 11.97 12.06 12.15 12.24 12.32 12.41 12.49 12.57 12.64 12.71 12.78 12.85 12.91 12.97 13.03 13.09 13.14 

   10   12.00 12.08 12.16 12.23 12.31 12.38 12.45 12.51 12.58 12.64 12.71 12.77 12.83 12.89 12.94 13.00 13.06 13.11 13.16 13.21 

  

    9   12.24 12.31 12.38 12.45 12.51 12.57 12.62 12.68 12.73 12.78 12.83 12.88 12.93 12.98 13.03 13.08 13.14 13.19 13.24 13.29 

    8   12.42 12.48 12.54 12.60 12.65 12.70 12.75 12.80 12.84 12.89 12.93 12.98 13.02 13.07 13.11 13.16 13.21 13.26 13.31 13.35 

    7   12.56 12.61 12.66 12.71 12.76 12.80 12.85 12.89 12.93 12.98 13.02 13.06 13.10 13.15 13.19 13.23 13.28 13.32 13.37 13.41 

    6   12.67 12.71 12.75 12.79 12.84 12.88 12.92 12.96 13.01 13.05 13.09 13.13 13.18 13.22 13.26 13.30 13.34 13.38 13.42 13.45 

    5   12.76 12.80 12.83 12.87 12.91 12.95 12.99 13.03 13.07 13.11 13.15 13.19 13.23 13.27 13.31 13.35 13.39 13.42 13.46 13.49 

    4   12.84 12.88 12.91 12.95 12.98 13.02 13.06 13.09 13.13 13.17 13.21 13.24 13.28 13.32 13.35 13.39 13.43 13.46 13.49 13.52 

    3   12.92 12.95 12.98 13.01 13.05 13.08 13.11 13.15 13.18 13.22 13.25 13.28 13.32 13.35 13.39 13.42 13.45 13.48 13.51 13.54 

    2   12.99 13.01 13.04 13.07 13.10 13.13 13.16 13.19 13.22 13.25 13.29 13.32 13.35 13.38 13.41 13.43 13.46 13.49 13.51 13.54 

    1   13.05 13.07 13.09 13.12 13.14 13.17 13.20 13.22 13.25 13.28 13.31 13.34 13.37 13.39 13.42 13.44 13.46 13.49 13.51 13.53 

    0   13.10 13.12 13.14 13.16 13.18 13.20 13.23 13.25 13.27 13.30 13.32 13.35 13.37 13.40 13.42 13.44 13.46 13.48 13.50 13.52 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

0 

   -1   13.14 13.16 13.17 13.19 13.21 13.23 13.25 13.27 13.29 13.31 13.33 13.35 13.37 13.39 13.41 13.43 13.45 13.47 13.48 13.50 

   -2   13.17 13.18 13.20 13.21 13.23 13.24 13.26 13.28 13.29 13.31 13.33 13.35 13.36 13.38 13.40 13.41 13.43 13.44 13.45 13.46 

   -3   13.19 13.20 13.21 13.22 13.23 13.25 13.26 13.28 13.29 13.31 13.32 13.34 13.35 13.36 13.37 13.39 13.40 13.41 13.42 13.42 

   -4   13.20 13.21 13.21 13.22 13.23 13.24 13.26 13.27 13.28 13.29 13.30 13.31 13.33 13.34 13.34 13.35 13.36 13.36 13.37 13.38 

   -5   13.20 13.20 13.21 13.22 13.22 13.23 13.24 13.25 13.26 13.27 13.27 13.28 13.29 13.30 13.30 13.31 13.31 13.32 13.32 13.32 

   -6   13.19 13.20 13.20 13.20 13.21 13.21 13.22 13.22 13.23 13.23 13.24 13.24 13.25 13.25 13.26 13.26 13.26 13.26 13.26 13.26 

   -7   13.18 13.18 13.18 13.18 13.18 13.18 13.19 13.19 13.19 13.19 13.20 13.20 13.20 13.20 13.20 13.20 13.20 13.20 13.20 13.19 

   -8   13.15 13.15 13.15 13.15 13.15 13.15 13.15 13.15 13.15 13.15 13.15 13.15 13.15 13.14 13.14 13.14 13.13 13.13 13.12 13.12 

   -9   13.12 13.11 13.11 13.11 13.10 13.10 13.10 13.10 13.10 13.09 13.09 13.09 13.08 13.08 13.07 13.07 13.06 13.05 13.04 13.03 

  

  -10   13.08 13.07 13.07 13.06 13.06 13.05 13.05 13.04 13.04 13.03 13.03 13.02 13.01 13.01 13.00 12.99 12.98 12.97 12.96 12.95 

  -11   13.03 13.03 13.02 13.01 13.00 12.99 12.99 12.98 12.97 12.96 12.95 12.95 12.94 12.93 12.92 12.91 12.90 12.88 12.87 12.85 

  -12   12.98 12.97 12.96 12.95 12.94 12.93 12.92 12.91 12.90 12.89 12.88 12.87 12.86 12.85 12.83 12.82 12.80 12.79 12.77 12.75 

  -13   12.92 12.91 12.90 12.89 12.87 12.86 12.85 12.84 12.83 12.82 12.80 12.79 12.78 12.76 12.74 12.72 12.71 12.69 12.66 12.64 

  -14   12.86 12.84 12.83 12.82 12.80 12.79 12.78 12.76 12.75 12.73 12.72 12.70 12.69 12.67 12.65 12.63 12.60 12.58 12.55 12.53 

  -15   12.79 12.77 12.76 12.74 12.73 12.71 12.69 12.68 12.66 12.64 12.63 12.61 12.59 12.57 12.54 12.52 12.50 12.47 12.44 12.41 

  -16   12.72 12.70 12.68 12.66 12.64 12.63 12.61 12.59 12.57 12.55 12.53 12.51 12.48 12.46 12.43 12.41 12.38 12.35 12.32 12.29 

  -17   12.64 12.62 12.60 12.58 12.56 12.54 12.52 12.50 12.47 12.45 12.43 12.40 12.38 12.35 12.32 12.29 12.26 12.23 12.19 12.16 

  -18   12.55 12.53 12.51 12.49 12.47 12.44 12.42 12.40 12.37 12.35 12.32 12.30 12.27 12.24 12.20 12.17 12.13 12.09 12.06 12.01 

  -19   12.46 12.44 12.42 12.39 12.37 12.34 12.32 12.29 12.27 12.24 12.21 12.18 12.15 12.11 12.08 12.04 12.00 11.96 11.91 11.87 

  

  -20   12.37 12.34 12.32 12.29 12.27 12.24 12.21 12.18 12.15 12.12 12.09 12.05 12.02 11.98 11.94 11.90 11.86 11.81 11.76 11.72 

  -21   12.27 12.24 12.22 12.19 12.16 12.13 12.09 12.06 12.03 11.99 11.96 11.92 11.88 11.84 11.80 11.75 11.71 11.66 11.61 11.56 

  -22   12.17 12.14 12.11 12.07 12.04 12.01 11.97 11.94 11.90 11.86 11.82 11.78 11.74 11.69 11.65 11.60 11.55 11.50 11.44 11.39 

  -23   12.06 12.02 11.99 11.95 11.92 11.88 11.84 11.80 11.76 11.72 11.68 11.63 11.59 11.54 11.49 11.44 11.38 11.33 11.27 11.21 

  -24   11.94 11.90 11.86 11.82 11.79 11.75 11.70 11.66 11.62 11.57 11.53 11.48 11.43 11.38 11.32 11.27 11.21 11.15 11.09 11.03 

  -25   11.81 11.77 11.73 11.69 11.65 11.60 11.56 11.51 11.47 11.42 11.37 11.31 11.26 11.21 11.15 11.09 11.03 10.97 10.91 10.84 

  -26   11.67 11.63 11.59 11.55 11.50 11.45 11.41 11.36 11.30 11.25 11.20 11.14 11.08 11.03 10.97 10.91 10.85 10.78 10.72 10.65 

  -27   11.53 11.48 11.44 11.39 11.34 11.29 11.24 11.19 11.14 11.08 11.02 10.97 10.91 10.85 10.78 10.72 10.66 10.59 10.53 10.46 

  -28   11.38 11.33 11.28 11.23 11.18 11.13 11.07 11.02 10.96 10.91 10.85 10.79 10.73 10.66 10.60 10.53 10.47 10.40 10.33 10.26 

  -29   11.22 11.17 11.12 11.07 11.02 10.96 10.91 10.85 10.79 10.73 10.67 10.61 10.55 10.48 10.41 10.35 10.28 10.21 10.14 10.06 

  

  -30   11.07 11.02 10.96 10.91 10.85 10.80 10.74 10.68 10.62 10.56 10.49 10.43 10.36 10.30 10.23 10.16 10.09 10.02  9.94  9.87 

  -31   10.92 10.86 10.81 10.75 10.69 10.63 10.58 10.51 10.45 10.39 10.32 10.26 10.19 10.12 10.05  9.98  9.90  9.83  9.75  9.67 

  -32   10.76 10.71 10.65 10.59 10.53 10.47 10.41 10.35 10.29 10.22 10.16 10.09 10.02  9.94  9.87  9.79  9.71  9.63  9.55  9.46 

  -33   10.60 10.55 10.49 10.43 10.37 10.31 10.25 10.19 10.12 10.05  9.98  9.91  9.84  9.76  9.69  9.60  9.52  9.43  9.34  9.25 

  -34   10.44 10.38 10.33 10.26 10.20 10.14 10.08 10.01  9.94  9.87  9.80  9.73  9.65  9.57  9.49  9.40  9.31  9.22  9.12  9.02 

  -35   10.28 10.22 10.16 10.09 10.03  9.96  9.89  9.82  9.75  9.68  9.60  9.52  9.44  9.36  9.27  9.18  9.09  8.99  8.90  8.80 

  -36   10.11 10.05  9.98  9.92  9.85  9.77  9.70  9.62  9.54  9.46  9.38  9.29  9.20  9.12  9.03  8.94  8.85  8.76  8.66  8.56 

  -37    9.93  9.87  9.80  9.72  9.65  9.57  9.49  9.40  9.31  9.23  9.14  9.05  8.96  8.87  8.78  8.69  8.60  8.51  8.42  8.32 

  -38    9.74  9.67  9.60  9.52  9.44  9.35  9.27  9.18  9.09  8.99  8.90  8.81  8.71  8.62  8.53  8.44  8.35  8.27  8.18  8.09 

  -39    9.54  9.46  9.39  9.31  9.22  9.14  9.05  8.95  8.86  8.77  8.67  8.58  8.49  8.39  8.30  8.21  8.13  8.04  7.96  7.88 

  

  



85 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

0 

  -40    9.31  9.24  9.16  9.08  9.00  8.91  8.83  8.74  8.65  8.56  8.47  8.38  8.29  8.20  8.11  8.02  7.93  7.85  7.77  7.69 

  -41    9.06  8.99  8.92  8.85  8.77  8.69  8.61  8.53  8.45  8.37  8.29  8.20  8.12  8.03  7.95  7.87  7.78  7.70  7.62  7.55 

  -42    8.81  8.75  8.68  8.61  8.54  8.48  8.41  8.34  8.27  8.19  8.12  8.05  7.97  7.90  7.82  7.74  7.66  7.59  7.51  7.43 

  -43    8.57  8.51  8.45  8.39  8.33  8.27  8.21  8.15  8.09  8.03  7.96  7.90  7.83  7.77  7.70  7.63  7.55  7.48  7.40  7.33 

  -44    8.34  8.29  8.23  8.18  8.12  8.07  8.02  7.97  7.92  7.86  7.81  7.75  7.69  7.63  7.57  7.50  7.43  7.36  7.29  7.21 

  -45    8.16  8.10  8.05  8.00  7.95  7.90  7.85  7.80  7.75  7.70  7.64  7.59  7.53  7.48  7.41  7.35  7.28  7.21  7.14  7.06 

  -46    8.02  7.96  7.91  7.85  7.80  7.75  7.69  7.64  7.58  7.53  7.47  7.41  7.35  7.29  7.23  7.16  7.09  7.01  6.93  6.85 

  -47    7.90  7.84  7.78  7.72  7.66  7.60  7.54  7.48  7.41  7.35  7.28  7.22  7.15  7.08  7.00  6.93  6.85  6.77  6.68  6.59 

  -48    7.77  7.71  7.64  7.58  7.51  7.44  7.37  7.30  7.22  7.15  7.07  6.99  6.91  6.83  6.75  6.67  6.58  6.49  6.40  6.31 

  -49    7.59  7.53  7.46  7.39  7.32  7.24  7.16  7.08  7.00  6.92  6.83  6.74  6.66  6.57  6.48  6.39  6.29  6.20  6.11  6.01 

  

  -50    7.34  7.27  7.21  7.13  7.06  6.98  6.90  6.81  6.73  6.64  6.55  6.46  6.37  6.28  6.18  6.09  6.00  5.90  5.81  5.72 

  -51    6.99  6.93  6.86  6.79  6.72  6.64  6.57  6.48  6.40  6.32  6.23  6.14  6.05  5.97  5.88  5.79  5.70  5.61  5.52  5.44 

  -52    6.57  6.51  6.46  6.40  6.33  6.26  6.19  6.12  6.04  5.96  5.88  5.80  5.72  5.64  5.56  5.48  5.41  5.33  5.25  5.17 

  -53    6.12  6.07  6.03  5.98  5.92  5.86  5.80  5.74  5.67  5.60  5.53  5.46  5.39  5.33  5.26  5.19  5.13  5.06  4.99  4.92 

  -54    5.67  5.64  5.60  5.56  5.52  5.47  5.42  5.37  5.31  5.26  5.20  5.14  5.08  5.03  4.97  4.91  4.86  4.80  4.74  4.68 

  -55    5.28  5.25  5.22  5.19  5.15  5.12  5.08  5.04  4.99  4.95  4.90  4.86  4.81  4.76  4.71  4.66  4.61  4.56  4.51  4.46 

  -56    4.96  4.94  4.91  4.88  4.86  4.83  4.79  4.76  4.73  4.69  4.65  4.61  4.57  4.53  4.48  4.43  4.39  4.34  4.29  4.24 

  -57    4.71  4.69  4.67  4.64  4.62  4.59  4.56  4.53  4.50  4.47  4.43  4.40  4.36  4.32  4.28  4.23  4.18  4.14  4.10  4.05 

  -58    4.50  4.48  4.46  4.44  4.41  4.39  4.36  4.33  4.30  4.27  4.23  4.20  4.16  4.12  4.08  4.04  4.00  3.95  3.91  3.87 

  -59    4.30  4.28  4.26  4.24  4.22  4.19  4.16  4.13  4.10  4.07  4.04  4.00  3.96  3.93  3.89  3.85  3.81  3.77  3.73  3.69 

  

  -60    4.09  4.07  4.06  4.04  4.01  3.99  3.96  3.93  3.90  3.87  3.83  3.80  3.76  3.73  3.69  3.65  3.61  3.57  3.53  3.49 

  -61    3.85  3.84  3.82  3.80  3.78  3.75  3.73  3.70  3.67  3.64  3.61  3.58  3.54  3.51  3.47  3.44  3.40  3.36  3.33  3.29 

  -62    3.59  3.58  3.56  3.54  3.52  3.50  3.48  3.45  3.43  3.40  3.37  3.34  3.31  3.28  3.25  3.21  3.18  3.15  3.11  3.08 

  -63    3.32  3.31  3.30  3.28  3.26  3.24  3.22  3.20  3.17  3.15  3.12  3.10  3.07  3.04  3.01  2.99  2.96  2.93  2.90  2.87 

  -64    3.05  3.04  3.03  3.02  3.00  2.99  2.97  2.95  2.93  2.90  2.88  2.86  2.83  2.81  2.79  2.76  2.74  2.71  2.69  2.66 

  -65    2.80  2.79  2.78  2.77  2.76  2.74  2.73  2.71  2.69  2.68  2.66  2.64  2.61  2.59  2.57  2.55  2.53  2.51  2.48  2.46 

  -66    2.57  2.57  2.56  2.55  2.54  2.52  2.51  2.50  2.48  2.47  2.45  2.43  2.41  2.40  2.38  2.35  2.33  2.31  2.29  2.27 

  -67    2.37  2.36  2.35  2.35  2.34  2.33  2.32  2.30  2.29  2.28  2.26  2.25  2.23  2.21  2.19  2.18  2.16  2.14  2.12  2.10 

  -68    2.18  2.18  2.17  2.16  2.15  2.15  2.14  2.13  2.11  2.10  2.09  2.07  2.06  2.04  2.03  2.01  1.99  1.97  1.96  1.94 

  -69    2.01  2.00  2.00  1.99  1.98  1.98  1.97  1.96  1.95  1.94  1.93  1.91  1.90  1.89  1.87  1.86  1.84  1.82  1.80  1.79 

  

  -70    1.84  1.84  1.83  1.83  1.82  1.82  1.81  1.80  1.79  1.78  1.77  1.76  1.75  1.74  1.72  1.71  1.69  1.68  1.66  1.64 

  -71    1.68  1.68  1.67  1.67  1.67  1.66  1.66  1.65  1.64  1.64  1.63  1.62  1.61  1.60  1.59  1.57  1.56  1.54  1.53  1.51 

  -72    1.52  1.52  1.52  1.52  1.51  1.51  1.51  1.50  1.50  1.49  1.48  1.48  1.47  1.46  1.45  1.44  1.43  1.42  1.40  1.39 

  -73    1.37  1.37  1.37  1.37  1.37  1.37  1.36  1.36  1.36  1.35  1.35  1.34  1.33  1.33  1.32  1.31  1.30  1.29  1.28  1.27 

  -74    1.22  1.23  1.23  1.23  1.23  1.23  1.23  1.22  1.22  1.22  1.21  1.21  1.21  1.20  1.20  1.19  1.18  1.18  1.17  1.16 

  -75    1.09  1.09  1.10  1.10  1.10  1.10  1.10  1.10  1.09  1.09  1.09  1.09  1.08  1.08  1.07  1.07  1.06  1.06  1.05  1.05 

  -76     .97   .97   .97   .97   .97   .98   .98   .98   .97   .97   .97   .97   .97   .96   .96   .95   .95   .94   .94   .93 

  -77     .85   .86   .86   .86   .86   .86   .86   .86   .86   .86   .86   .85   .85   .85   .85   .84   .84   .83   .83   .83 

  -78     .75   .75   .75   .75   .75   .75   .75   .75   .75   .75   .75   .75   .75   .74   .74   .74   .73   .73   .73   .72 

  -79     .66   .66   .66   .66   .66   .66   .66   .66   .65   .65   .65   .65   .65   .64   .64   .64   .64   .63   .63   .63 

  

  -80     .57   .57   .57   .57   .57   .57   .57   .57   .57   .56   .56   .56   .56   .56   .55   .55   .55   .54   .54   .54 

  -81     .49   .49   .49   .49   .49   .49   .49   .49   .49   .49   .48   .48   .48   .48   .47   .47   .47   .47   .47   .46 

  -82     .42   .42   .42   .42   .42   .42   .42   .42   .42   .41   .41   .41   .41   .41   .41   .40   .40   .40   .40   .40 

  -83     .36   .36   .36   .36   .35   .35   .35   .35   .35   .35   .35   .35   .35   .35   .35   .35   .35   .34   .34   .34 

  -84     .30   .30   .30   .30   .30   .30   .30   .30   .30   .30   .30   .30   .30   .29   .29   .29   .29   .29   .29   .29 

  -85     .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25 

  -86     .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21   .21 

  -87     .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .17   .18   .18   .18   .18   .18   .18   .18 

  -88     .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .14   .15 

  -89     .11   .11   .11   .11   .11   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

0 

   89    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00 

   88    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00 

   87    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00 

   86    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00 

   85     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   84     .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   83     .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   82     .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   81     .00   .00   .00   .00   .00   .00   .00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

   80     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  0.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00 

  

   79    -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   78    -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .01   .01 

   77    -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .01   .01   .01   .02   .02   .02 

   76     .00   .00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .01   .02   .02   .02   .02   .02   .03   .03   .03 

   75     .00   .00   .01   .01   .01   .01   .01   .01   .02   .02   .02   .02   .02   .03   .03   .03   .03   .04   .04   .04 

   74     .01   .01   .01   .02   .02   .02   .02   .02   .03   .03   .03   .03   .04   .04   .04   .04   .05   .05   .05   .06 

   73     .02   .02   .02   .03   .03   .03   .03   .04   .04   .04   .04   .05   .05   .05   .06   .06   .06   .07   .07   .07 

   72     .03   .03   .04   .04   .04   .04   .05   .05   .05   .06   .06   .06   .07   .07   .07   .08   .08   .08   .09   .09 

   71     .04   .05   .05   .05   .06   .06   .06   .07   .07   .07   .08   .08   .09   .09   .09   .10   .10   .11   .11   .11 

   70     .06   .06   .07   .07   .08   .08   .08   .09   .09   .10   .10   .10   .11   .11   .12   .12   .13   .13   .13   .14 

  

   69     .08   .08   .08   .09   .09   .10   .10   .11   .11   .12   .12   .13   .13   .14   .14   .15   .15   .16   .16   .17 

   68     .09   .10   .11   .11   .12   .12   .13   .13   .14   .15   .15   .16   .16   .17   .18   .18   .19   .19   .20   .21 

   67     .12   .12   .13   .14   .14   .15   .15   .16   .17   .18   .18   .19   .20   .21   .21   .22   .23   .23   .24   .25 

   66     .14   .15   .16   .16   .17   .18   .19   .19   .20   .21   .22   .23   .24   .24   .25   .26   .27   .28   .29   .29 

   65     .18   .18   .19   .20   .21   .22   .22   .23   .24   .25   .26   .27   .28   .29   .30   .31   .32   .33   .34   .35 

   64     .21   .22   .23   .24   .25   .26   .27   .28   .29   .30   .31   .32   .33   .34   .35   .36   .37   .38   .40   .41 

   63     .26   .27   .27   .28   .29   .30   .31   .32   .34   .35   .36   .37   .38   .40   .41   .42   .43   .45   .46   .47 

   62     .30   .31   .32   .33   .34   .36   .37   .38   .39   .40   .42   .43   .45   .46   .47   .49   .50   .52   .53   .55 

   61     .36   .37   .38   .39   .40   .41   .43   .44   .45   .47   .48   .50   .52   .53   .55   .56   .58   .60   .61   .63 

   60     .41   .43   .44   .45   .47   .48   .50   .51   .53   .54   .56   .58   .59   .61   .63   .65   .67   .69   .70   .72 

  

   59     .47   .49   .51   .52   .54   .56   .57   .59   .61   .63   .64   .66   .68   .70   .72   .74   .76   .78   .81   .83 

   58     .54   .56   .58   .60   .62   .64   .66   .68   .70   .72   .74   .76   .78   .80   .82   .85   .87   .89   .92   .94 

   57     .62   .64   .66   .68   .70   .73   .75   .77   .79   .82   .84   .87   .89   .91   .94   .96   .99  1.01  1.04  1.06 

   56     .70   .73   .75   .78   .80   .83   .85   .88   .90   .93   .96   .98  1.01  1.04  1.06  1.09  1.11  1.14  1.17  1.19 

   55     .80   .83   .86   .88   .91   .94   .97   .99  1.02  1.05  1.08  1.11  1.14  1.16  1.19  1.22  1.25  1.28  1.31  1.34 

   54     .92   .94   .97  1.00  1.03  1.06  1.09  1.12  1.16  1.19  1.22  1.25  1.28  1.31  1.34  1.37  1.40  1.43  1.46  1.49 

   53    1.04  1.07  1.10  1.14  1.17  1.20  1.23  1.26  1.30  1.33  1.36  1.40  1.43  1.46  1.50  1.53  1.56  1.60  1.63  1.66 

   52    1.18  1.21  1.25  1.28  1.31  1.34  1.38  1.41  1.45  1.48  1.52  1.56  1.60  1.64  1.67  1.71  1.74  1.78  1.82  1.85 

   51    1.33  1.36  1.40  1.43  1.47  1.50  1.54  1.57  1.61  1.65  1.69  1.74  1.78  1.82  1.86  1.90  1.94  1.98  2.02  2.06 

   50    1.48  1.51  1.55  1.59  1.63  1.67  1.71  1.75  1.79  1.84  1.88  1.92  1.97  2.02  2.06  2.11  2.16  2.20  2.25  2.30 

  

   49    1.63  1.67  1.71  1.76  1.80  1.85  1.89  1.94  1.98  2.03  2.08  2.13  2.18  2.23  2.29  2.34  2.40  2.45  2.51  2.56 

   48    1.78  1.83  1.88  1.93  1.98  2.03  2.08  2.13  2.18  2.24  2.29  2.35  2.41  2.47  2.53  2.60  2.66  2.73  2.79  2.85 

   47    1.95  2.00  2.06  2.11  2.16  2.22  2.28  2.34  2.40  2.46  2.53  2.59  2.66  2.73  2.80  2.88  2.95  3.02  3.09  3.16 

   46    2.13  2.19  2.25  2.31  2.37  2.44  2.50  2.57  2.64  2.71  2.78  2.86  2.93  3.01  3.09  3.16  3.24  3.32  3.39  3.46 

   45    2.34  2.40  2.47  2.54  2.61  2.68  2.76  2.83  2.91  2.98  3.06  3.14  3.22  3.30  3.38  3.45  3.53  3.61  3.69  3.76 

   44    2.57  2.65  2.72  2.80  2.88  2.96  3.04  3.12  3.20  3.28  3.36  3.44  3.52  3.60  3.67  3.75  3.82  3.90  3.97  4.04 

   43    2.84  2.92  3.00  3.09  3.17  3.26  3.35  3.43  3.52  3.60  3.68  3.76  3.84  3.91  3.99  4.06  4.13  4.19  4.26  4.32 

   42    3.12  3.21  3.30  3.39  3.48  3.57  3.66  3.75  3.84  3.93  4.01  4.09  4.17  4.24  4.31  4.38  4.44  4.50  4.56  4.62 

   41    3.41  3.50  3.60  3.70  3.79  3.89  3.98  4.07  4.16  4.25  4.34  4.42  4.50  4.57  4.64  4.71  4.77  4.83  4.89  4.95 

   40    3.70  3.80  3.90  4.00  4.10  4.19  4.29  4.39  4.48  4.57  4.66  4.74  4.83  4.90  4.98  5.05  5.12  5.19  5.26  5.32 

  

  



87 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

0 

   39    3.98  4.08  4.18  4.28  4.38  4.48  4.58  4.68  4.78  4.87  4.97  5.06  5.15  5.24  5.33  5.42  5.51  5.59  5.68  5.76 

   38    4.26  4.36  4.46  4.56  4.66  4.76  4.87  4.97  5.07  5.18  5.28  5.39  5.49  5.60  5.71  5.82  5.92  6.03  6.14  6.24 

   37    4.56  4.66  4.76  4.86  4.96  5.06  5.16  5.27  5.38  5.50  5.62  5.74  5.87  5.99  6.12  6.25  6.37  6.50  6.62  6.75 

   36    4.87  4.97  5.08  5.18  5.29  5.40  5.51  5.62  5.75  5.87  6.00  6.14  6.28  6.42  6.56  6.71  6.85  6.99  7.13  7.26 

   35    5.20  5.32  5.43  5.55  5.67  5.80  5.92  6.05  6.19  6.32  6.46  6.60  6.75  6.90  7.04  7.19  7.34  7.49  7.64  7.78 

   34    5.57  5.71  5.85  5.99  6.13  6.28  6.42  6.57  6.71  6.85  7.00  7.14  7.28  7.43  7.58  7.72  7.87  8.01  8.15  8.29 

   33    5.99  6.15  6.32  6.48  6.65  6.81  6.97  7.13  7.29  7.44  7.59  7.73  7.87  8.01  8.15  8.28  8.42  8.54  8.67  8.79 

   32    6.44  6.63  6.82  7.00  7.19  7.37  7.55  7.72  7.89  8.05  8.20  8.34  8.48  8.61  8.73  8.85  8.97  9.08  9.18  9.28 

   31    6.91  7.11  7.32  7.52  7.72  7.92  8.11  8.30  8.47  8.64  8.79  8.93  9.06  9.19  9.30  9.40  9.50  9.59  9.67  9.75 

   30    7.38  7.59  7.81  8.02  8.23  8.44  8.64  8.83  9.01  9.17  9.33  9.47  9.60  9.71  9.81  9.90  9.98 10.06 10.12 10.18 

  

   29    7.85  8.07  8.28  8.50  8.71  8.91  9.11  9.30  9.47  9.64  9.79  9.92 10.05 10.15 10.25 10.33 10.40 10.47 10.53 10.58 

   28    8.35  8.56  8.77  8.97  9.17  9.36  9.54  9.72  9.88 10.04 10.18 10.31 10.42 10.52 10.61 10.70 10.77 10.83 10.89 10.95 

   27    8.86  9.05  9.24  9.42  9.60  9.78  9.94 10.10 10.25 10.39 10.52 10.64 10.75 10.84 10.94 11.02 11.10 11.17 11.24 11.30 

   26    9.35  9.52  9.69  9.86 10.02 10.17 10.32 10.46 10.59 10.72 10.83 10.94 11.05 11.14 11.24 11.32 11.41 11.48 11.56 11.63 

   25    9.81  9.96 10.12 10.26 10.40 10.54 10.67 10.79 10.91 11.03 11.14 11.25 11.35 11.45 11.54 11.63 11.71 11.80 11.87 11.95 

   24   10.22 10.37 10.51 10.64 10.77 10.89 11.01 11.13 11.24 11.35 11.45 11.56 11.66 11.75 11.84 11.93 12.02 12.10 12.17 12.25 

   23   10.60 10.74 10.87 11.00 11.12 11.24 11.35 11.46 11.57 11.67 11.77 11.86 11.96 12.05 12.13 12.21 12.30 12.37 12.45 12.52 

   22   10.95 11.09 11.22 11.34 11.46 11.58 11.68 11.79 11.89 11.98 12.07 12.16 12.24 12.32 12.40 12.48 12.55 12.62 12.69 12.76 

   21   11.28 11.41 11.54 11.66 11.78 11.89 11.99 12.09 12.18 12.27 12.35 12.43 12.51 12.58 12.65 12.72 12.79 12.85 12.92 12.98 

   20   11.60 11.72 11.84 11.95 12.06 12.16 12.26 12.35 12.44 12.52 12.60 12.68 12.75 12.82 12.88 12.94 13.00 13.06 13.11 13.17 

  

   19   11.89 12.00 12.11 12.21 12.31 12.40 12.49 12.57 12.65 12.73 12.81 12.88 12.94 13.01 13.07 13.13 13.18 13.23 13.28 13.33 

   18   12.15 12.25 12.35 12.44 12.52 12.61 12.69 12.76 12.83 12.90 12.97 13.04 13.10 13.16 13.21 13.27 13.32 13.37 13.42 13.46 

   17   12.37 12.47 12.55 12.63 12.71 12.79 12.86 12.92 12.99 13.05 13.11 13.17 13.22 13.28 13.33 13.38 13.43 13.48 13.53 13.57 

   16   12.58 12.66 12.74 12.81 12.88 12.94 13.00 13.06 13.12 13.17 13.23 13.28 13.33 13.38 13.43 13.48 13.53 13.58 13.62 13.67 

   15   12.77 12.84 12.90 12.96 13.02 13.08 13.13 13.18 13.23 13.28 13.33 13.38 13.43 13.47 13.52 13.57 13.62 13.66 13.71 13.76 

   14   12.93 12.99 13.04 13.10 13.15 13.19 13.24 13.29 13.33 13.38 13.43 13.47 13.52 13.57 13.61 13.66 13.70 13.75 13.79 13.84 

   13   13.04 13.09 13.15 13.20 13.25 13.29 13.34 13.38 13.42 13.47 13.51 13.56 13.60 13.65 13.69 13.74 13.78 13.82 13.87 13.91 

   12   13.12 13.18 13.23 13.28 13.33 13.37 13.42 13.46 13.51 13.55 13.59 13.64 13.68 13.72 13.76 13.81 13.85 13.89 13.93 13.97 

   11   13.19 13.25 13.30 13.35 13.40 13.44 13.49 13.53 13.58 13.62 13.66 13.70 13.74 13.78 13.82 13.86 13.90 13.94 13.98 14.01 

   10   13.27 13.32 13.37 13.41 13.46 13.51 13.55 13.59 13.64 13.68 13.72 13.76 13.80 13.84 13.87 13.91 13.94 13.98 14.01 14.05 

  

    9   13.34 13.38 13.43 13.48 13.52 13.56 13.60 13.65 13.69 13.73 13.76 13.80 13.84 13.87 13.91 13.94 13.97 14.00 14.03 14.06 

    8   13.40 13.44 13.49 13.53 13.57 13.61 13.65 13.69 13.72 13.76 13.80 13.83 13.86 13.89 13.93 13.96 13.99 14.01 14.04 14.07 

    7   13.45 13.49 13.53 13.57 13.61 13.65 13.68 13.72 13.75 13.78 13.82 13.84 13.87 13.90 13.93 13.96 13.98 14.01 14.04 14.06 

    6   13.49 13.53 13.57 13.60 13.64 13.67 13.71 13.74 13.77 13.80 13.82 13.85 13.87 13.90 13.92 13.95 13.97 14.00 14.02 14.05 

    5   13.53 13.56 13.59 13.63 13.66 13.69 13.71 13.74 13.77 13.79 13.82 13.84 13.87 13.89 13.91 13.93 13.95 13.98 14.00 14.02 

    4   13.55 13.58 13.61 13.64 13.66 13.69 13.71 13.74 13.76 13.78 13.81 13.83 13.85 13.87 13.89 13.91 13.93 13.94 13.96 13.98 

    3   13.56 13.59 13.61 13.64 13.66 13.68 13.70 13.72 13.74 13.76 13.78 13.80 13.82 13.84 13.85 13.87 13.88 13.90 13.91 13.93 

    2   13.56 13.58 13.61 13.63 13.65 13.67 13.69 13.70 13.72 13.74 13.75 13.77 13.78 13.79 13.81 13.82 13.83 13.84 13.86 13.87 

    1   13.55 13.57 13.59 13.61 13.63 13.64 13.66 13.67 13.69 13.70 13.71 13.72 13.73 13.74 13.75 13.76 13.77 13.78 13.79 13.80 

    0   13.54 13.55 13.57 13.58 13.59 13.61 13.62 13.63 13.64 13.65 13.66 13.67 13.68 13.68 13.69 13.70 13.70 13.71 13.72 13.72 

  

  



88 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

0 

   -1   13.51 13.52 13.53 13.54 13.55 13.56 13.57 13.58 13.59 13.59 13.60 13.61 13.61 13.62 13.62 13.63 13.63 13.63 13.63 13.64 

   -2   13.48 13.48 13.49 13.50 13.51 13.51 13.52 13.52 13.53 13.53 13.53 13.54 13.54 13.54 13.54 13.54 13.54 13.54 13.54 13.55 

   -3   13.43 13.44 13.44 13.45 13.45 13.46 13.46 13.46 13.46 13.46 13.46 13.46 13.46 13.46 13.45 13.45 13.45 13.45 13.45 13.44 

   -4   13.38 13.38 13.39 13.39 13.39 13.39 13.39 13.39 13.39 13.38 13.38 13.37 13.37 13.36 13.36 13.35 13.35 13.34 13.34 13.34 

   -5   13.32 13.32 13.32 13.32 13.32 13.32 13.31 13.31 13.30 13.30 13.29 13.28 13.28 13.27 13.26 13.25 13.24 13.23 13.23 13.22 

   -6   13.26 13.26 13.25 13.25 13.24 13.23 13.23 13.22 13.21 13.20 13.19 13.19 13.18 13.17 13.15 13.14 13.13 13.12 13.11 13.09 

   -7   13.19 13.18 13.18 13.17 13.16 13.15 13.14 13.13 13.12 13.11 13.09 13.08 13.07 13.05 13.04 13.02 13.01 12.99 12.98 12.96 

   -8   13.11 13.10 13.09 13.08 13.07 13.06 13.05 13.03 13.02 13.00 12.98 12.97 12.95 12.93 12.91 12.90 12.88 12.86 12.84 12.82 

   -9   13.02 13.01 13.00 12.99 12.97 12.96 12.94 12.93 12.91 12.89 12.87 12.85 12.83 12.81 12.79 12.76 12.74 12.72 12.70 12.68 

  

  -10   12.93 12.92 12.90 12.89 12.87 12.85 12.83 12.81 12.79 12.77 12.75 12.73 12.70 12.68 12.65 12.63 12.60 12.58 12.55 12.53 

  -11   12.84 12.82 12.80 12.78 12.76 12.74 12.72 12.69 12.67 12.65 12.62 12.60 12.57 12.55 12.52 12.49 12.46 12.43 12.40 12.38 

  -12   12.73 12.71 12.69 12.67 12.65 12.62 12.60 12.57 12.54 12.52 12.49 12.46 12.43 12.40 12.37 12.34 12.31 12.28 12.25 12.22 

  -13   12.62 12.60 12.57 12.55 12.52 12.50 12.47 12.44 12.41 12.38 12.35 12.31 12.28 12.25 12.22 12.18 12.15 12.12 12.09 12.05 

  -14   12.50 12.48 12.45 12.42 12.39 12.36 12.33 12.30 12.26 12.23 12.19 12.16 12.12 12.09 12.05 12.01 11.98 11.94 11.91 11.87 

  -15   12.38 12.35 12.32 12.28 12.25 12.22 12.18 12.14 12.11 12.07 12.03 11.99 11.95 11.91 11.87 11.83 11.79 11.75 11.71 11.67 

  -16   12.25 12.22 12.18 12.14 12.10 12.06 12.02 11.98 11.94 11.90 11.85 11.81 11.77 11.72 11.68 11.63 11.59 11.54 11.49 11.44 

  -17   12.12 12.08 12.03 11.99 11.95 11.90 11.86 11.81 11.76 11.72 11.67 11.62 11.57 11.52 11.47 11.41 11.36 11.31 11.25 11.20 

  -18   11.97 11.93 11.88 11.84 11.79 11.74 11.69 11.64 11.58 11.53 11.47 11.42 11.36 11.30 11.24 11.19 11.13 11.07 11.01 10.95 

  -19   11.82 11.77 11.73 11.67 11.62 11.57 11.51 11.46 11.40 11.34 11.27 11.21 11.15 11.08 11.02 10.95 10.89 10.82 10.76 10.70 

  

  -20   11.67 11.61 11.56 11.50 11.45 11.39 11.33 11.26 11.20 11.14 11.07 11.00 10.93 10.87 10.80 10.73 10.66 10.59 10.52 10.45 

  -21   11.50 11.44 11.38 11.32 11.26 11.20 11.13 11.07 11.00 10.93 10.86 10.80 10.72 10.65 10.58 10.50 10.43 10.35 10.28 10.20 

  -22   11.33 11.27 11.20 11.14 11.08 11.01 10.94 10.87 10.80 10.73 10.66 10.59 10.51 10.44 10.36 10.28 10.20 10.12 10.05  9.97 

  -23   11.15 11.08 11.02 10.95 10.89 10.82 10.75 10.67 10.60 10.53 10.45 10.37 10.30 10.22 10.14 10.06  9.98  9.90  9.82  9.74 

  -24   10.96 10.90 10.83 10.76 10.69 10.62 10.55 10.47 10.40 10.32 10.24 10.16 10.08 10.00  9.92  9.83  9.75  9.67  9.59  9.50 

  -25   10.77 10.71 10.64 10.57 10.49 10.42 10.34 10.27 10.19 10.11 10.03  9.95  9.86  9.78  9.70  9.61  9.52  9.44  9.35  9.26 

  -26   10.58 10.51 10.44 10.37 10.29 10.22 10.14 10.06  9.98  9.90  9.82  9.73  9.65  9.56  9.47  9.38  9.29  9.19  9.10  9.01 

  -27   10.39 10.32 10.24 10.17 10.09 10.02  9.94  9.86  9.77  9.69  9.60  9.51  9.42  9.32  9.23  9.13  9.04  8.94  8.84  8.75 

  -28   10.19 10.12 10.04  9.97  9.89  9.81  9.73  9.64  9.56  9.47  9.38  9.28  9.18  9.08  8.98  8.88  8.78  8.68  8.58  8.48 

  -29    9.99  9.92  9.84  9.76  9.68  9.60  9.51  9.42  9.33  9.24  9.14  9.04  8.94  8.84  8.73  8.63  8.52  8.42  8.32  8.21 

  

  -30    9.79  9.71  9.63  9.55  9.46  9.37  9.28  9.19  9.10  9.00  8.90  8.80  8.69  8.59  8.48  8.37  8.27  8.16  8.06  7.95 

  -31    9.58  9.50  9.41  9.32  9.23  9.13  9.04  8.94  8.84  8.75  8.65  8.54  8.44  8.33  8.23  8.12  8.01  7.91  7.80  7.70 

  -32    9.37  9.28  9.18  9.09  8.99  8.89  8.79  8.69  8.59  8.49  8.39  8.28  8.18  8.07  7.97  7.86  7.76  7.65  7.55  7.45 

  -33    9.15  9.05  8.95  8.85  8.75  8.64  8.54  8.44  8.33  8.23  8.13  8.03  7.92  7.82  7.71  7.61  7.51  7.41  7.31  7.21 

  -34    8.92  8.82  8.72  8.62  8.51  8.41  8.30  8.20  8.09  7.99  7.88  7.78  7.68  7.58  7.48  7.38  7.28  7.18  7.08  6.99 

  -35    8.70  8.60  8.49  8.39  8.29  8.18  8.08  7.97  7.87  7.76  7.66  7.56  7.46  7.36  7.26  7.16  7.07  6.98  6.89  6.80 

  -36    8.47  8.37  8.27  8.17  8.07  7.97  7.87  7.76  7.66  7.56  7.46  7.36  7.27  7.17  7.08  6.99  6.90  6.81  6.72  6.64 

  -37    8.23  8.14  8.04  7.95  7.85  7.76  7.67  7.57  7.48  7.38  7.29  7.20  7.10  7.02  6.93  6.84  6.76  6.68  6.59  6.51 

  -38    8.00  7.92  7.83  7.74  7.65  7.56  7.48  7.39  7.30  7.22  7.13  7.05  6.96  6.88  6.80  6.72  6.64  6.56  6.48  6.40 

  -39    7.79  7.71  7.63  7.55  7.47  7.39  7.31  7.23  7.15  7.07  6.99  6.91  6.83  6.75  6.67  6.59  6.51  6.43  6.35  6.27 

  

  



89 
 

1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

0 

  -40    7.61  7.53  7.46  7.38  7.30  7.23  7.15  7.08  7.00  6.93  6.85  6.77  6.69  6.62  6.54  6.46  6.37  6.29  6.21  6.13 

  -41    7.47  7.39  7.32  7.24  7.17  7.10  7.02  6.95  6.87  6.79  6.71  6.63  6.55  6.47  6.38  6.30  6.21  6.12  6.04  5.95 

  -42    7.36  7.28  7.21  7.13  7.06  6.98  6.90  6.82  6.74  6.66  6.57  6.48  6.39  6.30  6.21  6.12  6.02  5.93  5.84  5.74 

  -43    7.25  7.18  7.10  7.02  6.94  6.86  6.77  6.69  6.60  6.51  6.42  6.32  6.22  6.12  6.02  5.92  5.82  5.72  5.62  5.52 

  -44    7.13  7.05  6.97  6.89  6.80  6.71  6.62  6.53  6.44  6.34  6.24  6.13  6.03  5.93  5.82  5.72  5.61  5.50  5.40  5.30 

  -45    6.98  6.89  6.81  6.72  6.62  6.53  6.43  6.34  6.24  6.13  6.03  5.93  5.82  5.71  5.61  5.50  5.39  5.29  5.18  5.08 

  -46    6.76  6.67  6.58  6.49  6.39  6.29  6.19  6.09  5.99  5.89  5.79  5.69  5.58  5.48  5.38  5.27  5.17  5.07  4.96  4.86 

  -47    6.50  6.41  6.31  6.22  6.12  6.02  5.92  5.82  5.72  5.62  5.53  5.43  5.33  5.23  5.14  5.04  4.94  4.84  4.75  4.65 

  -48    6.21  6.12  6.02  5.92  5.82  5.73  5.63  5.53  5.44  5.35  5.26  5.17  5.08  4.99  4.90  4.80  4.71  4.63  4.54  4.45 

  -49    5.92  5.82  5.72  5.63  5.53  5.44  5.34  5.25  5.16  5.08  4.99  4.91  4.83  4.74  4.66  4.58  4.50  4.42  4.34  4.26 

  

  -50    5.62  5.53  5.44  5.35  5.26  5.17  5.09  5.00  4.91  4.83  4.75  4.67  4.59  4.52  4.44  4.37  4.30  4.23  4.16  4.09 

  -51    5.35  5.27  5.18  5.10  5.02  4.94  4.86  4.78  4.70  4.62  4.54  4.46  4.39  4.32  4.25  4.19  4.12  4.06  4.00  3.94 

  -52    5.10  5.02  4.94  4.87  4.79  4.72  4.64  4.57  4.50  4.43  4.36  4.29  4.22  4.16  4.10  4.04  3.98  3.92  3.87  3.81 

  -53    4.85  4.79  4.72  4.65  4.58  4.51  4.45  4.38  4.32  4.25  4.19  4.13  4.07  4.01  3.96  3.90  3.84  3.79  3.74  3.69 

  -54    4.62  4.56  4.50  4.44  4.38  4.32  4.26  4.21  4.15  4.09  4.04  3.98  3.93  3.87  3.82  3.77  3.71  3.66  3.61  3.56 

  -55    4.40  4.35  4.30  4.25  4.19  4.14  4.09  4.04  3.98  3.93  3.88  3.83  3.78  3.73  3.67  3.62  3.57  3.52  3.47  3.42 

  -56    4.20  4.15  4.10  4.06  4.01  3.96  3.92  3.87  3.82  3.77  3.72  3.67  3.62  3.57  3.52  3.47  3.42  3.37  3.32  3.27 

  -57    4.01  3.96  3.92  3.87  3.83  3.78  3.74  3.69  3.65  3.60  3.55  3.50  3.45  3.40  3.36  3.31  3.26  3.21  3.16  3.12 

  -58    3.82  3.78  3.74  3.69  3.65  3.61  3.56  3.52  3.47  3.43  3.38  3.33  3.28  3.24  3.19  3.14  3.09  3.05  3.00  2.95 

  -59    3.64  3.60  3.56  3.51  3.47  3.43  3.38  3.34  3.29  3.25  3.20  3.16  3.11  3.07  3.02  2.97  2.93  2.88  2.84  2.79 

  

  -60    3.45  3.41  3.37  3.33  3.29  3.25  3.20  3.16  3.12  3.07  3.03  2.99  2.94  2.90  2.85  2.81  2.76  2.72  2.67  2.63 

  -61    3.25  3.21  3.18  3.14  3.10  3.06  3.02  2.98  2.94  2.90  2.86  2.81  2.77  2.73  2.68  2.64  2.60  2.56  2.51  2.47 

  -62    3.05  3.01  2.98  2.94  2.91  2.87  2.84  2.80  2.76  2.72  2.68  2.64  2.60  2.56  2.52  2.48  2.44  2.40  2.36  2.32 

  -63    2.84  2.81  2.78  2.75  2.72  2.68  2.65  2.62  2.58  2.55  2.51  2.48  2.44  2.40  2.37  2.33  2.29  2.25  2.21  2.17 

  -64    2.64  2.61  2.58  2.55  2.53  2.50  2.47  2.44  2.41  2.38  2.35  2.31  2.28  2.25  2.21  2.17  2.14  2.10  2.06  2.02 

  -65    2.44  2.42  2.39  2.37  2.34  2.32  2.29  2.27  2.24  2.21  2.18  2.15  2.12  2.09  2.05  2.02  1.99  1.95  1.92  1.89 

  -66    2.25  2.23  2.21  2.19  2.17  2.14  2.12  2.10  2.07  2.04  2.02  1.99  1.96  1.93  1.90  1.87  1.84  1.82  1.79  1.76 

  -67    2.08  2.06  2.04  2.02  2.00  1.98  1.95  1.93  1.91  1.88  1.86  1.83  1.81  1.78  1.76  1.73  1.71  1.68  1.66  1.63 

  -68    1.92  1.90  1.88  1.86  1.84  1.82  1.79  1.77  1.75  1.73  1.71  1.69  1.66  1.64  1.62  1.60  1.58  1.56  1.54  1.51 

  -69    1.77  1.75  1.73  1.71  1.69  1.67  1.65  1.63  1.61  1.59  1.57  1.55  1.53  1.51  1.49  1.47  1.46  1.44  1.42  1.40 

  

  -70    1.63  1.61  1.59  1.57  1.55  1.53  1.51  1.49  1.48  1.46  1.44  1.42  1.41  1.39  1.37  1.36  1.34  1.33  1.31  1.29 

  -71    1.50  1.48  1.46  1.45  1.43  1.41  1.40  1.38  1.36  1.34  1.33  1.31  1.29  1.28  1.26  1.25  1.24  1.22  1.21  1.19 

  -72    1.38  1.36  1.35  1.33  1.32  1.30  1.29  1.27  1.26  1.24  1.23  1.21  1.20  1.18  1.17  1.15  1.14  1.13  1.11  1.10 

  -73    1.26  1.25  1.24  1.22  1.21  1.20  1.19  1.17  1.16  1.15  1.13  1.12  1.10  1.09  1.08  1.06  1.05  1.04  1.02  1.01 

  -74    1.15  1.14  1.13  1.12  1.11  1.10  1.09  1.08  1.06  1.05  1.04  1.03  1.02  1.00   .99   .98   .96   .95   .94   .92 

  -75    1.04  1.03  1.03  1.02  1.01  1.00   .99   .98   .97   .96   .95   .94   .93   .91   .90   .89   .88   .86   .85   .84 

  -76     .93   .92   .92   .91   .91   .90   .89   .88   .87   .87   .86   .84   .83   .82   .81   .80   .79   .78   .77   .76 

  -77     .82   .82   .81   .81   .80   .80   .79   .78   .78   .77   .76   .75   .74   .73   .72   .71   .70   .70   .69   .68 

  -78     .72   .71   .71   .70   .70   .69   .69   .68   .68   .67   .67   .66   .65   .65   .64   .63   .62   .62   .61   .60 

  -79     .62   .62   .61   .61   .61   .60   .60   .59   .59   .58   .58   .57   .57   .56   .56   .55   .55   .54   .53   .53 

  

  -80     .54   .53   .53   .53   .52   .52   .51   .51   .51   .50   .50   .50   .49   .49   .48   .48   .48   .47   .47   .46 

  -81     .46   .46   .46   .45   .45   .45   .45   .44   .44   .44   .43   .43   .43   .42   .42   .42   .42   .41   .41   .41 

  -82     .40   .40   .39   .39   .39   .39   .39   .38   .38   .38   .38   .37   .37   .37   .37   .37   .36   .36   .36   .36 

  -83     .34   .34   .34   .34   .34   .34   .34   .33   .33   .33   .33   .33   .33   .32   .32   .32   .32   .32   .31   .31 

  -84     .29   .29   .29   .29   .29   .29   .29   .29   .29   .29   .29   .29   .28   .28   .28   .28   .28   .28   .27   .27 

  -85     .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .25   .24   .24   .24   .24   .24   .23 

  -86     .21   .21   .21   .21   .22   .22   .22   .22   .22   .21   .21   .21   .21   .21   .21   .21   .21   .20   .20   .20 

  -87     .18   .18   .18   .18   .18   .18   .18   .18   .18   .18   .18   .18   .18   .18   .18   .17   .17   .17   .17   .17 

  -88     .15   .15   .15   .15   .15   .15   .15   .15   .15   .15   .15   .15   .15   .15   .15   .14   .14   .14   .14   .14 

  -89     .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .12   .11   .11   .11 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

0 

   89     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   88     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   87     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   86     .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00  -.00  -.00 

   85    -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00   .00 

   84    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00 

   83    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00 

   82    -.00  -.01  -.01  -.01  -.01  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .00   .01 

   81    -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00  -.00   .00   .00   .00   .00   .00   .01   .01   .01   .01   .01 

   80    -.00  -.00  -.00  -.00  -.00  0.00   .00   .00   .00   .00   .00   .01   .01   .01   .01   .01   .01   .02   .02   .02 

  

   79     .00   .00   .00   .01   .01   .01   .01   .01   .01   .01   .01   .02   .02   .02   .02   .02   .02   .03   .03   .03 

   78     .01   .01   .01   .01   .02   .02   .02   .02   .02   .02   .03   .03   .03   .03   .03   .03   .04   .04   .04   .04 

   77     .02   .02   .02   .03   .03   .03   .03   .03   .04   .04   .04   .04   .04   .05   .05   .05   .05   .05   .06   .06 

   76     .03   .03   .04   .04   .04   .04   .05   .05   .05   .05   .06   .06   .06   .06   .07   .07   .07   .07   .07   .08 

   75     .05   .05   .05   .05   .06   .06   .06   .07   .07   .07   .07   .08   .08   .08   .08   .09   .09   .09   .09   .10 

   74     .06   .06   .07   .07   .07   .08   .08   .08   .09   .09   .09   .10   .10   .10   .11   .11   .11   .11   .12   .12 

   73     .08   .08   .08   .09   .09   .09   .10   .10   .11   .11   .11   .12   .12   .13   .13   .13   .14   .14   .14   .15 

   72     .09   .10   .10   .11   .11   .12   .12   .12   .13   .13   .14   .14   .15   .15   .16   .16   .16   .17   .17   .18 

   71     .12   .12   .13   .13   .14   .14   .15   .15   .16   .16   .17   .17   .18   .18   .19   .19   .20   .20   .21   .21 

   70     .14   .15   .15   .16   .16   .17   .18   .18   .19   .19   .20   .21   .21   .22   .22   .23   .24   .24   .25   .25 

  

   69     .18   .18   .19   .19   .20   .21   .21   .22   .22   .23   .24   .25   .25   .26   .27   .28   .28   .29   .30   .30 

   68     .21   .22   .23   .23   .24   .25   .25   .26   .27   .28   .29   .29   .30   .31   .32   .33   .33   .34   .35   .36 

   67     .25   .26   .27   .28   .29   .29   .30   .31   .32   .33   .34   .35   .36   .36   .37   .38   .39   .40   .41   .42 

   66     .30   .31   .32   .33   .34   .35   .36   .37   .38   .39   .40   .41   .42   .43   .44   .45   .46   .46   .47   .48 

   65     .36   .37   .38   .39   .40   .41   .42   .43   .44   .45   .46   .47   .48   .50   .51   .52   .53   .54   .55   .56 

   64     .42   .43   .44   .45   .47   .48   .49   .50   .51   .53   .54   .55   .56   .57   .58   .60   .61   .62   .63   .64 

   63     .49   .50   .51   .53   .54   .55   .57   .58   .59   .61   .62   .63   .65   .66   .67   .68   .70   .71   .72   .73 

   62     .56   .58   .59   .61   .62   .64   .66   .67   .69   .70   .72   .73   .74   .76   .77   .78   .80   .81   .82   .84 

   61     .65   .66   .68   .70   .72   .73   .75   .77   .79   .80   .82   .84   .85   .87   .88   .90   .91   .93   .94   .96 

   60     .74   .76   .78   .80   .82   .84   .86   .88   .90   .92   .94   .95   .97   .99  1.01  1.03  1.04  1.06  1.08  1.09 

  

   59     .85   .87   .89   .91   .94   .96   .98  1.00  1.02  1.04  1.07  1.09  1.11  1.13  1.15  1.17  1.19  1.21  1.23  1.25 

   58     .96   .99  1.01  1.04  1.06  1.09  1.11  1.14  1.16  1.19  1.21  1.24  1.26  1.29  1.31  1.34  1.36  1.38  1.40  1.42 

   57    1.09  1.11  1.14  1.17  1.20  1.22  1.25  1.28  1.31  1.34  1.37  1.40  1.43  1.46  1.48  1.51  1.54  1.56  1.58  1.60 

   56    1.22  1.25  1.28  1.31  1.34  1.37  1.41  1.44  1.47  1.50  1.54  1.57  1.60  1.63  1.66  1.69  1.72  1.75  1.77  1.79 

   55    1.37  1.40  1.43  1.46  1.50  1.53  1.56  1.60  1.64  1.67  1.71  1.74  1.78  1.81  1.85  1.88  1.91  1.94  1.96  1.99 

   54    1.53  1.56  1.59  1.63  1.66  1.70  1.73  1.77  1.81  1.84  1.88  1.92  1.96  1.99  2.03  2.06  2.10  2.13  2.16  2.18 

   53    1.70  1.73  1.77  1.80  1.84  1.88  1.91  1.95  1.99  2.03  2.07  2.11  2.15  2.18  2.22  2.26  2.29  2.32  2.35  2.38 

   52    1.89  1.93  1.96  2.00  2.04  2.08  2.12  2.16  2.20  2.24  2.28  2.32  2.35  2.39  2.43  2.46  2.50  2.53  2.56  2.59 

   51    2.10  2.14  2.18  2.22  2.27  2.31  2.35  2.39  2.43  2.47  2.51  2.55  2.58  2.62  2.66  2.69  2.73  2.76  2.79  2.82 

   50    2.34  2.39  2.44  2.48  2.53  2.57  2.61  2.65  2.69  2.73  2.77  2.81  2.85  2.88  2.92  2.95  2.98  3.02  3.05  3.08 

  

   49    2.62  2.67  2.72  2.78  2.82  2.87  2.91  2.95  2.99  3.03  3.07  3.11  3.14  3.18  3.21  3.24  3.27  3.31  3.34  3.37 

   48    2.92  2.98  3.04  3.09  3.14  3.19  3.24  3.28  3.32  3.36  3.40  3.43  3.47  3.50  3.53  3.56  3.59  3.62  3.65  3.68 

   47    3.23  3.29  3.35  3.41  3.47  3.52  3.57  3.62  3.66  3.70  3.74  3.77  3.80  3.83  3.86  3.89  3.92  3.95  3.98  4.01 

   46    3.53  3.60  3.67  3.73  3.79  3.85  3.90  3.95  3.99  4.03  4.07  4.11  4.14  4.17  4.20  4.23  4.26  4.29  4.32  4.34 

   45    3.83  3.90  3.97  4.03  4.09  4.15  4.20  4.25  4.30  4.34  4.38  4.42  4.46  4.49  4.53  4.56  4.59  4.62  4.65  4.68 

   44    4.11  4.18  4.24  4.30  4.36  4.42  4.47  4.53  4.58  4.62  4.67  4.71  4.75  4.79  4.83  4.87  4.90  4.94  4.97  5.01 

   43    4.38  4.44  4.50  4.56  4.62  4.68  4.74  4.79  4.85  4.90  4.95  4.99  5.04  5.09  5.13  5.17  5.22  5.26  5.30  5.34 

   42    4.67  4.73  4.79  4.84  4.90  4.96  5.02  5.08  5.14  5.19  5.25  5.30  5.35  5.40  5.45  5.50  5.55  5.60  5.65  5.70 

   41    5.00  5.06  5.11  5.17  5.23  5.29  5.35  5.41  5.47  5.53  5.59  5.65  5.71  5.77  5.82  5.88  5.94  5.99  6.04  6.10 

   40    5.39  5.45  5.51  5.58  5.64  5.70  5.76  5.83  5.89  5.95  6.02  6.08  6.14  6.21  6.27  6.33  6.39  6.45  6.51  6.56 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

0 

   39    5.84  5.92  5.99  6.07  6.14  6.21  6.27  6.34  6.41  6.48  6.54  6.61  6.68  6.74  6.81  6.87  6.93  6.99  7.05  7.11 

   38    6.34  6.43  6.53  6.62  6.70  6.78  6.86  6.93  7.01  7.08  7.15  7.22  7.29  7.35  7.41  7.47  7.53  7.59  7.64  7.69 

   37    6.86  6.98  7.09  7.19  7.29  7.39  7.47  7.56  7.64  7.71  7.79  7.86  7.92  7.98  8.04  8.10  8.15  8.20  8.25  8.30 

   36    7.40  7.53  7.65  7.77  7.88  7.98  8.08  8.17  8.25  8.33  8.41  8.47  8.54  8.60  8.65  8.70  8.75  8.79  8.84  8.88 

   35    7.92  8.05  8.18  8.30  8.42  8.53  8.63  8.72  8.81  8.89  8.96  9.02  9.08  9.14  9.19  9.24  9.28  9.32  9.36  9.40 

   34    8.42  8.55  8.67  8.79  8.90  9.00  9.09  9.18  9.26  9.34  9.40  9.47  9.52  9.58  9.63  9.67  9.72  9.76  9.79  9.83 

   33    8.91  9.02  9.12  9.22  9.32  9.40  9.49  9.56  9.64  9.70  9.77  9.83  9.88  9.94  9.99 10.03 10.08 10.12 10.16 10.20 

   32    9.37  9.46  9.55  9.63  9.70  9.77  9.84  9.90  9.96 10.02 10.08 10.14 10.19 10.25 10.30 10.35 10.40 10.44 10.49 10.53 

   31    9.82  9.89  9.95 10.01 10.06 10.12 10.17 10.22 10.28 10.33 10.39 10.44 10.50 10.55 10.60 10.65 10.70 10.75 10.80 10.85 

   30   10.24 10.29 10.33 10.38 10.42 10.47 10.52 10.57 10.62 10.67 10.72 10.77 10.82 10.88 10.93 10.98 11.03 11.08 11.13 11.18 

  

   29   10.63 10.67 10.71 10.76 10.80 10.85 10.90 10.94 10.99 11.04 11.10 11.15 11.20 11.25 11.30 11.35 11.40 11.44 11.49 11.54 

   28   11.00 11.05 11.10 11.14 11.19 11.24 11.29 11.34 11.39 11.44 11.49 11.54 11.59 11.64 11.69 11.73 11.78 11.83 11.87 11.92 

   27   11.36 11.41 11.47 11.52 11.57 11.63 11.68 11.73 11.79 11.84 11.89 11.94 11.98 12.03 12.08 12.12 12.17 12.21 12.26 12.30 

   26   11.70 11.76 11.83 11.89 11.94 12.00 12.06 12.11 12.16 12.21 12.26 12.31 12.36 12.40 12.45 12.49 12.54 12.58 12.62 12.66 

   25   12.02 12.09 12.16 12.22 12.28 12.34 12.40 12.45 12.50 12.55 12.60 12.65 12.70 12.74 12.78 12.83 12.87 12.91 12.95 12.99 

   24   12.32 12.39 12.45 12.52 12.58 12.63 12.69 12.74 12.79 12.84 12.89 12.94 12.98 13.03 13.07 13.11 13.15 13.19 13.23 13.27 

   23   12.59 12.65 12.71 12.77 12.83 12.89 12.94 12.99 13.04 13.08 13.13 13.18 13.22 13.26 13.31 13.35 13.39 13.43 13.47 13.51 

   22   12.82 12.88 12.94 13.00 13.05 13.10 13.15 13.20 13.24 13.29 13.33 13.38 13.42 13.46 13.51 13.55 13.59 13.63 13.67 13.70 

   21   13.03 13.09 13.14 13.19 13.24 13.29 13.33 13.38 13.42 13.47 13.51 13.55 13.59 13.64 13.68 13.72 13.76 13.80 13.84 13.87 

   20   13.22 13.27 13.31 13.36 13.41 13.45 13.49 13.54 13.58 13.62 13.67 13.71 13.75 13.79 13.83 13.87 13.91 13.95 13.98 14.02 

  

   19   13.37 13.42 13.46 13.51 13.55 13.59 13.64 13.68 13.72 13.77 13.81 13.85 13.89 13.93 13.97 14.00 14.04 14.08 14.12 14.16 

   18   13.51 13.55 13.59 13.64 13.68 13.72 13.77 13.81 13.85 13.89 13.93 13.97 14.01 14.05 14.09 14.13 14.16 14.20 14.24 14.28 

   17   13.62 13.66 13.71 13.75 13.79 13.84 13.88 13.92 13.96 14.00 14.04 14.08 14.12 14.16 14.20 14.23 14.27 14.31 14.34 14.38 

   16   13.72 13.76 13.81 13.85 13.89 13.94 13.98 14.02 14.06 14.10 14.14 14.18 14.21 14.25 14.29 14.33 14.36 14.40 14.43 14.47 

   15   13.80 13.85 13.89 13.94 13.98 14.02 14.06 14.10 14.14 14.18 14.22 14.26 14.29 14.33 14.37 14.40 14.44 14.47 14.51 14.54 

   14   13.88 13.92 13.97 14.01 14.05 14.09 14.13 14.17 14.21 14.25 14.28 14.32 14.36 14.39 14.43 14.46 14.50 14.53 14.57 14.60 

   13   13.95 13.99 14.03 14.07 14.11 14.15 14.19 14.22 14.26 14.30 14.33 14.37 14.40 14.44 14.47 14.51 14.54 14.58 14.61 14.65 

   12   14.01 14.05 14.08 14.12 14.16 14.19 14.23 14.26 14.30 14.33 14.37 14.40 14.43 14.47 14.50 14.54 14.57 14.61 14.64 14.67 

   11   14.05 14.09 14.12 14.16 14.19 14.22 14.26 14.29 14.32 14.35 14.39 14.42 14.45 14.49 14.52 14.55 14.59 14.62 14.65 14.69 

   10   14.08 14.11 14.14 14.18 14.21 14.24 14.27 14.30 14.33 14.37 14.40 14.43 14.46 14.49 14.52 14.56 14.59 14.62 14.65 14.69 

  

    9   14.09 14.12 14.15 14.18 14.21 14.24 14.27 14.31 14.34 14.37 14.40 14.43 14.46 14.49 14.52 14.55 14.58 14.61 14.64 14.67 

    8   14.10 14.13 14.15 14.18 14.21 14.24 14.26 14.29 14.32 14.35 14.38 14.41 14.44 14.47 14.50 14.52 14.56 14.59 14.62 14.65 

    7   14.09 14.11 14.14 14.17 14.19 14.22 14.24 14.27 14.29 14.32 14.35 14.37 14.40 14.43 14.46 14.49 14.52 14.55 14.58 14.61 

    6   14.07 14.09 14.12 14.14 14.16 14.18 14.21 14.23 14.25 14.28 14.31 14.33 14.36 14.39 14.41 14.44 14.47 14.50 14.53 14.56 

    5   14.04 14.06 14.08 14.10 14.12 14.14 14.16 14.18 14.21 14.23 14.25 14.28 14.30 14.33 14.35 14.38 14.41 14.43 14.46 14.49 

    4   13.99 14.01 14.03 14.05 14.07 14.09 14.11 14.13 14.15 14.17 14.19 14.21 14.24 14.26 14.28 14.31 14.33 14.36 14.39 14.41 

    3   13.94 13.96 13.97 13.99 14.00 14.02 14.04 14.06 14.08 14.10 14.12 14.14 14.16 14.18 14.20 14.22 14.25 14.27 14.30 14.32 

    2   13.88 13.89 13.91 13.92 13.93 13.95 13.96 13.98 13.99 14.01 14.03 14.05 14.07 14.09 14.11 14.13 14.15 14.17 14.20 14.22 

    1   13.81 13.82 13.83 13.84 13.85 13.86 13.87 13.89 13.90 13.91 13.93 13.95 13.96 13.98 14.00 14.02 14.04 14.06 14.08 14.11 

    0   13.73 13.74 13.74 13.75 13.76 13.77 13.78 13.79 13.80 13.81 13.83 13.84 13.85 13.87 13.89 13.90 13.92 13.94 13.96 13.98 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

0 

   -1   13.64 13.65 13.65 13.66 13.66 13.67 13.68 13.69 13.69 13.70 13.71 13.72 13.74 13.75 13.76 13.77 13.79 13.81 13.82 13.84 

   -2   13.55 13.55 13.55 13.55 13.55 13.56 13.56 13.57 13.58 13.58 13.59 13.60 13.61 13.62 13.63 13.64 13.65 13.66 13.68 13.69 

   -3   13.44 13.44 13.44 13.44 13.44 13.44 13.44 13.44 13.45 13.45 13.46 13.46 13.47 13.47 13.48 13.49 13.50 13.52 13.53 13.54 

   -4   13.33 13.33 13.32 13.32 13.32 13.31 13.31 13.31 13.31 13.31 13.31 13.32 13.32 13.33 13.33 13.34 13.35 13.36 13.37 13.38 

   -5   13.21 13.20 13.20 13.19 13.18 13.18 13.18 13.17 13.17 13.17 13.17 13.17 13.17 13.18 13.18 13.19 13.19 13.20 13.21 13.22 

   -6   13.08 13.07 13.06 13.05 13.04 13.04 13.03 13.03 13.02 13.02 13.02 13.02 13.02 13.02 13.02 13.03 13.03 13.04 13.04 13.05 

   -7   12.95 12.93 12.92 12.91 12.90 12.89 12.88 12.87 12.87 12.86 12.86 12.86 12.86 12.86 12.86 12.86 12.86 12.87 12.87 12.88 

   -8   12.81 12.79 12.77 12.76 12.74 12.73 12.72 12.71 12.70 12.69 12.69 12.69 12.68 12.68 12.68 12.69 12.69 12.69 12.70 12.70 

   -9   12.66 12.64 12.62 12.60 12.59 12.57 12.55 12.54 12.53 12.52 12.51 12.51 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50 

  

  -10   12.51 12.48 12.46 12.44 12.42 12.40 12.38 12.37 12.35 12.34 12.33 12.32 12.31 12.30 12.29 12.29 12.28 12.28 12.28 12.28 

  -11   12.35 12.32 12.30 12.27 12.25 12.23 12.21 12.19 12.17 12.15 12.13 12.11 12.10 12.08 12.07 12.06 12.05 12.04 12.04 12.03 

  -12   12.19 12.16 12.13 12.10 12.07 12.04 12.02 11.99 11.97 11.94 11.92 11.89 11.87 11.85 11.83 11.81 11.80 11.79 11.78 11.77 

  -13   12.02 11.99 11.95 11.92 11.89 11.85 11.82 11.78 11.75 11.72 11.69 11.66 11.63 11.60 11.58 11.55 11.53 11.52 11.50 11.49 

  -14   11.84 11.80 11.76 11.72 11.68 11.64 11.60 11.56 11.52 11.48 11.44 11.41 11.37 11.34 11.31 11.28 11.26 11.24 11.22 11.20 

  -15   11.63 11.58 11.54 11.50 11.45 11.41 11.37 11.32 11.28 11.23 11.19 11.15 11.11 11.07 11.04 11.00 10.97 10.95 10.92 10.91 

  -16   11.39 11.35 11.30 11.25 11.20 11.16 11.11 11.06 11.02 10.97 10.93 10.88 10.84 10.80 10.76 10.72 10.69 10.66 10.63 10.61 

  -17   11.15 11.10 11.04 10.99 10.94 10.89 10.84 10.79 10.74 10.69 10.64 10.60 10.55 10.51 10.47 10.43 10.40 10.37 10.34 10.32 

  -18   10.89 10.84 10.78 10.72 10.66 10.61 10.55 10.50 10.45 10.40 10.35 10.30 10.26 10.22 10.18 10.14 10.11 10.07 10.05 10.02 

  -19   10.63 10.57 10.51 10.45 10.39 10.33 10.27 10.21 10.16 10.11 10.06 10.01  9.96  9.92  9.88  9.84  9.81  9.77  9.74  9.71 

  

  -20   10.38 10.31 10.24 10.18 10.11 10.05  9.99  9.93  9.87  9.82  9.77  9.72  9.67  9.62  9.58  9.54  9.50  9.46  9.43  9.40 

  -21   10.13 10.06  9.99  9.92  9.85  9.78  9.72  9.66  9.60  9.54  9.48  9.42  9.37  9.32  9.27  9.23  9.18  9.14  9.11  9.07 

  -22    9.89  9.81  9.74  9.67  9.59  9.52  9.45  9.39  9.32  9.26  9.19  9.13  9.07  9.02  8.96  8.91  8.86  8.82  8.78  8.74 

  -23    9.66  9.58  9.50  9.42  9.34  9.27  9.19  9.12  9.05  8.98  8.91  8.84  8.78  8.72  8.66  8.60  8.55  8.50  8.46  8.42 

  -24    9.42  9.34  9.26  9.17  9.09  9.01  8.93  8.85  8.78  8.70  8.63  8.56  8.49  8.42  8.36  8.30  8.25  8.20  8.15  8.11 

  -25    9.18  9.09  9.00  8.92  8.83  8.75  8.67  8.59  8.51  8.43  8.36  8.28  8.21  8.15  8.08  8.02  7.97  7.92  7.87  7.83 

  -26    8.92  8.83  8.74  8.65  8.57  8.48  8.40  8.32  8.24  8.17  8.09  8.02  7.95  7.89  7.82  7.77  7.71  7.66  7.61  7.57 

  -27    8.65  8.56  8.47  8.38  8.29  8.21  8.13  8.05  7.98  7.90  7.83  7.76  7.70  7.64  7.58  7.52  7.47  7.42  7.38  7.34 

  -28    8.38  8.29  8.19  8.10  8.02  7.94  7.86  7.78  7.71  7.64  7.58  7.51  7.45  7.40  7.34  7.29  7.24  7.20  7.16  7.12 

  -29    8.11  8.02  7.92  7.83  7.75  7.66  7.59  7.52  7.45  7.38  7.32  7.26  7.21  7.16  7.11  7.06  7.02  6.98  6.94  6.90 

  

  -30    7.85  7.75  7.66  7.57  7.48  7.40  7.32  7.25  7.19  7.13  7.07  7.02  6.97  6.92  6.87  6.83  6.79  6.75  6.71  6.68 

  -31    7.60  7.50  7.40  7.31  7.23  7.15  7.07  7.00  6.94  6.88  6.82  6.77  6.72  6.68  6.64  6.60  6.56  6.52  6.48  6.44 

  -32    7.35  7.25  7.16  7.07  6.98  6.91  6.83  6.76  6.70  6.64  6.59  6.54  6.49  6.45  6.40  6.36  6.32  6.28  6.24  6.20 

  -33    7.11  7.02  6.93  6.84  6.76  6.68  6.61  6.54  6.48  6.42  6.37  6.32  6.27  6.22  6.17  6.13  6.09  6.05  6.00  5.96 

  -34    6.90  6.81  6.72  6.64  6.56  6.48  6.41  6.34  6.28  6.22  6.16  6.11  6.05  6.00  5.95  5.91  5.86  5.81  5.76  5.72 

  -35    6.71  6.62  6.54  6.46  6.38  6.31  6.24  6.17  6.10  6.04  5.97  5.91  5.85  5.80  5.74  5.69  5.63  5.58  5.53  5.48 

  -36    6.56  6.48  6.40  6.32  6.24  6.16  6.09  6.02  5.94  5.87  5.80  5.74  5.67  5.61  5.54  5.48  5.42  5.36  5.31  5.25 

  -37    6.43  6.35  6.27  6.19  6.11  6.04  5.96  5.88  5.80  5.72  5.65  5.57  5.50  5.43  5.36  5.29  5.22  5.16  5.10  5.04 

  -38    6.32  6.24  6.15  6.07  5.99  5.91  5.83  5.74  5.66  5.58  5.49  5.41  5.33  5.25  5.18  5.10  5.03  4.96  4.90  4.83 

  -39    6.19  6.11  6.03  5.94  5.86  5.77  5.68  5.60  5.51  5.42  5.34  5.25  5.17  5.08  5.00  4.92  4.85  4.78  4.71  4.64 
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1    1965 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES   COMPUTED FOR INTERNAL MAGNETIC FIELD (ALT 20 KM) INTERPOLATED FROM 5X15 DEGREE GRID 

0 

0  LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

0 

  -40    6.04  5.96  5.87  5.79  5.70  5.61  5.52  5.43  5.34  5.25  5.17  5.08  4.99  4.91  4.82  4.74  4.67  4.59  4.52  4.45 

  -41    5.86  5.77  5.68  5.59  5.50  5.41  5.33  5.24  5.15  5.06  4.97  4.89  4.80  4.72  4.64  4.56  4.48  4.41  4.34  4.27 

  -42    5.65  5.55  5.46  5.37  5.28  5.19  5.11  5.02  4.93  4.85  4.76  4.68  4.60  4.52  4.44  4.37  4.29  4.22  4.16  4.10 

  -43    5.42  5.33  5.23  5.14  5.05  4.96  4.87  4.79  4.71  4.63  4.55  4.47  4.39  4.32  4.25  4.18  4.11  4.05  3.99  3.93 

  -44    5.20  5.10  5.00  4.91  4.82  4.73  4.64  4.56  4.48  4.41  4.33  4.26  4.19  4.12  4.06  4.00  3.94  3.88  3.83  3.78 

  -45    4.98  4.88  4.78  4.69  4.60  4.51  4.43  4.35  4.27  4.20  4.13  4.07  4.01  3.95  3.89  3.83  3.78  3.73  3.68  3.64 

  -46    4.77  4.67  4.58  4.49  4.40  4.32  4.24  4.16  4.09  4.03  3.96  3.90  3.85  3.79  3.74  3.69  3.64  3.60  3.55  3.51 

  -47    4.56  4.47  4.39  4.30  4.22  4.15  4.07  4.00  3.94  3.88  3.82  3.77  3.71  3.66  3.61  3.57  3.52  3.48  3.43  3.39 

  -48    4.37  4.29  4.21  4.13  4.06  3.99  3.93  3.87  3.81  3.75  3.70  3.65  3.60  3.55  3.50  3.45  3.41  3.36  3.32  3.27 

  -49    4.19  4.12  4.05  3.98  3.92  3.86  3.80  3.74  3.69  3.64  3.58  3.53  3.48  3.44  3.39  3.34  3.30  3.25  3.20  3.16 

  

  -50    4.03  3.97  3.90  3.85  3.79  3.73  3.67  3.62  3.57  3.52  3.47  3.42  3.37  3.32  3.27  3.23  3.18  3.14  3.09  3.05 

  -51    3.89  3.83  3.78  3.72  3.66  3.61  3.55  3.50  3.45  3.40  3.35  3.30  3.25  3.20  3.16  3.11  3.06  3.02  2.97  2.93 

  -52    3.76  3.70  3.65  3.60  3.55  3.49  3.44  3.39  3.33  3.28  3.23  3.18  3.13  3.09  3.04  2.99  2.94  2.90  2.85  2.81 

  -53    3.63  3.58  3.53  3.48  3.43  3.37  3.32  3.27  3.22  3.17  3.12  3.07  3.02  2.97  2.92  2.87  2.82  2.77  2.73  2.68 

  -54    3.51  3.46  3.40  3.35  3.30  3.25  3.20  3.15  3.10  3.05  3.00  2.94  2.89  2.84  2.80  2.75  2.70  2.65  2.60  2.56 

  -55    3.37  3.32  3.27  3.22  3.17  3.12  3.07  3.02  2.97  2.92  2.87  2.82  2.77  2.72  2.67  2.62  2.57  2.53  2.48  2.43 

  -56    3.22  3.18  3.13  3.08  3.03  2.98  2.93  2.88  2.83  2.78  2.73  2.68  2.64  2.59  2.54  2.49  2.45  2.40  2.36  2.31 

  -57    3.07  3.02  2.97  2.93  2.88  2.83  2.78  2.74  2.69  2.64  2.59  2.55  2.50  2.45  2.41  2.36  2.32  2.27  2.23  2.19 

  -58    2.91  2.86  2.81  2.77  2.72  2.68  2.63  2.59  2.54  2.50  2.45  2.41  2.36  2.32  2.28  2.23  2.19  2.15  2.11  2.07 

  -59    2.74  2.70  2.65  2.61  2.57  2.52  2.48  2.44  2.40  2.35  2.31  2.27  2.23  2.19  2.15  2.11  2.07  2.03  1.99  1.95 

  

  -60    2.58  2.54  2.50  2.45  2.41  2.37  2.33  2.29  2.25  2.21  2.17  2.13  2.10  2.06  2.02  1.99  1.95  1.92  1.88  1.85 

  -61    2.43  2.39  2.34  2.30  2.26  2.22  2.18  2.15  2.11  2.07  2.04  2.00  1.97  1.94  1.91  1.87  1.84  1.81  1.77  1.74 

  -62    2.28  2.24  2.20  2.16  2.12  2.08  2.04  2.01  1.98  1.94  1.91  1.88  1.85  1.82  1.79  1.76  1.73  1.70  1.67  1.64 

  -63    2.13  2.09  2.05  2.02  1.98  1.95  1.91  1.88  1.85  1.82  1.79  1.76  1.73  1.71  1.68  1.65  1.63  1.60  1.57  1.54 

  -64    1.99  1.95  1.92  1.88  1.85  1.82  1.79  1.76  1.73  1.70  1.68  1.65  1.63  1.60  1.57  1.55  1.53  1.50  1.48  1.45 

  -65    1.86  1.82  1.79  1.76  1.73  1.70  1.67  1.64  1.62  1.59  1.57  1.54  1.52  1.50  1.48  1.45  1.43  1.41  1.39  1.36 

  -66    1.73  1.70  1.67  1.64  1.62  1.59  1.56  1.54  1.51  1.49  1.47  1.44  1.42  1.40  1.38  1.36  1.34  1.32  1.30  1.28 

  -67    1.61  1.58  1.56  1.53  1.51  1.49  1.46  1.44  1.42  1.39  1.37  1.35  1.33  1.31  1.29  1.27  1.25  1.23  1.21  1.19 

  -68    1.49  1.47  1.45  1.43  1.41  1.39  1.37  1.35  1.33  1.31  1.29  1.27  1.25  1.23  1.21  1.19  1.17  1.15  1.13  1.11 

  -69    1.38  1.36  1.35  1.33  1.31  1.29  1.28  1.26  1.24  1.22  1.20  1.18  1.16  1.14  1.12  1.10  1.08  1.07  1.05  1.03 

  

  -70    1.28  1.26  1.25  1.23  1.22  1.20  1.18  1.17  1.15  1.13  1.11  1.10  1.08  1.06  1.04  1.02  1.00   .99   .97   .95 

  -71    1.18  1.17  1.15  1.14  1.12  1.11  1.09  1.07  1.06  1.04  1.03  1.01   .99   .97   .96   .94   .92   .91   .89   .87 

  -72    1.09  1.07  1.06  1.04  1.03  1.02  1.00   .98   .97   .95   .94   .92   .91   .89   .88   .86   .84   .83   .81   .80 

  -73    1.00   .98   .97   .95   .94   .93   .91   .90   .88   .87   .85   .84   .83   .81   .80   .78   .77   .75   .74   .73 

  -74     .91   .89   .88   .87   .85   .84   .83   .81   .80   .79   .77   .76   .75   .74   .72   .71   .70   .68   .67   .66 

  -75     .82   .81   .80   .79   .77   .76   .75   .74   .72   .71   .70   .69   .68   .67   .66   .64   .63   .62   .61   .60 

  -76     .74   .73   .72   .71   .70   .69   .67   .66   .65   .64   .63   .62   .61   .61   .60   .59   .58   .57   .56   .55 

  -77     .67   .66   .65   .64   .63   .62   .61   .60   .59   .58   .57   .57   .56   .55   .54   .53   .53   .52   .51   .50 

  -78     .59   .58   .58   .57   .56   .55   .55   .54   .53   .53   .52   .51   .51   .50   .49   .49   .48   .47   .46   .46 

  -79     .52   .52   .51   .51   .50   .49   .49   .48   .48   .47   .47   .46   .46   .45   .45   .44   .43   .43   .42   .42 

  

  -80     .46   .46   .45   .45   .44   .44   .44   .43   .43   .42   .42   .42   .41   .41   .40   .40   .39   .39   .38   .38 

  -81     .41   .40   .40   .40   .39   .39   .38   .38   .38   .37   .37   .37   .36   .36   .36   .35   .35   .35   .34   .34 

  -82     .35   .35   .35   .35   .34   .34   .34   .33   .33   .33   .33   .32   .32   .32   .31   .31   .31   .30   .30   .30 

  -83     .31   .31   .30   .30   .30   .30   .29   .29   .29   .29   .28   .28   .28   .28   .27   .27   .27   .26   .26   .26 

  -84     .27   .27   .26   .26   .26   .26   .25   .25   .25   .25   .24   .24   .24   .24   .24   .23   .23   .23   .23   .22 

  -85     .23   .23   .23   .22   .22   .22   .22   .22   .21   .21   .21   .21   .21   .20   .20   .20   .20   .20   .19   .19 

  -86     .20   .20   .19   .19   .19   .19   .19   .18   .18   .18   .18   .18   .18   .17   .17   .17   .17   .17   .17   .17 

  -87     .17   .17   .16   .16   .16   .16   .16   .16   .15   .15   .15   .15   .15   .15   .15   .15   .15   .14   .14   .14 

  -88     .14   .14   .14   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .13   .12   .12   .12   .12   .12 

  -89     .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .11   .10   .10 
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Appendix C: Table from IGRF 1980 field 

   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   83    0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02 

   82    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03 

   81    0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04 

   80    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  

   79    0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07 

   78    0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08 

   77    0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10 

   76    0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12 

   75    0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.15  0.15 

   74    0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.18 

   73    0.15  0.16  0.16  0.16  0.17  0.17  0.18  0.18  0.18  0.19  0.19  0.19  0.20  0.20  0.20  0.21  0.21  0.21  0.21  0.22 

   72    0.19  0.19  0.20  0.20  0.20  0.21  0.21  0.22  0.22  0.22  0.23  0.23  0.24  0.24  0.24  0.25  0.25  0.25  0.26  0.26 

   71    0.23  0.23  0.24  0.24  0.24  0.25  0.25  0.26  0.26  0.27  0.27  0.28  0.28  0.28  0.29  0.29  0.29  0.30  0.30  0.30 

   70    0.27  0.28  0.28  0.29  0.29  0.30  0.30  0.30  0.31  0.31  0.32  0.32  0.33  0.33  0.34  0.34  0.34  0.35  0.35  0.35 

  

   69    0.32  0.33  0.33  0.34  0.34  0.35  0.35  0.36  0.36  0.37  0.37  0.38  0.38  0.38  0.39  0.39  0.40  0.40  0.41  0.41 

   68    0.38  0.38  0.39  0.40  0.40  0.41  0.41  0.42  0.42  0.42  0.43  0.43  0.44  0.44  0.45  0.45  0.46  0.46  0.47  0.47 

   67    0.44  0.45  0.46  0.46  0.47  0.47  0.48  0.48  0.49  0.49  0.50  0.50  0.50  0.51  0.51  0.52  0.52  0.53  0.54  0.54 

   66    0.52  0.52  0.53  0.54  0.54  0.55  0.55  0.56  0.56  0.57  0.57  0.58  0.58  0.59  0.59  0.60  0.60  0.61  0.62  0.62 

   65    0.60  0.61  0.62  0.62  0.63  0.64  0.64  0.65  0.65  0.66  0.66  0.67  0.67  0.68  0.68  0.69  0.70  0.70  0.71  0.72 

   64    0.69  0.70  0.71  0.72  0.73  0.73  0.74  0.75  0.76  0.76  0.77  0.77  0.78  0.79  0.79  0.80  0.81  0.81  0.82  0.83 

   63    0.80  0.81  0.82  0.83  0.84  0.85  0.86  0.86  0.87  0.88  0.89  0.89  0.90  0.91  0.92  0.92  0.93  0.93  0.94  0.95 

   62    0.91  0.92  0.93  0.95  0.96  0.97  0.98  0.99  1.00  1.01  1.02  1.03  1.04  1.04  1.05  1.06  1.06  1.07  1.08  1.08 

   61    1.03  1.05  1.06  1.07  1.09  1.10  1.12  1.13  1.14  1.15  1.16  1.17  1.18  1.19  1.20  1.20  1.21  1.22  1.22  1.23 

   60    1.16  1.18  1.19  1.21  1.23  1.24  1.26  1.27  1.28  1.30  1.31  1.32  1.33  1.34  1.35  1.36  1.37  1.37  1.38  1.38 

  

   59    1.30  1.32  1.33  1.35  1.37  1.39  1.40  1.42  1.44  1.45  1.47  1.48  1.49  1.50  1.51  1.52  1.53  1.54  1.54  1.55 

   58    1.45  1.47  1.49  1.50  1.52  1.54  1.56  1.58  1.59  1.61  1.63  1.64  1.66  1.67  1.68  1.69  1.70  1.71  1.72  1.73 

   57    1.62  1.63  1.65  1.67  1.69  1.71  1.73  1.75  1.77  1.78  1.80  1.82  1.83  1.85  1.86  1.88  1.89  1.90  1.91  1.92 

   56    1.80  1.82  1.84  1.86  1.87  1.89  1.91  1.93  1.95  1.97  1.99  2.01  2.03  2.04  2.06  2.08  2.09  2.10  2.12  2.13 

   55    2.00  2.02  2.04  2.06  2.08  2.10  2.12  2.14  2.16  2.18  2.20  2.22  2.24  2.26  2.27  2.29  2.31  2.32  2.34  2.35 

   54    2.22  2.24  2.26  2.28  2.30  2.33  2.35  2.37  2.39  2.41  2.43  2.45  2.47  2.49  2.51  2.52  2.54  2.56  2.57  2.59 

   53    2.47  2.49  2.51  2.53  2.55  2.57  2.60  2.62  2.64  2.66  2.68  2.70  2.72  2.74  2.76  2.77  2.79  2.81  2.82  2.84 

   52    2.73  2.75  2.78  2.80  2.82  2.84  2.86  2.88  2.90  2.92  2.94  2.96  2.98  3.00  3.02  3.04  3.05  3.07  3.09  3.10 

   51    3.02  3.04  3.06  3.08  3.10  3.12  3.14  3.16  3.18  3.20  3.22  3.24  3.26  3.27  3.29  3.31  3.33  3.34  3.36  3.38 

   50    3.32  3.34  3.36  3.38  3.40  3.42  3.44  3.46  3.47  3.49  3.51  3.52  3.54  3.56  3.57  3.59  3.61  3.62  3.64  3.66 

  

   49    3.64  3.66  3.68  3.70  3.72  3.73  3.75  3.76  3.78  3.79  3.80  3.82  3.83  3.85  3.86  3.88  3.89  3.91  3.93  3.94 

   48    3.97  3.99  4.01  4.03  4.04  4.06  4.07  4.08  4.09  4.10  4.12  4.13  4.14  4.15  4.16  4.17  4.19  4.20  4.22  4.24 

   47    4.31  4.33  4.35  4.37  4.38  4.40  4.41  4.42  4.43  4.43  4.44  4.45  4.46  4.47  4.48  4.49  4.50  4.52  4.53  4.54 

   46    4.65  4.67  4.69  4.71  4.73  4.74  4.75  4.76  4.77  4.78  4.79  4.79  4.80  4.81  4.82  4.83  4.84  4.85  4.86  4.88 

   45    4.99  5.01  5.04  5.06  5.07  5.09  5.10  5.12  5.13  5.14  5.15  5.16  5.17  5.18  5.19  5.20  5.21  5.22  5.23  5.24 

   44    5.33  5.35  5.38  5.40  5.43  5.45  5.47  5.49  5.51  5.52  5.54  5.55  5.57  5.58  5.59  5.61  5.62  5.63  5.64  5.65 

   43    5.68  5.71  5.74  5.77  5.80  5.83  5.85  5.88  5.90  5.93  5.95  5.97  5.99  6.01  6.03  6.04  6.05  6.06  6.08  6.09 

   42    6.05  6.09  6.13  6.16  6.20  6.23  6.27  6.30  6.33  6.36  6.39  6.41  6.44  6.46  6.48  6.50  6.51  6.53  6.54  6.55 

   41    6.47  6.51  6.55  6.59  6.63  6.67  6.71  6.74  6.78  6.81  6.84  6.87  6.90  6.92  6.95  6.97  6.98  7.00  7.01  7.02 

   40    6.95  6.99  7.04  7.08  7.12  7.15  7.19  7.22  7.26  7.29  7.32  7.35  7.37  7.40  7.42  7.44  7.46  7.48  7.49  7.50 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   39    7.50  7.54  7.57  7.61  7.64  7.68  7.71  7.73  7.76  7.79  7.81  7.83  7.86  7.88  7.89  7.91  7.93  7.95  7.96  7.98 

   38    8.09  8.12  8.15  8.17  8.20  8.22  8.24  8.26  8.28  8.29  8.31  8.33  8.34  8.35  8.37  8.38  8.40  8.41  8.42  8.44 

   37    8.69  8.71  8.73  8.74  8.75  8.77  8.78  8.79  8.79  8.80  8.81  8.81  8.82  8.83  8.84  8.84  8.85  8.86  8.88  8.89 

   36    9.26  9.27  9.28  9.29  9.29  9.29  9.30  9.30  9.29  9.29  9.29  9.29  9.29  9.29  9.29  9.30  9.30  9.31  9.32  9.33 

   35    9.77  9.78  9.78  9.78  9.78  9.78  9.78  9.77  9.77  9.76  9.75  9.75  9.74  9.74  9.74  9.74  9.74  9.75  9.76  9.77 

   34   10.20 10.21 10.21 10.21 10.21 10.21 10.21 10.20 10.19 10.19 10.18 10.18 10.17 10.17 10.17 10.17 10.18 10.19 10.20 10.21 

   33   10.55 10.57 10.58 10.59 10.59 10.59 10.59 10.59 10.59 10.59 10.58 10.58 10.58 10.58 10.59 10.59 10.60 10.61 10.63 10.64 

   32   10.87 10.89 10.91 10.92 10.94 10.94 10.95 10.96 10.96 10.97 10.97 10.98 10.98 10.99 11.00 11.01 11.02 11.03 11.05 11.06 

   31   11.17 11.20 11.22 11.25 11.27 11.28 11.30 11.31 11.33 11.34 11.35 11.36 11.38 11.39 11.40 11.42 11.44 11.45 11.47 11.48 

   30   11.49 11.52 11.55 11.58 11.60 11.63 11.65 11.67 11.70 11.72 11.74 11.76 11.78 11.79 11.81 11.83 11.85 11.86 11.88 11.90 

  

   29   11.84 11.87 11.90 11.93 11.96 11.99 12.02 12.05 12.08 12.10 12.13 12.16 12.18 12.20 12.22 12.24 12.26 12.28 12.29 12.31 

   28   12.21 12.24 12.27 12.31 12.34 12.37 12.40 12.43 12.46 12.49 12.52 12.55 12.57 12.60 12.62 12.64 12.66 12.68 12.70 12.72 

   27   12.58 12.61 12.65 12.68 12.71 12.74 12.77 12.80 12.83 12.86 12.89 12.92 12.95 12.97 13.00 13.02 13.05 13.07 13.09 13.11 

   26   12.94 12.97 13.00 13.03 13.06 13.09 13.12 13.15 13.18 13.21 13.24 13.27 13.30 13.32 13.35 13.37 13.40 13.42 13.44 13.47 

   25   13.25 13.28 13.31 13.34 13.37 13.40 13.43 13.46 13.49 13.52 13.55 13.58 13.60 13.63 13.65 13.68 13.71 13.73 13.75 13.78 

   24   13.51 13.54 13.57 13.60 13.63 13.66 13.69 13.72 13.75 13.78 13.81 13.83 13.86 13.89 13.91 13.94 13.96 13.99 14.01 14.04 

   23   13.72 13.76 13.79 13.82 13.85 13.88 13.90 13.93 13.96 13.99 14.02 14.04 14.07 14.10 14.12 14.15 14.18 14.20 14.23 14.25 

   22   13.90 13.93 13.96 13.99 14.02 14.05 14.08 14.11 14.14 14.16 14.19 14.22 14.25 14.27 14.30 14.33 14.35 14.38 14.40 14.43 

   21   14.04 14.07 14.10 14.14 14.17 14.19 14.22 14.25 14.28 14.31 14.34 14.37 14.40 14.42 14.45 14.48 14.50 14.53 14.56 14.58 

   20   14.17 14.20 14.23 14.26 14.29 14.32 14.35 14.38 14.41 14.44 14.47 14.50 14.53 14.56 14.58 14.61 14.64 14.66 14.69 14.72 

  

   19   14.29 14.32 14.35 14.38 14.41 14.44 14.47 14.50 14.53 14.56 14.59 14.62 14.65 14.68 14.70 14.73 14.76 14.79 14.81 14.84 

   18   14.39 14.42 14.46 14.49 14.52 14.55 14.58 14.61 14.64 14.67 14.70 14.73 14.76 14.79 14.82 14.84 14.87 14.90 14.93 14.96 

   17   14.49 14.52 14.55 14.58 14.61 14.64 14.67 14.71 14.74 14.77 14.80 14.83 14.86 14.89 14.92 14.94 14.97 15.00 15.03 15.06 

   16   14.57 14.60 14.63 14.66 14.69 14.72 14.76 14.79 14.82 14.85 14.88 14.91 14.94 14.97 15.00 15.03 15.06 15.09 15.12 15.15 

   15   14.63 14.66 14.69 14.73 14.76 14.79 14.82 14.85 14.88 14.92 14.95 14.98 15.01 15.04 15.07 15.10 15.13 15.16 15.19 15.22 

   14   14.68 14.71 14.74 14.77 14.81 14.84 14.87 14.90 14.93 14.97 15.00 15.03 15.06 15.09 15.12 15.15 15.18 15.21 15.24 15.27 

   13   14.71 14.74 14.77 14.80 14.84 14.87 14.90 14.93 14.96 15.00 15.03 15.06 15.09 15.12 15.16 15.19 15.22 15.25 15.28 15.31 

   12   14.72 14.75 14.78 14.82 14.85 14.88 14.91 14.95 14.98 15.01 15.04 15.08 15.11 15.14 15.17 15.20 15.24 15.27 15.30 15.33 

   11   14.72 14.75 14.78 14.81 14.85 14.88 14.91 14.94 14.98 15.01 15.04 15.08 15.11 15.14 15.17 15.21 15.24 15.27 15.30 15.33 

   10   14.70 14.73 14.76 14.80 14.83 14.86 14.89 14.93 14.96 14.99 15.03 15.06 15.09 15.12 15.16 15.19 15.22 15.25 15.29 15.32 

  

    9   14.67 14.70 14.73 14.76 14.80 14.83 14.86 14.90 14.93 14.96 14.99 15.03 15.06 15.09 15.13 15.16 15.19 15.22 15.26 15.29 

    8   14.62 14.66 14.69 14.72 14.75 14.78 14.82 14.85 14.88 14.91 14.95 14.98 15.01 15.05 15.08 15.11 15.14 15.18 15.21 15.24 

    7   14.57 14.60 14.63 14.66 14.69 14.72 14.75 14.79 14.82 14.85 14.88 14.92 14.95 14.98 15.02 15.05 15.08 15.11 15.15 15.18 

    6   14.49 14.52 14.55 14.58 14.62 14.65 14.68 14.71 14.74 14.78 14.81 14.84 14.87 14.91 14.94 14.97 15.00 15.04 15.07 15.10 

    5   14.41 14.44 14.47 14.50 14.53 14.56 14.59 14.62 14.65 14.69 14.72 14.75 14.78 14.81 14.85 14.88 14.91 14.95 14.98 15.01 

    4   14.31 14.36 14.40 14.44 14.48 14.51 14.55 14.57 14.60 14.63 14.65 14.68 14.70 14.72 14.75 14.77 14.80 14.83 14.86 14.89 

    3   14.20 14.30 14.37 14.44 14.49 14.53 14.56 14.59 14.61 14.62 14.62 14.63 14.63 14.64 14.65 14.66 14.67 14.69 14.71 14.74 

    2   14.08 14.23 14.35 14.44 14.51 14.56 14.60 14.61 14.62 14.61 14.60 14.58 14.57 14.55 14.53 14.52 14.52 14.53 14.54 14.56 

    1   13.94 14.14 14.29 14.41 14.50 14.56 14.59 14.60 14.60 14.58 14.55 14.51 14.47 14.44 14.40 14.38 14.36 14.36 14.37 14.38 

    0   13.80 14.01 14.18 14.31 14.40 14.46 14.50 14.51 14.50 14.47 14.43 14.39 14.34 14.29 14.25 14.22 14.20 14.19 14.20 14.21 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   -1   13.65 13.84 13.99 14.11 14.19 14.25 14.28 14.29 14.28 14.26 14.23 14.19 14.15 14.11 14.08 14.05 14.04 14.03 14.04 14.06 

   -2   13.48 13.62 13.74 13.83 13.90 13.94 13.97 13.98 13.98 13.98 13.96 13.94 13.92 13.90 13.88 13.87 13.87 13.87 13.89 13.91 

   -3   13.31 13.39 13.46 13.52 13.57 13.60 13.63 13.64 13.66 13.66 13.66 13.67 13.67 13.67 13.67 13.68 13.69 13.71 13.73 13.75 

   -4   13.13 13.16 13.20 13.23 13.25 13.28 13.30 13.32 13.34 13.36 13.38 13.40 13.42 13.44 13.46 13.48 13.50 13.53 13.55 13.58 

   -5   12.94 12.96 12.97 12.99 13.01 13.03 13.05 13.07 13.09 13.11 13.14 13.16 13.19 13.22 13.24 13.27 13.30 13.33 13.36 13.39 

   -6   12.75 12.76 12.78 12.79 12.81 12.83 12.85 12.87 12.89 12.91 12.93 12.95 12.98 13.00 13.03 13.06 13.08 13.11 13.14 13.17 

   -7   12.54 12.56 12.57 12.58 12.60 12.62 12.63 12.65 12.67 12.69 12.71 12.74 12.76 12.78 12.81 12.84 12.86 12.89 12.92 12.95 

   -8   12.33 12.34 12.35 12.37 12.38 12.40 12.41 12.43 12.45 12.47 12.49 12.51 12.53 12.56 12.58 12.60 12.63 12.66 12.68 12.71 

   -9   12.10 12.11 12.12 12.13 12.15 12.16 12.18 12.20 12.21 12.23 12.25 12.27 12.29 12.32 12.34 12.36 12.39 12.41 12.44 12.47 

  

  -10   11.86 11.87 11.88 11.89 11.90 11.92 11.93 11.95 11.96 11.98 12.00 12.02 12.04 12.06 12.09 12.11 12.13 12.16 12.19 12.21 

  -11   11.60 11.61 11.62 11.63 11.64 11.65 11.67 11.68 11.70 11.72 11.74 11.76 11.78 11.80 11.82 11.84 11.87 11.89 11.92 11.94 

  -12   11.33 11.33 11.34 11.35 11.36 11.37 11.39 11.40 11.42 11.44 11.45 11.47 11.49 11.52 11.54 11.56 11.58 11.61 11.64 11.66 

  -13   11.04 11.05 11.05 11.06 11.07 11.08 11.09 11.11 11.12 11.14 11.16 11.18 11.20 11.22 11.24 11.27 11.29 11.31 11.34 11.36 

  -14   10.75 10.75 10.75 10.76 10.76 10.77 10.79 10.80 10.81 10.83 10.85 10.87 10.89 10.91 10.93 10.95 10.98 11.00 11.03 11.05 

  -15   10.45 10.45 10.45 10.45 10.46 10.46 10.47 10.48 10.50 10.51 10.53 10.55 10.57 10.59 10.61 10.63 10.65 10.68 10.70 10.73 

  -16   10.14 10.14 10.14 10.14 10.14 10.15 10.15 10.16 10.17 10.19 10.20 10.21 10.23 10.25 10.27 10.29 10.31 10.34 10.36 10.38 

  -17    9.83  9.83  9.82  9.82  9.82  9.82  9.82  9.83  9.84  9.85  9.86  9.87  9.89  9.90  9.92  9.94  9.96  9.99 10.01 10.03 

  -18    9.52  9.51  9.50  9.49  9.49  9.49  9.49  9.49  9.50  9.50  9.51  9.53  9.54  9.56  9.57  9.59  9.61  9.63  9.65  9.67 

  -19    9.20  9.18  9.17  9.16  9.15  9.15  9.15  9.15  9.15  9.16  9.17  9.18  9.19  9.21  9.22  9.24  9.26  9.27  9.30  9.32 

  

  -20    8.87  8.85  8.84  8.83  8.82  8.81  8.81  8.81  8.81  8.82  8.83  8.84  8.85  8.86  8.87  8.89  8.91  8.93  8.95  8.97 

  -21    8.54  8.52  8.51  8.49  8.49  8.48  8.48  8.48  8.48  8.48  8.49  8.50  8.51  8.52  8.54  8.55  8.57  8.59  8.61  8.63 

  -22    8.21  8.19  8.17  8.16  8.15  8.15  8.14  8.14  8.15  8.15  8.16  8.17  8.18  8.19  8.21  8.22  8.24  8.26  8.28  8.30 

  -23    7.88  7.86  7.85  7.84  7.83  7.82  7.82  7.82  7.82  7.83  7.84  7.85  7.86  7.87  7.89  7.90  7.92  7.94  7.96  7.99 

  -24    7.57  7.55  7.53  7.52  7.51  7.51  7.51  7.51  7.51  7.52  7.52  7.53  7.55  7.56  7.58  7.59  7.61  7.63  7.65  7.68 

  -25    7.28  7.26  7.24  7.23  7.22  7.21  7.21  7.21  7.21  7.22  7.22  7.23  7.24  7.26  7.27  7.29  7.31  7.33  7.35  7.37 

  -26    7.01  6.99  6.97  6.96  6.95  6.94  6.93  6.93  6.93  6.93  6.94  6.95  6.96  6.97  6.98  6.99  7.01  7.03  7.04  7.06 

  -27    6.77  6.74  6.72  6.71  6.69  6.68  6.68  6.67  6.67  6.67  6.67  6.67  6.68  6.69  6.69  6.70  6.71  6.72  6.74  6.75 

  -28    6.54  6.51  6.49  6.47  6.45  6.44  6.43  6.42  6.42  6.41  6.41  6.41  6.41  6.41  6.41  6.42  6.42  6.42  6.43  6.44 

  -29    6.32  6.29  6.27  6.24  6.22  6.20  6.19  6.18  6.17  6.16  6.15  6.14  6.14  6.14  6.13  6.13  6.13  6.13  6.13  6.13 

  

  -30    6.11  6.08  6.05  6.02  6.00  5.97  5.95  5.93  5.91  5.90  5.89  5.87  5.86  5.85  5.85  5.84  5.83  5.83  5.83  5.83 

  -31    5.90  5.86  5.83  5.80  5.77  5.74  5.71  5.68  5.66  5.64  5.62  5.60  5.58  5.57  5.56  5.55  5.54  5.54  5.53  5.52 

  -32    5.69  5.65  5.61  5.57  5.54  5.50  5.47  5.44  5.41  5.38  5.35  5.33  5.31  5.29  5.28  5.26  5.25  5.24  5.23  5.22 

  -33    5.48  5.43  5.39  5.34  5.30  5.26  5.23  5.19  5.16  5.13  5.10  5.07  5.05  5.02  5.00  4.99  4.97  4.96  4.95  4.94 

  -34    5.26  5.21  5.17  5.12  5.07  5.03  4.99  4.95  4.92  4.88  4.85  4.82  4.80  4.77  4.75  4.73  4.71  4.69  4.68  4.66 

  -35    5.05  5.00  4.95  4.90  4.85  4.81  4.77  4.73  4.69  4.66  4.62  4.59  4.56  4.54  4.51  4.49  4.47  4.45  4.44  4.42 

  -36    4.83  4.78  4.73  4.69  4.64  4.60  4.56  4.52  4.48  4.44  4.41  4.38  4.35  4.33  4.30  4.28  4.26  4.24  4.23  4.21 

  -37    4.62  4.57  4.52  4.48  4.43  4.39  4.36  4.32  4.28  4.25  4.22  4.19  4.17  4.14  4.12  4.10  4.08  4.06  4.04  4.03 

  -38    4.41  4.36  4.32  4.28  4.24  4.20  4.17  4.13  4.10  4.07  4.04  4.02  3.99  3.97  3.95  3.93  3.91  3.89  3.87  3.86 

  -39    4.21  4.17  4.13  4.09  4.05  4.02  3.99  3.96  3.93  3.90  3.88  3.85  3.83  3.81  3.79  3.77  3.75  3.73  3.72  3.70 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

  -40    4.03  3.99  3.95  3.91  3.88  3.85  3.82  3.79  3.76  3.74  3.72  3.70  3.68  3.66  3.64  3.62  3.60  3.58  3.56  3.54 

  -41    3.86  3.82  3.78  3.75  3.71  3.68  3.66  3.63  3.61  3.59  3.56  3.54  3.53  3.51  3.49  3.47  3.45  3.43  3.41  3.39 

  -42    3.71  3.67  3.63  3.60  3.57  3.54  3.51  3.49  3.46  3.44  3.42  3.40  3.38  3.36  3.34  3.32  3.29  3.27  3.25  3.23 

  -43    3.58  3.54  3.50  3.47  3.43  3.40  3.38  3.35  3.32  3.30  3.28  3.26  3.23  3.21  3.19  3.17  3.14  3.12  3.09  3.07 

  -44    3.45  3.41  3.37  3.34  3.31  3.28  3.25  3.22  3.19  3.17  3.14  3.12  3.09  3.07  3.04  3.02  2.99  2.97  2.94  2.92 

  -45    3.33  3.29  3.25  3.22  3.18  3.15  3.12  3.09  3.06  3.04  3.01  2.98  2.96  2.93  2.91  2.88  2.85  2.83  2.80  2.77 

  -46    3.21  3.17  3.14  3.10  3.07  3.03  3.00  2.97  2.94  2.91  2.88  2.85  2.83  2.80  2.77  2.75  2.72  2.70  2.67  2.64 

  -47    3.10  3.06  3.02  2.99  2.95  2.92  2.88  2.85  2.82  2.79  2.76  2.73  2.70  2.68  2.65  2.62  2.60  2.57  2.55  2.52 

  -48    2.99  2.95  2.91  2.87  2.84  2.80  2.77  2.74  2.70  2.67  2.64  2.61  2.58  2.55  2.53  2.50  2.48  2.45  2.43  2.40 

  -49    2.88  2.84  2.80  2.76  2.72  2.69  2.65  2.62  2.59  2.56  2.52  2.49  2.47  2.44  2.41  2.39  2.36  2.34  2.31  2.29 

  

  -50    2.76  2.72  2.68  2.65  2.61  2.57  2.54  2.50  2.47  2.44  2.41  2.38  2.35  2.32  2.30  2.27  2.25  2.22  2.20  2.18 

  -51    2.64  2.60  2.57  2.53  2.49  2.46  2.42  2.39  2.36  2.32  2.29  2.26  2.23  2.21  2.18  2.16  2.13  2.11  2.09  2.07 

  -52    2.52  2.48  2.45  2.41  2.37  2.34  2.30  2.27  2.24  2.21  2.18  2.15  2.12  2.09  2.07  2.04  2.02  2.00  1.98  1.96 

  -53    2.40  2.36  2.33  2.29  2.26  2.22  2.19  2.16  2.12  2.09  2.06  2.03  2.01  1.98  1.95  1.93  1.91  1.89  1.87  1.85 

  -54    2.28  2.25  2.21  2.18  2.14  2.11  2.08  2.04  2.01  1.98  1.95  1.92  1.90  1.87  1.85  1.82  1.80  1.78  1.76  1.74 

  -55    2.17  2.13  2.10  2.07  2.03  2.00  1.97  1.94  1.90  1.88  1.85  1.82  1.79  1.77  1.74  1.72  1.70  1.68  1.66  1.64 

  -56    2.06  2.03  1.99  1.96  1.93  1.90  1.86  1.83  1.80  1.78  1.75  1.72  1.70  1.67  1.65  1.62  1.60  1.58  1.56  1.54 

  -57    1.96  1.93  1.89  1.86  1.83  1.80  1.77  1.74  1.71  1.68  1.66  1.63  1.60  1.58  1.55  1.53  1.51  1.49  1.47  1.45 

  -58    1.86  1.83  1.80  1.77  1.74  1.71  1.68  1.65  1.62  1.60  1.57  1.54  1.52  1.49  1.47  1.45  1.42  1.40  1.38  1.37 

  -59    1.77  1.75  1.72  1.69  1.66  1.63  1.60  1.57  1.54  1.51  1.49  1.46  1.44  1.41  1.39  1.37  1.34  1.32  1.30  1.29 

  

  -60    1.69  1.66  1.63  1.60  1.57  1.55  1.52  1.49  1.46  1.44  1.41  1.38  1.36  1.34  1.31  1.29  1.27  1.25  1.23  1.21 

  -61    1.61  1.58  1.55  1.53  1.50  1.47  1.44  1.42  1.39  1.36  1.34  1.31  1.29  1.26  1.24  1.22  1.20  1.18  1.16  1.14 

  -62    1.53  1.51  1.48  1.45  1.43  1.40  1.37  1.34  1.32  1.29  1.27  1.24  1.22  1.19  1.17  1.15  1.13  1.11  1.09  1.07 

  -63    1.46  1.43  1.41  1.38  1.35  1.33  1.30  1.28  1.25  1.22  1.20  1.17  1.15  1.13  1.11  1.09  1.07  1.05  1.03  1.01 

  -64    1.38  1.35  1.33  1.31  1.28  1.26  1.23  1.21  1.18  1.16  1.13  1.11  1.09  1.06  1.04  1.02  1.00  0.98  0.97  0.95 

  -65    1.29  1.27  1.25  1.22  1.20  1.18  1.15  1.13  1.11  1.09  1.06  1.04  1.02  1.00  0.98  0.96  0.94  0.92  0.91  0.89 

  -66    1.20  1.18  1.16  1.13  1.11  1.09  1.07  1.05  1.03  1.01  0.99  0.97  0.95  0.94  0.92  0.90  0.88  0.86  0.85  0.83 

  -67    1.10  1.08  1.06  1.04  1.03  1.01  0.99  0.97  0.95  0.94  0.92  0.90  0.89  0.87  0.85  0.84  0.82  0.80  0.79  0.77 

  -68    1.01  0.99  0.97  0.96  0.94  0.92  0.91  0.89  0.88  0.86  0.85  0.83  0.82  0.80  0.79  0.78  0.76  0.75  0.73  0.72 

  -69    0.92  0.90  0.89  0.87  0.86  0.84  0.83  0.82  0.81  0.79  0.78  0.77  0.75  0.74  0.73  0.72  0.70  0.69  0.68  0.66 

  

  -70    0.84  0.83  0.81  0.80  0.78  0.77  0.76  0.75  0.74  0.73  0.72  0.71  0.69  0.68  0.67  0.66  0.65  0.64  0.62  0.61 

  -71    0.78  0.76  0.75  0.74  0.72  0.71  0.70  0.69  0.68  0.67  0.66  0.65  0.64  0.63  0.62  0.61  0.59  0.58  0.57  0.56 

  -72    0.72  0.71  0.70  0.69  0.67  0.66  0.65  0.64  0.63  0.62  0.61  0.60  0.59  0.58  0.57  0.55  0.54  0.53  0.52  0.51 

  -73    0.68  0.67  0.65  0.64  0.63  0.62  0.61  0.60  0.59  0.57  0.56  0.55  0.54  0.53  0.52  0.51  0.49  0.48  0.47  0.46 

  -74    0.63  0.62  0.61  0.60  0.59  0.58  0.57  0.55  0.54  0.53  0.52  0.51  0.50  0.48  0.47  0.46  0.45  0.44  0.43  0.42 

  -75    0.59  0.58  0.57  0.56  0.55  0.54  0.52  0.51  0.50  0.49  0.48  0.47  0.45  0.44  0.43  0.42  0.41  0.40  0.39  0.38 

  -76    0.54  0.53  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.45  0.44  0.43  0.41  0.40  0.39  0.38  0.37  0.36  0.35  0.34 

  -77    0.49  0.48  0.47  0.46  0.46  0.45  0.44  0.43  0.42  0.41  0.40  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.32  0.31 

  -78    0.44  0.43  0.42  0.42  0.41  0.40  0.39  0.38  0.38  0.37  0.36  0.35  0.34  0.33  0.32  0.32  0.31  0.30  0.29  0.29 

  -79    0.39  0.38  0.38  0.37  0.37  0.36  0.35  0.34  0.34  0.33  0.32  0.32  0.31  0.30  0.29  0.29  0.28  0.27  0.27  0.26 

  

  -80    0.34  0.34  0.33  0.33  0.32  0.32  0.31  0.31  0.30  0.30  0.29  0.28  0.28  0.27  0.27  0.26  0.25  0.25  0.24  0.24 

  -81    0.30  0.30  0.29  0.29  0.28  0.28  0.28  0.27  0.27  0.26  0.26  0.25  0.25  0.24  0.24  0.23  0.23  0.22  0.22  0.21 

  -82    0.26  0.26  0.26  0.25  0.25  0.25  0.24  0.24  0.24  0.23  0.23  0.23  0.22  0.22  0.21  0.21  0.21  0.20  0.20  0.19 

  -83    0.23  0.23  0.23  0.22  0.22  0.22  0.22  0.21  0.21  0.21  0.20  0.20  0.20  0.19  0.19  0.19  0.18  0.18  0.18  0.17 

  -84    0.20  0.20  0.20  0.20  0.20  0.19  0.19  0.19  0.19  0.18  0.18  0.18  0.18  0.17  0.17  0.17  0.17  0.16  0.16  0.16 

  -85    0.18  0.18  0.18  0.17  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.14  0.14 

  -86    0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13 

  -87    0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12 

  -88    0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11 

  -89    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   83    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   82    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04 

   81    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   80    0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07 

  

   79    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09 

   78    0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11 

   77    0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13 

   76    0.13  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.15  0.15  0.15  0.16  0.16 

   75    0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.19  0.19 

   74    0.18  0.18  0.19  0.19  0.19  0.19  0.19  0.20  0.20  0.20  0.20  0.20  0.21  0.21  0.21  0.21  0.22  0.22  0.22  0.22 

   73    0.22  0.22  0.22  0.22  0.23  0.23  0.23  0.23  0.23  0.24  0.24  0.24  0.24  0.25  0.25  0.25  0.25  0.26  0.26  0.26 

   72    0.26  0.26  0.26  0.27  0.27  0.27  0.27  0.27  0.28  0.28  0.28  0.29  0.29  0.29  0.29  0.30  0.30  0.30  0.31  0.31 

   71    0.31  0.31  0.31  0.31  0.32  0.32  0.32  0.32  0.33  0.33  0.33  0.34  0.34  0.34  0.35  0.35  0.35  0.35  0.36  0.36 

   70    0.36  0.36  0.36  0.37  0.37  0.37  0.38  0.38  0.38  0.39  0.39  0.39  0.40  0.40  0.40  0.41  0.41  0.41  0.42  0.42 

  

   69    0.41  0.42  0.42  0.43  0.43  0.44  0.44  0.44  0.45  0.45  0.46  0.46  0.46  0.47  0.47  0.47  0.48  0.48  0.48  0.49 

   68    0.48  0.48  0.49  0.49  0.50  0.51  0.51  0.52  0.52  0.53  0.53  0.53  0.54  0.54  0.55  0.55  0.55  0.56  0.56  0.56 

   67    0.55  0.56  0.56  0.57  0.58  0.58  0.59  0.60  0.60  0.61  0.61  0.62  0.62  0.63  0.63  0.63  0.64  0.64  0.64  0.65 

   66    0.63  0.64  0.65  0.65  0.66  0.67  0.68  0.68  0.69  0.70  0.70  0.71  0.71  0.72  0.72  0.73  0.73  0.74  0.74  0.74 

   65    0.72  0.73  0.74  0.75  0.76  0.76  0.77  0.78  0.79  0.79  0.80  0.81  0.81  0.82  0.82  0.83  0.83  0.84  0.84  0.85 

   64    0.83  0.84  0.85  0.85  0.86  0.87  0.88  0.88  0.89  0.90  0.90  0.91  0.92  0.92  0.93  0.94  0.95  0.95  0.96  0.96 

   63    0.95  0.96  0.97  0.97  0.98  0.98  0.99  1.00  1.00  1.01  1.02  1.02  1.03  1.04  1.05  1.06  1.07  1.07  1.08  1.09 

   62    1.09  1.09  1.10  1.10  1.11  1.11  1.12  1.12  1.13  1.13  1.14  1.15  1.16  1.17  1.18  1.19  1.20  1.21  1.22  1.23 

   61    1.23  1.23  1.24  1.24  1.25  1.25  1.25  1.26  1.26  1.27  1.28  1.29  1.30  1.31  1.32  1.33  1.34  1.35  1.36  1.37 

   60    1.39  1.39  1.39  1.40  1.40  1.40  1.41  1.41  1.42  1.42  1.43  1.44  1.45  1.46  1.47  1.48  1.49  1.51  1.52  1.53 

  

   59    1.55  1.56  1.56  1.56  1.57  1.57  1.57  1.58  1.58  1.59  1.60  1.61  1.62  1.63  1.64  1.65  1.66  1.67  1.68  1.69 

   58    1.73  1.74  1.74  1.75  1.75  1.76  1.76  1.77  1.77  1.78  1.78  1.79  1.80  1.81  1.82  1.83  1.84  1.85  1.86  1.87 

   57    1.93  1.94  1.94  1.95  1.95  1.96  1.96  1.97  1.98  1.98  1.99  1.99  2.00  2.01  2.02  2.02  2.03  2.04  2.05  2.05 

   56    2.14  2.15  2.16  2.16  2.17  2.18  2.18  2.19  2.20  2.20  2.21  2.22  2.22  2.23  2.23  2.24  2.24  2.25  2.26  2.26 

   55    2.36  2.37  2.38  2.39  2.40  2.41  2.42  2.43  2.44  2.44  2.45  2.46  2.46  2.47  2.47  2.48  2.48  2.48  2.49  2.49 

   54    2.60  2.61  2.63  2.64  2.65  2.66  2.67  2.68  2.69  2.70  2.71  2.72  2.72  2.73  2.73  2.73  2.74  2.74  2.75  2.75 

   53    2.85  2.87  2.89  2.90  2.91  2.93  2.94  2.95  2.96  2.97  2.98  2.99  3.00  3.00  3.01  3.01  3.02  3.02  3.03  3.03 

   52    3.12  3.14  3.15  3.17  3.19  3.20  3.22  3.23  3.24  3.25  3.26  3.27  3.28  3.29  3.29  3.30  3.31  3.31  3.32  3.32 

   51    3.40  3.41  3.43  3.45  3.46  3.48  3.49  3.51  3.52  3.54  3.55  3.56  3.57  3.58  3.58  3.59  3.60  3.60  3.61  3.62 

   50    3.68  3.69  3.71  3.73  3.74  3.76  3.78  3.79  3.80  3.82  3.83  3.84  3.85  3.86  3.87  3.88  3.88  3.89  3.90  3.90 

  

   49    3.96  3.98  3.99  4.01  4.03  4.04  4.06  4.07  4.08  4.10  4.11  4.12  4.13  4.14  4.15  4.15  4.16  4.17  4.18  4.18 

   48    4.25  4.27  4.28  4.30  4.31  4.33  4.34  4.35  4.37  4.38  4.39  4.40  4.41  4.42  4.42  4.43  4.44  4.44  4.45  4.46 

   47    4.56  4.57  4.59  4.60  4.61  4.63  4.64  4.65  4.66  4.67  4.68  4.69  4.70  4.71  4.71  4.72  4.72  4.73  4.74  4.74 

   46    4.89  4.90  4.91  4.93  4.94  4.95  4.96  4.97  4.98  4.99  5.00  5.01  5.01  5.02  5.02  5.03  5.04  5.04  5.05  5.05 

   45    5.25  5.26  5.28  5.29  5.30  5.31  5.32  5.33  5.33  5.34  5.35  5.36  5.36  5.37  5.37  5.38  5.38  5.39  5.39  5.40 

   44    5.66  5.67  5.68  5.69  5.69  5.70  5.71  5.72  5.73  5.73  5.74  5.75  5.75  5.76  5.76  5.77  5.77  5.77  5.78  5.78 

   43    6.10  6.10  6.11  6.12  6.13  6.14  6.14  6.15  6.16  6.16  6.17  6.17  6.18  6.18  6.19  6.19  6.19  6.20  6.20  6.20 

   42    6.56  6.57  6.57  6.58  6.59  6.59  6.60  6.61  6.61  6.62  6.62  6.63  6.63  6.64  6.64  6.64  6.65  6.65  6.66  6.66 

   41    7.03  7.04  7.05  7.06  7.07  7.07  7.08  7.08  7.09  7.09  7.10  7.11  7.11  7.12  7.12  7.12  7.13  7.13  7.14  7.15 

   40    7.52  7.53  7.54  7.55  7.55  7.56  7.57  7.57  7.58  7.58  7.59  7.60  7.60  7.61  7.61  7.62  7.63  7.64  7.65  7.66 

  



99 
 

   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   39    7.99  8.00  8.01  8.02  8.03  8.04  8.05  8.06  8.07  8.08  8.09  8.09  8.10  8.11  8.12  8.13  8.15  8.16  8.17  8.18 

   38    8.45  8.46  8.48  8.49  8.50  8.52  8.53  8.54  8.56  8.57  8.58  8.60  8.61  8.62  8.64  8.65  8.67  8.68  8.70  8.72 

   37    8.90  8.92  8.93  8.95  8.96  8.98  9.00  9.02  9.03  9.05  9.07  9.09  9.11  9.13  9.15  9.17  9.19  9.21  9.23  9.25 

   36    9.35  9.36  9.38  9.40  9.42  9.44  9.46  9.48  9.50  9.53  9.55  9.57  9.60  9.62  9.64  9.67  9.69  9.71  9.74  9.76 

   35    9.79  9.80  9.82  9.84  9.86  9.89  9.91  9.93  9.96  9.98 10.01 10.04 10.06 10.09 10.11 10.14 10.17 10.20 10.22 10.25 

   34   10.22 10.24 10.26 10.28 10.30 10.32 10.35 10.37 10.40 10.42 10.45 10.47 10.50 10.53 10.56 10.58 10.61 10.64 10.67 10.70 

   33   10.66 10.67 10.69 10.71 10.73 10.75 10.77 10.80 10.82 10.84 10.87 10.89 10.92 10.95 10.98 11.00 11.03 11.06 11.09 11.13 

   32   11.08 11.10 11.11 11.13 11.15 11.17 11.19 11.21 11.23 11.26 11.28 11.30 11.33 11.35 11.38 11.41 11.44 11.47 11.50 11.53 

   31   11.50 11.52 11.53 11.55 11.57 11.59 11.61 11.63 11.65 11.67 11.69 11.71 11.73 11.76 11.78 11.81 11.84 11.87 11.90 11.93 

   30   11.91 11.93 11.95 11.97 11.98 12.00 12.02 12.04 12.06 12.08 12.10 12.12 12.14 12.17 12.19 12.22 12.24 12.27 12.30 12.33 

  

   29   12.33 12.35 12.36 12.38 12.40 12.42 12.44 12.46 12.48 12.50 12.52 12.54 12.56 12.59 12.61 12.63 12.66 12.68 12.71 12.74 

   28   12.74 12.76 12.78 12.80 12.82 12.84 12.85 12.87 12.90 12.92 12.94 12.96 12.98 13.00 13.03 13.05 13.07 13.10 13.12 13.15 

   27   13.13 13.15 13.17 13.19 13.21 13.23 13.25 13.27 13.30 13.32 13.34 13.36 13.38 13.40 13.43 13.45 13.47 13.49 13.52 13.54 

   26   13.49 13.51 13.53 13.56 13.58 13.60 13.62 13.64 13.66 13.69 13.71 13.73 13.75 13.77 13.79 13.82 13.84 13.86 13.88 13.91 

   25   13.80 13.83 13.85 13.87 13.90 13.92 13.94 13.96 13.99 14.01 14.03 14.05 14.07 14.10 14.12 14.14 14.16 14.18 14.21 14.23 

   24   14.06 14.09 14.11 14.14 14.16 14.18 14.21 14.23 14.25 14.28 14.30 14.32 14.34 14.36 14.39 14.41 14.43 14.45 14.48 14.50 

   23   14.28 14.30 14.33 14.35 14.38 14.40 14.42 14.45 14.47 14.49 14.52 14.54 14.56 14.58 14.61 14.63 14.65 14.67 14.70 14.72 

   22   14.46 14.48 14.51 14.53 14.55 14.58 14.60 14.63 14.65 14.67 14.70 14.72 14.74 14.77 14.79 14.81 14.84 14.86 14.88 14.91 

   21   14.61 14.63 14.66 14.68 14.71 14.73 14.75 14.78 14.80 14.83 14.85 14.88 14.90 14.92 14.95 14.97 15.00 15.02 15.05 15.07 

   20   14.74 14.77 14.79 14.82 14.84 14.87 14.89 14.92 14.94 14.97 14.99 15.01 15.04 15.06 15.09 15.11 15.14 15.17 15.19 15.22 

  

   19   14.87 14.89 14.92 14.94 14.97 15.00 15.02 15.05 15.07 15.10 15.12 15.15 15.17 15.20 15.22 15.25 15.28 15.30 15.33 15.36 

   18   14.98 15.01 15.04 15.06 15.09 15.11 15.14 15.17 15.19 15.22 15.25 15.27 15.30 15.32 15.35 15.38 15.40 15.43 15.46 15.49 

   17   15.09 15.11 15.14 15.17 15.20 15.22 15.25 15.28 15.30 15.33 15.36 15.39 15.41 15.44 15.47 15.49 15.52 15.55 15.58 15.61 

   16   15.18 15.20 15.23 15.26 15.29 15.32 15.35 15.37 15.40 15.43 15.46 15.49 15.51 15.54 15.57 15.60 15.63 15.65 15.68 15.71 

   15   15.25 15.28 15.31 15.34 15.37 15.40 15.42 15.45 15.48 15.51 15.54 15.57 15.60 15.63 15.65 15.68 15.71 15.74 15.77 15.80 

   14   15.30 15.34 15.37 15.40 15.43 15.46 15.49 15.52 15.54 15.57 15.60 15.63 15.66 15.69 15.72 15.75 15.78 15.81 15.84 15.87 

   13   15.34 15.37 15.40 15.43 15.47 15.50 15.53 15.56 15.59 15.62 15.65 15.68 15.71 15.74 15.77 15.80 15.83 15.86 15.89 15.92 

   12   15.36 15.39 15.43 15.46 15.49 15.52 15.55 15.58 15.61 15.64 15.67 15.70 15.73 15.76 15.79 15.83 15.86 15.89 15.92 15.95 

   11   15.37 15.40 15.43 15.46 15.49 15.52 15.55 15.59 15.62 15.65 15.68 15.71 15.74 15.77 15.81 15.84 15.87 15.90 15.93 15.96 

   10   15.35 15.38 15.42 15.45 15.48 15.51 15.54 15.57 15.61 15.64 15.67 15.70 15.73 15.77 15.80 15.83 15.86 15.90 15.93 15.96 

  

    9   15.32 15.35 15.39 15.42 15.45 15.48 15.51 15.55 15.58 15.61 15.64 15.68 15.71 15.74 15.77 15.81 15.84 15.87 15.91 15.94 

    8   15.27 15.31 15.34 15.37 15.40 15.44 15.47 15.50 15.54 15.57 15.60 15.63 15.67 15.70 15.73 15.77 15.80 15.84 15.87 15.91 

    7   15.21 15.24 15.28 15.31 15.34 15.38 15.41 15.44 15.48 15.51 15.54 15.58 15.61 15.64 15.68 15.71 15.75 15.78 15.82 15.85 

    6   15.13 15.17 15.20 15.23 15.27 15.30 15.33 15.37 15.40 15.43 15.47 15.50 15.54 15.57 15.61 15.64 15.68 15.71 15.75 15.79 

    5   15.04 15.08 15.11 15.14 15.18 15.21 15.24 15.28 15.31 15.35 15.38 15.41 15.45 15.49 15.52 15.56 15.59 15.63 15.67 15.71 

    4   14.92 14.96 14.99 15.02 15.06 15.10 15.13 15.17 15.20 15.24 15.28 15.31 15.35 15.39 15.42 15.46 15.50 15.54 15.57 15.61 

    3   14.77 14.80 14.84 14.87 14.91 14.95 14.99 15.04 15.08 15.12 15.16 15.20 15.24 15.28 15.32 15.36 15.40 15.43 15.47 15.51 

    2   14.59 14.62 14.66 14.70 14.74 14.79 14.84 14.89 14.94 14.98 15.03 15.08 15.12 15.16 15.20 15.24 15.28 15.32 15.36 15.39 

    1   14.41 14.44 14.48 14.52 14.57 14.62 14.67 14.73 14.78 14.83 14.89 14.94 14.98 15.03 15.07 15.11 15.15 15.19 15.23 15.26 

    0   14.24 14.27 14.31 14.35 14.40 14.45 14.51 14.56 14.62 14.68 14.73 14.78 14.83 14.88 14.92 14.96 15.00 15.04 15.08 15.12 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   -1   14.08 14.11 14.15 14.19 14.24 14.29 14.35 14.40 14.45 14.51 14.56 14.61 14.66 14.70 14.75 14.79 14.83 14.87 14.91 14.95 

   -2   13.93 13.96 14.00 14.04 14.09 14.13 14.18 14.23 14.28 14.33 14.38 14.43 14.47 14.52 14.56 14.60 14.64 14.68 14.72 14.76 

   -3   13.78 13.81 13.85 13.89 13.93 13.97 14.01 14.05 14.10 14.14 14.19 14.23 14.27 14.31 14.36 14.40 14.44 14.48 14.52 14.56 

   -4   13.61 13.65 13.68 13.72 13.75 13.79 13.83 13.86 13.90 13.94 13.98 14.02 14.06 14.10 14.14 14.19 14.23 14.27 14.31 14.35 

   -5   13.42 13.45 13.48 13.52 13.55 13.59 13.62 13.66 13.69 13.73 13.77 13.81 13.85 13.89 13.93 13.97 14.01 14.05 14.10 14.14 

   -6   13.20 13.23 13.27 13.30 13.33 13.37 13.40 13.44 13.47 13.51 13.55 13.59 13.63 13.67 13.71 13.75 13.79 13.83 13.88 13.92 

   -7   12.98 13.01 13.04 13.07 13.10 13.14 13.17 13.21 13.24 13.28 13.32 13.36 13.40 13.44 13.48 13.52 13.56 13.60 13.65 13.69 

   -8   12.74 12.77 12.80 12.83 12.86 12.90 12.93 12.97 13.00 13.04 13.08 13.12 13.16 13.20 13.24 13.28 13.32 13.36 13.41 13.45 

   -9   12.50 12.52 12.55 12.59 12.62 12.65 12.68 12.72 12.75 12.79 12.83 12.87 12.91 12.95 12.99 13.03 13.07 13.12 13.16 13.21 

  

  -10   12.24 12.27 12.30 12.33 12.36 12.39 12.43 12.46 12.50 12.53 12.57 12.61 12.65 12.69 12.73 12.77 12.82 12.86 12.91 12.95 

  -11   11.97 12.00 12.03 12.06 12.09 12.12 12.16 12.19 12.23 12.26 12.30 12.34 12.38 12.42 12.47 12.51 12.55 12.60 12.64 12.69 

  -12   11.69 11.72 11.75 11.78 11.81 11.84 11.88 11.91 11.95 11.98 12.02 12.06 12.10 12.14 12.19 12.23 12.28 12.32 12.37 12.42 

  -13   11.39 11.42 11.45 11.48 11.51 11.54 11.58 11.61 11.65 11.69 11.73 11.77 11.81 11.85 11.90 11.94 11.99 12.03 12.08 12.13 

  -14   11.08 11.11 11.14 11.17 11.20 11.23 11.27 11.30 11.34 11.37 11.41 11.45 11.50 11.54 11.58 11.63 11.68 11.72 11.77 11.82 

  -15   10.75 10.78 10.81 10.84 10.87 10.90 10.93 10.97 11.00 11.04 11.08 11.12 11.16 11.20 11.25 11.29 11.34 11.39 11.43 11.48 

  -16   10.41 10.44 10.46 10.49 10.52 10.55 10.58 10.62 10.65 10.69 10.73 10.77 10.81 10.85 10.89 10.93 10.97 11.02 11.06 11.11 

  -17   10.06 10.08 10.11 10.14 10.16 10.19 10.22 10.26 10.29 10.32 10.36 10.39 10.43 10.47 10.51 10.55 10.59 10.63 10.67 10.71 

  -18    9.70  9.72  9.75  9.77  9.80  9.83  9.86  9.89  9.92  9.95  9.98 10.02 10.05 10.09 10.12 10.16 10.20 10.24 10.28 10.31 

  -19    9.34  9.36  9.39  9.42  9.44  9.47  9.50  9.53  9.56  9.59  9.62  9.65  9.68  9.71  9.74  9.78  9.81  9.85  9.88  9.92 

  

  -20    8.99  9.01  9.04  9.06  9.09  9.12  9.14  9.17  9.20  9.23  9.26  9.29  9.32  9.35  9.38  9.41  9.44  9.47  9.50  9.54 

  -21    8.65  8.68  8.70  8.73  8.75  8.78  8.81  8.84  8.87  8.89  8.92  8.95  8.98  9.01  9.04  9.07  9.10  9.12  9.15  9.18 

  -22    8.33  8.35  8.38  8.41  8.43  8.46  8.49  8.52  8.54  8.57  8.60  8.63  8.66  8.68  8.71  8.74  8.77  8.80  8.82  8.85 

  -23    8.01  8.04  8.06  8.09  8.12  8.15  8.17  8.20  8.23  8.26  8.28  8.31  8.34  8.36  8.39  8.42  8.44  8.47  8.50  8.53 

  -24    7.70  7.72  7.75  7.78  7.80  7.83  7.86  7.88  7.91  7.94  7.96  7.99  8.01  8.04  8.06  8.09  8.11  8.14  8.16  8.19 

  -25    7.39  7.41  7.44  7.46  7.48  7.51  7.53  7.56  7.58  7.61  7.63  7.65  7.68  7.70  7.72  7.74  7.77  7.79  7.81  7.83 

  -26    7.08  7.10  7.12  7.13  7.15  7.18  7.20  7.22  7.24  7.26  7.28  7.30  7.32  7.34  7.36  7.37  7.39  7.41  7.42  7.43 

  -27    6.76  6.78  6.79  6.81  6.82  6.84  6.85  6.87  6.89  6.90  6.92  6.94  6.95  6.96  6.98  6.99  7.00  7.01  7.02  7.03 

  -28    6.45  6.46  6.47  6.48  6.49  6.50  6.51  6.52  6.53  6.54  6.55  6.56  6.57  6.58  6.59  6.60  6.60  6.61  6.61  6.62 

  -29    6.13  6.14  6.14  6.15  6.16  6.16  6.17  6.18  6.18  6.19  6.19  6.20  6.20  6.20  6.21  6.21  6.21  6.21  6.22  6.22 

  

  -30    5.83  5.82  5.83  5.83  5.83  5.83  5.83  5.83  5.84  5.84  5.84  5.84  5.84  5.84  5.84  5.84  5.84  5.84  5.84  5.84 

  -31    5.52  5.52  5.51  5.51  5.51  5.50  5.50  5.50  5.50  5.50  5.50  5.51  5.51  5.51  5.51  5.51  5.50  5.50  5.50  5.49 

  -32    5.22  5.21  5.20  5.20  5.19  5.19  5.19  5.19  5.19  5.19  5.19  5.19  5.19  5.19  5.19  5.19  5.19  5.19  5.19  5.18 

  -33    4.93  4.92  4.91  4.90  4.90  4.90  4.89  4.89  4.89  4.89  4.89  4.89  4.90  4.90  4.90  4.90  4.90  4.90  4.90  4.90 

  -34    4.65  4.64  4.64  4.63  4.63  4.62  4.62  4.62  4.62  4.62  4.62  4.62  4.62  4.63  4.63  4.63  4.64  4.64  4.64  4.64 

  -35    4.41  4.40  4.39  4.38  4.38  4.37  4.37  4.37  4.37  4.37  4.37  4.37  4.38  4.38  4.38  4.39  4.39  4.39  4.40  4.40 

  -36    4.20  4.19  4.18  4.17  4.16  4.15  4.15  4.15  4.14  4.14  4.14  4.15  4.15  4.15  4.15  4.16  4.16  4.16  4.16  4.16 

  -37    4.01  4.00  3.99  3.98  3.97  3.96  3.95  3.95  3.94  3.94  3.94  3.94  3.94  3.94  3.94  3.94  3.94  3.94  3.94  3.94 

  -38    3.84  3.83  3.82  3.80  3.79  3.78  3.77  3.77  3.76  3.75  3.75  3.74  3.74  3.74  3.73  3.73  3.73  3.73  3.73  3.73 

  -39    3.68  3.67  3.65  3.64  3.63  3.61  3.60  3.59  3.58  3.57  3.56  3.55  3.55  3.54  3.54  3.54  3.53  3.53  3.53  3.52 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

  -40    3.53  3.51  3.49  3.47  3.46  3.44  3.43  3.41  3.40  3.39  3.38  3.37  3.36  3.36  3.35  3.35  3.34  3.34  3.33  3.32 

  -41    3.36  3.34  3.32  3.30  3.29  3.27  3.25  3.24  3.22  3.21  3.20  3.19  3.18  3.17  3.17  3.16  3.15  3.15  3.14  3.13 

  -42    3.20  3.18  3.16  3.14  3.12  3.10  3.08  3.06  3.04  3.03  3.02  3.01  3.00  2.99  2.98  2.98  2.97  2.96  2.96  2.95 

  -43    3.04  3.02  3.00  2.97  2.95  2.93  2.91  2.89  2.87  2.86  2.84  2.83  2.82  2.81  2.80  2.80  2.79  2.78  2.78  2.77 

  -44    2.89  2.87  2.84  2.82  2.79  2.77  2.75  2.73  2.71  2.69  2.68  2.67  2.65  2.65  2.64  2.63  2.62  2.62  2.61  2.60 

  -45    2.75  2.72  2.70  2.67  2.65  2.62  2.60  2.58  2.56  2.55  2.53  2.52  2.50  2.49  2.48  2.47  2.47  2.46  2.45  2.44 

  -46    2.62  2.59  2.57  2.54  2.52  2.49  2.47  2.45  2.43  2.41  2.40  2.38  2.37  2.36  2.35  2.34  2.32  2.31  2.30  2.29 

  -47    2.50  2.47  2.45  2.42  2.40  2.38  2.36  2.34  2.32  2.30  2.28  2.26  2.25  2.23  2.22  2.21  2.19  2.18  2.17  2.15 

  -48    2.38  2.36  2.34  2.31  2.29  2.27  2.25  2.23  2.21  2.19  2.17  2.16  2.14  2.12  2.10  2.09  2.07  2.05  2.04  2.02 

  -49    2.27  2.25  2.23  2.21  2.19  2.17  2.15  2.13  2.11  2.09  2.07  2.05  2.03  2.01  1.99  1.97  1.96  1.94  1.92  1.90 

  

  -50    2.16  2.14  2.12  2.10  2.08  2.06  2.05  2.03  2.01  1.99  1.97  1.95  1.93  1.91  1.89  1.87  1.84  1.82  1.80  1.78 

  -51    2.05  2.03  2.01  1.99  1.97  1.96  1.94  1.92  1.90  1.89  1.87  1.85  1.83  1.80  1.78  1.76  1.74  1.71  1.69  1.66 

  -52    1.94  1.92  1.90  1.88  1.87  1.85  1.83  1.81  1.80  1.78  1.76  1.74  1.72  1.70  1.68  1.65  1.63  1.61  1.58  1.56 

  -53    1.83  1.81  1.79  1.77  1.76  1.74  1.72  1.71  1.69  1.67  1.65  1.64  1.62  1.59  1.57  1.55  1.53  1.50  1.48  1.46 

  -54    1.72  1.70  1.69  1.67  1.65  1.64  1.62  1.60  1.59  1.57  1.55  1.53  1.51  1.49  1.47  1.45  1.43  1.41  1.38  1.36 

  -55    1.62  1.60  1.58  1.57  1.55  1.53  1.52  1.50  1.48  1.47  1.45  1.43  1.41  1.39  1.37  1.35  1.33  1.31  1.29  1.27 

  -56    1.52  1.51  1.49  1.47  1.46  1.44  1.42  1.41  1.39  1.37  1.36  1.34  1.32  1.30  1.28  1.26  1.24  1.22  1.20  1.18 

  -57    1.43  1.42  1.40  1.38  1.36  1.35  1.33  1.32  1.30  1.28  1.27  1.25  1.23  1.21  1.19  1.18  1.16  1.14  1.12  1.10 

  -58    1.35  1.33  1.31  1.30  1.28  1.26  1.25  1.23  1.22  1.20  1.18  1.17  1.15  1.13  1.11  1.09  1.08  1.06  1.04  1.02 

  -59    1.27  1.25  1.23  1.22  1.20  1.18  1.17  1.15  1.14  1.12  1.10  1.09  1.07  1.05  1.04  1.02  1.00  0.98  0.96  0.94 

  

  -60    1.19  1.18  1.16  1.14  1.13  1.11  1.09  1.08  1.06  1.05  1.03  1.01  1.00  0.98  0.96  0.94  0.93  0.91  0.89  0.87 

  -61    1.12  1.11  1.09  1.07  1.06  1.04  1.02  1.01  0.99  0.98  0.96  0.95  0.93  0.91  0.89  0.88  0.86  0.84  0.82  0.81 

  -62    1.06  1.04  1.02  1.01  0.99  0.98  0.96  0.94  0.93  0.91  0.90  0.88  0.86  0.85  0.83  0.81  0.80  0.78  0.76  0.74 

  -63    0.99  0.98  0.96  0.94  0.93  0.91  0.90  0.88  0.87  0.85  0.84  0.82  0.80  0.79  0.77  0.75  0.73  0.72  0.70  0.68 

  -64    0.93  0.92  0.90  0.88  0.87  0.85  0.84  0.82  0.81  0.79  0.78  0.76  0.74  0.73  0.71  0.69  0.68  0.66  0.64  0.63 

  -65    0.87  0.86  0.84  0.83  0.81  0.80  0.78  0.77  0.75  0.74  0.72  0.70  0.69  0.67  0.66  0.64  0.62  0.61  0.59  0.57 

  -66    0.81  0.80  0.78  0.77  0.75  0.74  0.72  0.71  0.69  0.68  0.66  0.65  0.63  0.62  0.60  0.59  0.57  0.56  0.54  0.53 

  -67    0.76  0.74  0.73  0.71  0.70  0.68  0.67  0.65  0.64  0.62  0.61  0.60  0.58  0.57  0.55  0.54  0.52  0.51  0.49  0.48 

  -68    0.70  0.69  0.67  0.66  0.64  0.63  0.61  0.60  0.58  0.57  0.56  0.54  0.53  0.52  0.50  0.49  0.48  0.46  0.45  0.44 

  -69    0.65  0.63  0.62  0.60  0.59  0.58  0.56  0.55  0.53  0.52  0.51  0.49  0.48  0.47  0.46  0.44  0.43  0.42  0.41  0.40 

  

  -70    0.60  0.58  0.57  0.55  0.54  0.53  0.51  0.50  0.49  0.47  0.46  0.45  0.44  0.42  0.41  0.40  0.39  0.38  0.37  0.36 

  -71    0.54  0.53  0.52  0.50  0.49  0.48  0.47  0.45  0.44  0.43  0.42  0.41  0.39  0.38  0.37  0.36  0.35  0.34  0.34  0.33 

  -72    0.49  0.48  0.47  0.46  0.45  0.43  0.42  0.41  0.40  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.29 

  -73    0.45  0.44  0.43  0.41  0.40  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.31  0.30  0.29  0.28  0.27  0.27 

  -74    0.41  0.40  0.38  0.37  0.36  0.35  0.34  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.28  0.27  0.26  0.25  0.25  0.24 

  -75    0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.30  0.29  0.28  0.27  0.26  0.26  0.25  0.24  0.24  0.23  0.22  0.22 

  -76    0.33  0.33  0.32  0.31  0.30  0.29  0.28  0.28  0.27  0.26  0.25  0.25  0.24  0.23  0.23  0.22  0.21  0.21  0.20  0.20 

  -77    0.30  0.30  0.29  0.28  0.27  0.27  0.26  0.25  0.25  0.24  0.23  0.23  0.22  0.21  0.21  0.20  0.20  0.19  0.19  0.18 

  -78    0.28  0.27  0.26  0.26  0.25  0.24  0.24  0.23  0.22  0.22  0.21  0.21  0.20  0.20  0.19  0.19  0.18  0.18  0.17  0.17 

  -79    0.25  0.25  0.24  0.24  0.23  0.22  0.22  0.21  0.21  0.20  0.20  0.19  0.19  0.18  0.18  0.17  0.17  0.16  0.16  0.15 

  

  -80    0.23  0.23  0.22  0.21  0.21  0.20  0.20  0.19  0.19  0.18  0.18  0.18  0.17  0.17  0.16  0.16  0.15  0.15  0.15  0.14 

  -81    0.21  0.20  0.20  0.20  0.19  0.19  0.18  0.18  0.17  0.17  0.17  0.16  0.16  0.15  0.15  0.15  0.14  0.14  0.14  0.13 

  -82    0.19  0.19  0.18  0.18  0.17  0.17  0.17  0.16  0.16  0.16  0.15  0.15  0.15  0.14  0.14  0.13  0.13  0.13  0.13  0.12 

  -83    0.17  0.17  0.17  0.16  0.16  0.16  0.15  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.11 

  -84    0.16  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11 

  -85    0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.10  0.10 

  -86    0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10 

  -87    0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09 

  -88    0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09 

  -89    0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 



102 
 

   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   83    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   82    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   81    0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 

   80    0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 

  

   79    0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11 

   78    0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13 

   77    0.13  0.14  0.14  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.16 

   76    0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.19  0.19  0.19 

   75    0.19  0.19  0.19  0.20  0.20  0.20  0.20  0.20  0.21  0.21  0.21  0.21  0.21  0.21  0.22  0.22  0.22  0.22  0.22  0.22 

   74    0.22  0.23  0.23  0.23  0.23  0.24  0.24  0.24  0.24  0.24  0.25  0.25  0.25  0.25  0.25  0.25  0.26  0.26  0.26  0.26 

   73    0.27  0.27  0.27  0.27  0.28  0.28  0.28  0.28  0.29  0.29  0.29  0.29  0.29  0.30  0.30  0.30  0.30  0.30  0.30  0.30 

   72    0.31  0.31  0.32  0.32  0.32  0.33  0.33  0.33  0.33  0.34  0.34  0.34  0.34  0.34  0.35  0.35  0.35  0.35  0.35  0.36 

   71    0.36  0.37  0.37  0.37  0.38  0.38  0.38  0.39  0.39  0.39  0.39  0.40  0.40  0.40  0.40  0.40  0.41  0.41  0.41  0.41 

   70    0.42  0.43  0.43  0.43  0.44  0.44  0.44  0.45  0.45  0.45  0.45  0.46  0.46  0.46  0.46  0.47  0.47  0.47  0.47  0.48 

  

   69    0.49  0.49  0.50  0.50  0.50  0.51  0.51  0.51  0.52  0.52  0.52  0.52  0.53  0.53  0.53  0.54  0.54  0.54  0.54  0.55 

   68    0.57  0.57  0.57  0.57  0.58  0.58  0.58  0.59  0.59  0.59  0.60  0.60  0.60  0.61  0.61  0.61  0.62  0.62  0.62  0.62 

   67    0.65  0.65  0.66  0.66  0.66  0.66  0.67  0.67  0.67  0.68  0.68  0.68  0.69  0.69  0.69  0.70  0.70  0.70  0.71  0.71 

   66    0.75  0.75  0.75  0.75  0.76  0.76  0.76  0.77  0.77  0.77  0.78  0.78  0.78  0.79  0.79  0.79  0.80  0.80  0.80  0.80 

   65    0.85  0.86  0.86  0.86  0.87  0.87  0.87  0.88  0.88  0.88  0.89  0.89  0.89  0.89  0.90  0.90  0.90  0.90  0.91  0.91 

   64    0.97  0.98  0.98  0.99  0.99  0.99  1.00  1.00  1.00  1.01  1.01  1.01  1.01  1.01  1.02  1.02  1.02  1.02  1.02  1.03 

   63    1.10  1.11  1.11  1.12  1.13  1.13  1.14  1.14  1.14  1.14  1.15  1.15  1.15  1.15  1.15  1.15  1.15  1.15  1.15  1.15 

   62    1.24  1.25  1.26  1.26  1.27  1.28  1.28  1.29  1.29  1.29  1.29  1.29  1.29  1.29  1.29  1.29  1.29  1.29  1.30  1.30 

   61    1.39  1.40  1.41  1.42  1.42  1.43  1.44  1.44  1.45  1.45  1.45  1.45  1.45  1.45  1.45  1.45  1.45  1.45  1.45  1.45 

   60    1.54  1.55  1.56  1.57  1.58  1.59  1.60  1.60  1.61  1.61  1.61  1.61  1.61  1.61  1.62  1.62  1.62  1.62  1.62  1.62 

  

   59    1.70  1.72  1.73  1.73  1.74  1.75  1.76  1.76  1.77  1.77  1.78  1.78  1.78  1.79  1.79  1.79  1.79  1.79  1.80  1.80 

   58    1.88  1.89  1.90  1.90  1.91  1.92  1.93  1.93  1.94  1.95  1.95  1.96  1.96  1.97  1.97  1.97  1.98  1.98  1.99  1.99 

   57    2.06  2.07  2.08  2.09  2.09  2.10  2.11  2.12  2.12  2.13  2.14  2.15  2.15  2.16  2.17  2.17  2.18  2.19  2.19  2.20 

   56    2.27  2.28  2.28  2.29  2.30  2.30  2.31  2.32  2.33  2.34  2.35  2.35  2.36  2.37  2.38  2.39  2.40  2.41  2.41  2.42 

   55    2.50  2.50  2.51  2.52  2.52  2.53  2.54  2.55  2.56  2.57  2.58  2.59  2.60  2.61  2.62  2.63  2.64  2.65  2.65  2.66 

   54    2.76  2.76  2.77  2.77  2.78  2.79  2.79  2.80  2.81  2.82  2.83  2.84  2.85  2.86  2.87  2.88  2.89  2.90  2.91  2.92 

   53    3.03  3.04  3.04  3.05  3.06  3.06  3.07  3.08  3.09  3.10  3.11  3.12  3.13  3.14  3.15  3.16  3.17  3.18  3.18  3.19 

   52    3.33  3.33  3.34  3.34  3.35  3.35  3.36  3.37  3.38  3.39  3.39  3.40  3.41  3.42  3.43  3.44  3.45  3.46  3.47  3.48 

   51    3.62  3.63  3.63  3.64  3.64  3.65  3.66  3.66  3.67  3.68  3.69  3.69  3.70  3.71  3.72  3.73  3.74  3.74  3.75  3.76 

   50    3.91  3.92  3.92  3.93  3.93  3.94  3.95  3.95  3.96  3.97  3.98  3.98  3.99  4.00  4.01  4.02  4.02  4.03  4.04  4.05 

  

   49    4.19  4.19  4.20  4.21  4.21  4.22  4.23  4.23  4.24  4.25  4.26  4.27  4.28  4.28  4.29  4.30  4.31  4.32  4.33  4.34 

   48    4.46  4.47  4.48  4.48  4.49  4.50  4.51  4.52  4.52  4.53  4.54  4.55  4.56  4.57  4.58  4.59  4.60  4.61  4.62  4.63 

   47    4.75  4.76  4.76  4.77  4.78  4.79  4.80  4.81  4.82  4.83  4.84  4.85  4.86  4.87  4.88  4.90  4.91  4.92  4.93  4.94 

   46    5.06  5.06  5.07  5.08  5.09  5.10  5.11  5.12  5.13  5.14  5.16  5.17  5.18  5.20  5.21  5.22  5.24  5.25  5.26  5.28 

   45    5.40  5.41  5.41  5.42  5.43  5.44  5.45  5.46  5.48  5.49  5.51  5.52  5.54  5.55  5.57  5.59  5.60  5.62  5.63  5.65 

   44    5.79  5.79  5.80  5.81  5.81  5.83  5.84  5.85  5.87  5.88  5.90  5.92  5.93  5.95  5.97  5.99  6.01  6.02  6.04  6.06 

   43    6.21  6.21  6.22  6.23  6.24  6.25  6.26  6.28  6.29  6.31  6.33  6.35  6.37  6.39  6.41  6.43  6.45  6.47  6.48  6.50 

   42    6.67  6.67  6.68  6.69  6.70  6.71  6.73  6.74  6.76  6.78  6.79  6.81  6.83  6.85  6.87  6.90  6.92  6.94  6.96  6.99 

   41    7.15  7.16  7.17  7.18  7.19  7.21  7.22  7.24  7.26  7.27  7.29  7.31  7.33  7.36  7.38  7.40  7.42  7.45  7.47  7.50 

   40    7.67  7.68  7.69  7.70  7.72  7.73  7.75  7.76  7.78  7.80  7.82  7.84  7.86  7.89  7.91  7.94  7.96  7.99  8.01  8.04 

  



103 
 

   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   39    8.20  8.21  8.23  8.24  8.26  8.28  8.29  8.31  8.33  8.35  8.37  8.40  8.42  8.45  8.47  8.50  8.52  8.55  8.58  8.61 

   38    8.74  8.75  8.77  8.79  8.81  8.83  8.85  8.87  8.90  8.92  8.94  8.97  8.99  9.02  9.04  9.07  9.10  9.13  9.16  9.18 

   37    9.27  9.29  9.31  9.33  9.36  9.38  9.41  9.43  9.46  9.48  9.51  9.53  9.56  9.59  9.61  9.64  9.67  9.70  9.73  9.76 

   36    9.79  9.81  9.84  9.86  9.89  9.92  9.94  9.97 10.00 10.03 10.06 10.08 10.11 10.14 10.17 10.20 10.23 10.26 10.29 10.32 

   35   10.28 10.31 10.33 10.36 10.39 10.42 10.45 10.48 10.51 10.54 10.57 10.60 10.63 10.66 10.69 10.72 10.75 10.79 10.82 10.85 

   34   10.73 10.76 10.79 10.82 10.85 10.88 10.91 10.94 10.97 11.01 11.04 11.07 11.11 11.14 11.17 11.21 11.24 11.27 11.31 11.34 

   33   11.16 11.19 11.22 11.25 11.28 11.31 11.34 11.37 11.41 11.44 11.47 11.51 11.54 11.58 11.62 11.65 11.69 11.73 11.76 11.80 

   32   11.56 11.59 11.62 11.66 11.69 11.72 11.75 11.78 11.82 11.85 11.89 11.92 11.96 11.99 12.03 12.07 12.11 12.15 12.19 12.23 

   31   11.96 11.99 12.02 12.05 12.08 12.11 12.15 12.18 12.21 12.25 12.28 12.32 12.36 12.39 12.43 12.47 12.51 12.56 12.60 12.64 

   30   12.36 12.39 12.42 12.45 12.48 12.51 12.54 12.58 12.61 12.64 12.68 12.72 12.75 12.79 12.83 12.87 12.91 12.95 13.00 13.04 

  

   29   12.76 12.79 12.82 12.85 12.88 12.91 12.94 12.98 13.01 13.04 13.08 13.12 13.15 13.19 13.23 13.27 13.31 13.35 13.39 13.44 

   28   13.17 13.20 13.23 13.25 13.28 13.31 13.34 13.38 13.41 13.44 13.48 13.51 13.55 13.58 13.62 13.66 13.70 13.74 13.78 13.82 

   27   13.57 13.59 13.62 13.64 13.67 13.70 13.73 13.76 13.79 13.82 13.86 13.89 13.92 13.96 14.00 14.03 14.07 14.11 14.15 14.18 

   26   13.93 13.96 13.98 14.01 14.03 14.06 14.09 14.12 14.15 14.18 14.21 14.24 14.28 14.31 14.34 14.38 14.41 14.45 14.49 14.52 

   25   14.25 14.28 14.30 14.33 14.35 14.38 14.41 14.44 14.47 14.50 14.53 14.56 14.59 14.62 14.65 14.69 14.72 14.76 14.79 14.82 

   24   14.52 14.55 14.57 14.60 14.62 14.65 14.68 14.71 14.74 14.77 14.80 14.83 14.86 14.89 14.92 14.95 14.99 15.02 15.06 15.09 

   23   14.75 14.77 14.80 14.82 14.85 14.88 14.91 14.94 14.96 14.99 15.03 15.06 15.09 15.12 15.15 15.18 15.22 15.25 15.29 15.32 

   22   14.93 14.96 14.99 15.01 15.04 15.07 15.10 15.13 15.16 15.19 15.22 15.25 15.29 15.32 15.35 15.39 15.42 15.45 15.49 15.53 

   21   15.10 15.12 15.15 15.18 15.21 15.24 15.27 15.30 15.33 15.36 15.40 15.43 15.46 15.50 15.53 15.56 15.60 15.64 15.67 15.71 

   20   15.25 15.27 15.30 15.33 15.36 15.39 15.42 15.45 15.49 15.52 15.55 15.59 15.62 15.66 15.69 15.73 15.76 15.80 15.84 15.87 

  

   19   15.39 15.41 15.44 15.47 15.50 15.53 15.56 15.60 15.63 15.66 15.70 15.73 15.77 15.81 15.84 15.88 15.92 15.95 15.99 16.03 

   18   15.52 15.55 15.58 15.61 15.64 15.67 15.70 15.73 15.77 15.80 15.84 15.87 15.91 15.94 15.98 16.02 16.06 16.09 16.13 16.17 

   17   15.64 15.67 15.70 15.73 15.76 15.79 15.82 15.86 15.89 15.93 15.96 16.00 16.03 16.07 16.11 16.14 16.18 16.22 16.26 16.30 

   16   15.74 15.77 15.80 15.83 15.87 15.90 15.93 15.97 16.00 16.04 16.07 16.11 16.14 16.18 16.22 16.26 16.29 16.33 16.37 16.41 

   15   15.83 15.86 15.89 15.92 15.96 15.99 16.02 16.06 16.09 16.13 16.16 16.20 16.24 16.27 16.31 16.35 16.39 16.43 16.46 16.50 

   14   15.90 15.93 15.96 16.00 16.03 16.06 16.10 16.13 16.17 16.20 16.24 16.27 16.31 16.35 16.39 16.42 16.46 16.50 16.54 16.58 

   13   15.95 15.98 16.02 16.05 16.08 16.12 16.15 16.19 16.22 16.26 16.29 16.33 16.37 16.41 16.44 16.48 16.52 16.56 16.60 16.64 

   12   15.98 16.02 16.05 16.08 16.12 16.15 16.19 16.22 16.26 16.29 16.33 16.37 16.41 16.44 16.48 16.52 16.56 16.60 16.64 16.68 

   11   16.00 16.03 16.06 16.10 16.13 16.17 16.20 16.24 16.28 16.32 16.35 16.39 16.43 16.47 16.51 16.54 16.58 16.62 16.66 16.70 

   10   16.00 16.03 16.06 16.10 16.13 16.17 16.21 16.24 16.28 16.32 16.36 16.40 16.43 16.47 16.51 16.55 16.59 16.63 16.67 16.71 

  

    9   15.98 16.01 16.05 16.08 16.12 16.16 16.19 16.23 16.27 16.31 16.35 16.38 16.42 16.46 16.50 16.54 16.58 16.62 16.66 16.70 

    8   15.94 15.98 16.01 16.05 16.09 16.12 16.16 16.20 16.24 16.28 16.32 16.36 16.40 16.44 16.48 16.52 16.56 16.60 16.64 16.68 

    7   15.89 15.93 15.96 16.00 16.04 16.08 16.12 16.16 16.20 16.24 16.28 16.32 16.36 16.40 16.44 16.48 16.53 16.57 16.61 16.65 

    6   15.82 15.86 15.90 15.94 15.98 16.02 16.06 16.10 16.14 16.18 16.22 16.26 16.30 16.35 16.39 16.43 16.47 16.51 16.56 16.60 

    5   15.74 15.78 15.82 15.86 15.90 15.94 15.98 16.02 16.06 16.11 16.15 16.19 16.23 16.28 16.32 16.36 16.40 16.45 16.49 16.53 

    4   15.65 15.69 15.73 15.77 15.81 15.85 15.89 15.93 15.97 16.02 16.06 16.10 16.14 16.19 16.23 16.27 16.32 16.36 16.40 16.44 

    3   15.55 15.59 15.62 15.66 15.70 15.74 15.78 15.82 15.87 15.91 15.95 16.00 16.04 16.08 16.13 16.17 16.21 16.26 16.30 16.34 

    2   15.43 15.47 15.51 15.54 15.58 15.62 15.66 15.70 15.75 15.79 15.83 15.88 15.92 15.96 16.01 16.05 16.10 16.14 16.19 16.23 

    1   15.30 15.34 15.37 15.41 15.45 15.49 15.53 15.57 15.61 15.65 15.70 15.74 15.79 15.83 15.88 15.92 15.97 16.01 16.05 16.10 

    0   15.15 15.19 15.23 15.26 15.30 15.34 15.38 15.42 15.46 15.51 15.55 15.59 15.64 15.68 15.73 15.78 15.82 15.87 15.91 15.96 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   -1   14.99 15.02 15.06 15.10 15.14 15.18 15.22 15.26 15.30 15.35 15.39 15.44 15.48 15.53 15.57 15.62 15.67 15.71 15.76 15.80 

   -2   14.80 14.84 14.88 14.92 14.96 15.00 15.05 15.09 15.13 15.18 15.22 15.27 15.31 15.36 15.41 15.45 15.50 15.54 15.59 15.63 

   -3   14.60 14.65 14.69 14.73 14.77 14.82 14.86 14.91 14.95 15.00 15.04 15.09 15.14 15.18 15.23 15.27 15.32 15.36 15.41 15.45 

   -4   14.40 14.44 14.48 14.53 14.57 14.62 14.66 14.71 14.76 14.80 14.85 14.90 14.94 14.99 15.04 15.08 15.13 15.17 15.22 15.26 

   -5   14.18 14.23 14.27 14.32 14.36 14.41 14.46 14.50 14.55 14.60 14.64 14.69 14.74 14.79 14.83 14.88 14.92 14.97 15.01 15.06 

   -6   13.96 14.01 14.05 14.10 14.14 14.19 14.24 14.28 14.33 14.38 14.43 14.47 14.52 14.57 14.62 14.66 14.71 14.75 14.80 14.84 

   -7   13.73 13.78 13.82 13.87 13.92 13.96 14.01 14.06 14.10 14.15 14.20 14.25 14.29 14.34 14.39 14.44 14.48 14.53 14.57 14.61 

   -8   13.50 13.54 13.59 13.63 13.68 13.73 13.77 13.82 13.87 13.92 13.96 14.01 14.06 14.11 14.15 14.20 14.24 14.29 14.33 14.38 

   -9   13.25 13.30 13.34 13.39 13.43 13.48 13.53 13.58 13.62 13.67 13.72 13.76 13.81 13.86 13.90 13.95 13.99 14.04 14.08 14.12 

  

  -10   13.00 13.04 13.09 13.14 13.18 13.23 13.28 13.32 13.37 13.42 13.46 13.51 13.55 13.60 13.64 13.69 13.73 13.78 13.82 13.86 

  -11   12.74 12.78 12.83 12.88 12.93 12.97 13.02 13.06 13.11 13.15 13.20 13.24 13.29 13.33 13.37 13.42 13.46 13.50 13.54 13.58 

  -12   12.47 12.51 12.56 12.61 12.66 12.70 12.75 12.79 12.84 12.88 12.92 12.96 13.01 13.05 13.09 13.13 13.17 13.21 13.25 13.29 

  -13   12.18 12.23 12.27 12.32 12.37 12.41 12.46 12.50 12.54 12.58 12.63 12.67 12.71 12.75 12.79 12.83 12.86 12.90 12.94 12.98 

  -14   11.87 11.91 11.96 12.01 12.05 12.10 12.14 12.18 12.22 12.26 12.30 12.34 12.38 12.42 12.46 12.50 12.53 12.57 12.61 12.64 

  -15   11.52 11.57 11.62 11.66 11.71 11.75 11.79 11.83 11.88 11.92 11.95 11.99 12.03 12.07 12.10 12.14 12.18 12.21 12.25 12.28 

  -16   11.15 11.19 11.24 11.28 11.33 11.37 11.41 11.45 11.49 11.53 11.57 11.61 11.65 11.68 11.72 11.76 11.79 11.83 11.86 11.90 

  -17   10.76 10.80 10.84 10.88 10.92 10.96 11.00 11.04 11.08 11.12 11.16 11.20 11.24 11.28 11.32 11.35 11.39 11.42 11.46 11.49 

  -18   10.35 10.39 10.43 10.47 10.51 10.55 10.59 10.62 10.66 10.70 10.74 10.78 10.82 10.86 10.90 10.94 10.97 11.01 11.04 11.07 

  -19    9.95  9.99 10.03 10.06 10.10 10.13 10.17 10.21 10.25 10.29 10.33 10.36 10.40 10.44 10.48 10.51 10.55 10.58 10.61 10.64 

  

  -20    9.57  9.60  9.64  9.67  9.70  9.74  9.78  9.81  9.85  9.88  9.92  9.96  9.99 10.03 10.06 10.09 10.13 10.16 10.19 10.21 

  -21    9.21  9.24  9.28  9.31  9.34  9.37  9.41  9.44  9.47  9.50  9.54  9.57  9.60  9.63  9.66  9.69  9.72  9.74  9.77  9.79 

  -22    8.88  8.91  8.94  8.96  8.99  9.02  9.05  9.08  9.11  9.14  9.16  9.19  9.22  9.24  9.27  9.29  9.32  9.34  9.35  9.37 

  -23    8.55  8.58  8.60  8.63  8.65  8.67  8.70  8.72  8.74  8.77  8.79  8.81  8.84  8.86  8.88  8.89  8.91  8.92  8.94  8.94 

  -24    8.21  8.23  8.26  8.28  8.30  8.31  8.33  8.35  8.37  8.39  8.41  8.42  8.44  8.45  8.47  8.48  8.49  8.49  8.50  8.50 

  -25    7.84  7.86  7.88  7.90  7.91  7.93  7.94  7.96  7.97  7.98  8.00  8.00  8.01  8.02  8.03  8.03  8.03  8.03  8.03  8.03 

  -26    7.45  7.46  7.47  7.49  7.50  7.51  7.52  7.53  7.54  7.54  7.55  7.55  7.55  7.55  7.55  7.55  7.54  7.54  7.53  7.52 

  -27    7.03  7.04  7.05  7.06  7.06  7.07  7.07  7.08  7.08  7.08  7.08  7.07  7.07  7.06  7.05  7.05  7.04  7.03  7.02  7.01 

  -28    6.62  6.62  6.62  6.63  6.63  6.62  6.62  6.62  6.61  6.61  6.60  6.59  6.58  6.57  6.56  6.55  6.54  6.53  6.51  6.50 

  -29    6.22  6.21  6.21  6.21  6.20  6.20  6.19  6.18  6.17  6.16  6.15  6.13  6.12  6.11  6.09  6.08  6.07  6.05  6.04  6.02 

  

  -30    5.83  5.83  5.82  5.82  5.81  5.80  5.79  5.78  5.76  5.75  5.74  5.72  5.71  5.69  5.67  5.66  5.64  5.63  5.61  5.59 

  -31    5.49  5.48  5.48  5.47  5.46  5.45  5.44  5.43  5.42  5.40  5.38  5.37  5.35  5.33  5.31  5.30  5.28  5.26  5.24  5.23 

  -32    5.18  5.18  5.17  5.16  5.16  5.15  5.14  5.12  5.11  5.09  5.08  5.06  5.04  5.02  5.01  4.99  4.97  4.95  4.93  4.91 

  -33    4.90  4.90  4.89  4.89  4.88  4.87  4.86  4.85  4.84  4.82  4.81  4.79  4.77  4.75  4.73  4.71  4.69  4.68  4.66  4.64 

  -34    4.64  4.64  4.64  4.63  4.63  4.62  4.61  4.60  4.59  4.57  4.56  4.54  4.52  4.50  4.48  4.46  4.44  4.42  4.40  4.39 

  -35    4.40  4.40  4.40  4.39  4.39  4.38  4.37  4.36  4.35  4.33  4.31  4.30  4.28  4.26  4.24  4.22  4.20  4.18  4.16  4.14 

  -36    4.16  4.16  4.16  4.16  4.15  4.14  4.13  4.12  4.11  4.09  4.07  4.05  4.03  4.01  3.99  3.97  3.95  3.93  3.91  3.89 

  -37    3.94  3.94  3.93  3.93  3.92  3.91  3.90  3.88  3.87  3.85  3.83  3.81  3.79  3.77  3.75  3.72  3.70  3.68  3.65  3.63 

  -38    3.72  3.72  3.71  3.71  3.70  3.68  3.67  3.65  3.64  3.62  3.59  3.57  3.55  3.53  3.50  3.48  3.45  3.43  3.41  3.38 

  -39    3.52  3.51  3.50  3.49  3.48  3.47  3.45  3.43  3.41  3.39  3.37  3.34  3.32  3.29  3.27  3.24  3.22  3.19  3.17  3.14 

  



105 
 

   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

  -40    3.32  3.31  3.30  3.29  3.28  3.26  3.24  3.22  3.20  3.18  3.16  3.13  3.10  3.08  3.05  3.02  2.99  2.97  2.94  2.91 

  -41    3.13  3.12  3.11  3.09  3.08  3.07  3.05  3.03  3.01  2.98  2.96  2.93  2.91  2.88  2.85  2.82  2.79  2.76  2.74  2.71 

  -42    2.94  2.93  2.92  2.91  2.90  2.88  2.87  2.85  2.83  2.80  2.78  2.75  2.72  2.70  2.67  2.64  2.61  2.58  2.55  2.52 

  -43    2.76  2.76  2.75  2.74  2.72  2.71  2.69  2.68  2.65  2.63  2.61  2.58  2.56  2.53  2.50  2.47  2.44  2.41  2.38  2.35 

  -44    2.60  2.59  2.58  2.57  2.56  2.54  2.53  2.51  2.49  2.47  2.44  2.42  2.39  2.37  2.34  2.31  2.28  2.25  2.22  2.19 

  -45    2.44  2.43  2.42  2.41  2.39  2.38  2.36  2.35  2.33  2.31  2.28  2.26  2.24  2.21  2.18  2.15  2.12  2.09  2.06  2.03 

  -46    2.28  2.27  2.26  2.25  2.23  2.22  2.20  2.19  2.17  2.15  2.12  2.10  2.08  2.05  2.02  2.00  1.97  1.94  1.91  1.88 

  -47    2.14  2.13  2.11  2.10  2.08  2.06  2.04  2.03  2.01  1.98  1.96  1.94  1.92  1.89  1.87  1.84  1.81  1.79  1.76  1.73 

  -48    2.00  1.99  1.97  1.95  1.93  1.91  1.89  1.87  1.85  1.83  1.81  1.78  1.76  1.74  1.71  1.69  1.66  1.64  1.61  1.58 

  -49    1.88  1.86  1.83  1.81  1.79  1.77  1.75  1.73  1.71  1.68  1.66  1.64  1.62  1.59  1.57  1.55  1.52  1.50  1.47  1.45 

  

  -50    1.75  1.73  1.71  1.69  1.66  1.64  1.62  1.60  1.57  1.55  1.53  1.51  1.48  1.46  1.44  1.42  1.39  1.37  1.35  1.32 

  -51    1.64  1.62  1.59  1.57  1.54  1.52  1.50  1.48  1.46  1.43  1.41  1.39  1.37  1.35  1.32  1.30  1.28  1.26  1.23  1.21 

  -52    1.53  1.51  1.48  1.46  1.44  1.41  1.39  1.37  1.35  1.33  1.30  1.28  1.26  1.24  1.22  1.19  1.17  1.15  1.13  1.11 

  -53    1.43  1.41  1.39  1.36  1.34  1.32  1.29  1.27  1.25  1.23  1.21  1.18  1.16  1.14  1.12  1.10  1.07  1.05  1.03  1.01 

  -54    1.34  1.32  1.29  1.27  1.25  1.23  1.20  1.18  1.16  1.14  1.11  1.09  1.07  1.05  1.03  1.01  0.98  0.96  0.94  0.92 

  -55    1.25  1.23  1.21  1.18  1.16  1.14  1.12  1.10  1.07  1.05  1.03  1.01  0.99  0.96  0.94  0.92  0.90  0.88  0.86  0.84 

  -56    1.16  1.14  1.12  1.10  1.08  1.06  1.04  1.01  0.99  0.97  0.95  0.93  0.91  0.88  0.86  0.84  0.82  0.80  0.78  0.76 

  -57    1.08  1.06  1.04  1.02  1.00  0.98  0.96  0.94  0.91  0.89  0.87  0.85  0.83  0.81  0.79  0.77  0.75  0.73  0.71  0.69 

  -58    1.00  0.98  0.96  0.94  0.92  0.90  0.88  0.86  0.84  0.82  0.80  0.78  0.76  0.74  0.72  0.70  0.68  0.66  0.64  0.62 

  -59    0.92  0.91  0.89  0.87  0.85  0.83  0.81  0.79  0.77  0.75  0.73  0.71  0.69  0.67  0.65  0.63  0.61  0.60  0.58  0.56 

  

  -60    0.85  0.84  0.82  0.80  0.78  0.76  0.74  0.72  0.70  0.68  0.66  0.65  0.63  0.61  0.59  0.57  0.56  0.54  0.52  0.51 

  -61    0.79  0.77  0.75  0.73  0.71  0.70  0.68  0.66  0.64  0.62  0.60  0.59  0.57  0.55  0.54  0.52  0.50  0.49  0.47  0.46 

  -62    0.72  0.71  0.69  0.67  0.65  0.64  0.62  0.60  0.58  0.57  0.55  0.53  0.52  0.50  0.49  0.47  0.46  0.44  0.43  0.41 

  -63    0.66  0.65  0.63  0.61  0.60  0.58  0.56  0.55  0.53  0.52  0.50  0.48  0.47  0.45  0.44  0.43  0.41  0.40  0.38  0.37 

  -64    0.61  0.59  0.57  0.56  0.54  0.53  0.51  0.50  0.48  0.47  0.45  0.44  0.43  0.41  0.40  0.39  0.37  0.36  0.35  0.33 

  -65    0.56  0.54  0.53  0.51  0.49  0.48  0.47  0.45  0.44  0.42  0.41  0.40  0.39  0.37  0.36  0.35  0.34  0.32  0.31  0.30 

  -66    0.51  0.50  0.48  0.47  0.45  0.44  0.42  0.41  0.40  0.38  0.37  0.36  0.35  0.34  0.32  0.31  0.30  0.29  0.28  0.27 

  -67    0.47  0.45  0.44  0.42  0.41  0.40  0.39  0.37  0.36  0.35  0.34  0.33  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24 

  -68    0.42  0.41  0.40  0.39  0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21 

  -69    0.39  0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.25  0.24  0.23  0.22  0.21  0.21  0.20  0.19 

  

  -70    0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.18  0.17 

  -71    0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.22  0.21  0.20  0.19  0.18  0.17  0.17  0.16  0.15 

  -72    0.29  0.28  0.27  0.26  0.25  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.16  0.16  0.15  0.14  0.14 

  -73    0.26  0.25  0.24  0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.12 

  -74    0.23  0.23  0.22  0.21  0.21  0.20  0.19  0.19  0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.12  0.12  0.11 

  -75    0.21  0.20  0.20  0.19  0.19  0.18  0.17  0.17  0.16  0.16  0.15  0.15  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10 

  -76    0.19  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.11  0.10  0.10 

  -77    0.18  0.17  0.17  0.16  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.09  0.09 

  -78    0.16  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.13  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.08 

  -79    0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.08  0.08  0.08 

  

  -80    0.14  0.13  0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.07 

  -81    0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07 

  -82    0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.07 

  -83    0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07 

  -84    0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07 

  -85    0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07 

  -86    0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07 

  -87    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07 

  -88    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

  -89    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01 

   84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02 

   83    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   82    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   81    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 

   80    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 

  

   79    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11 

   78    0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.14 

   77    0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16 

   76    0.19  0.19  0.19  0.19  0.19  0.19  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.19  0.19  0.19  0.19 

   75    0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.23 

   74    0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.27  0.27  0.27  0.27  0.27 

   73    0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32 

   72    0.36  0.36  0.36  0.36  0.36  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.38  0.38  0.38  0.38  0.38  0.38  0.38 

   71    0.42  0.42  0.42  0.42  0.43  0.43  0.43  0.43  0.43  0.43  0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.44 

   70    0.48  0.48  0.49  0.49  0.49  0.49  0.50  0.50  0.50  0.50  0.50  0.51  0.51  0.51  0.51  0.51  0.51  0.51  0.51  0.51 

  

   69    0.55  0.55  0.55  0.56  0.56  0.56  0.57  0.57  0.57  0.57  0.57  0.58  0.58  0.58  0.58  0.58  0.58  0.58  0.58  0.58 

   68    0.63  0.63  0.63  0.63  0.64  0.64  0.64  0.64  0.64  0.65  0.65  0.65  0.65  0.65  0.65  0.66  0.66  0.66  0.66  0.66 

   67    0.71  0.71  0.72  0.72  0.72  0.72  0.72  0.73  0.73  0.73  0.73  0.73  0.73  0.74  0.74  0.74  0.74  0.74  0.74  0.75 

   66    0.80  0.81  0.81  0.81  0.81  0.81  0.82  0.82  0.82  0.82  0.82  0.83  0.83  0.83  0.83  0.83  0.84  0.84  0.84  0.84 

   65    0.91  0.91  0.91  0.92  0.92  0.92  0.92  0.92  0.93  0.93  0.93  0.93  0.93  0.94  0.94  0.94  0.94  0.94  0.95  0.95 

   64    1.03  1.03  1.03  1.03  1.04  1.04  1.04  1.04  1.05  1.05  1.05  1.05  1.06  1.06  1.06  1.06  1.06  1.07  1.07  1.07 

   63    1.16  1.16  1.16  1.16  1.17  1.17  1.17  1.18  1.18  1.18  1.19  1.19  1.19  1.19  1.20  1.20  1.20  1.20  1.21  1.21 

   62    1.30  1.30  1.30  1.31  1.31  1.31  1.32  1.32  1.32  1.33  1.33  1.34  1.34  1.34  1.35  1.35  1.35  1.35  1.36  1.36 

   61    1.45  1.46  1.46  1.46  1.47  1.47  1.47  1.48  1.48  1.49  1.49  1.50  1.50  1.50  1.51  1.51  1.51  1.51  1.52  1.52 

   60    1.62  1.62  1.63  1.63  1.63  1.64  1.64  1.65  1.65  1.66  1.66  1.67  1.67  1.67  1.68  1.68  1.68  1.68  1.69  1.69 

  

   59    1.80  1.80  1.81  1.81  1.81  1.82  1.82  1.83  1.83  1.84  1.84  1.84  1.85  1.85  1.86  1.86  1.86  1.86  1.87  1.87 

   58    1.99  2.00  2.00  2.01  2.01  2.01  2.02  2.02  2.02  2.03  2.03  2.03  2.04  2.04  2.05  2.05  2.05  2.06  2.06  2.06 

   57    2.20  2.21  2.21  2.22  2.22  2.22  2.23  2.23  2.23  2.23  2.24  2.24  2.24  2.25  2.25  2.25  2.26  2.26  2.27  2.27 

   56    2.43  2.43  2.44  2.44  2.45  2.45  2.45  2.46  2.46  2.46  2.46  2.47  2.47  2.47  2.48  2.48  2.49  2.49  2.50  2.50 

   55    2.67  2.68  2.68  2.69  2.69  2.69  2.70  2.70  2.70  2.71  2.71  2.71  2.72  2.72  2.73  2.73  2.74  2.74  2.75  2.76 

   54    2.93  2.94  2.94  2.95  2.95  2.96  2.96  2.97  2.97  2.98  2.98  2.98  2.99  2.99  3.00  3.00  3.01  3.02  3.03  3.03 

   53    3.20  3.21  3.22  3.22  3.23  3.24  3.24  3.25  3.25  3.26  3.27  3.27  3.28  3.29  3.29  3.30  3.31  3.31  3.32  3.33 

   52    3.48  3.49  3.50  3.51  3.52  3.52  3.53  3.54  3.55  3.55  3.56  3.57  3.58  3.59  3.59  3.60  3.61  3.62  3.63  3.64 

   51    3.77  3.78  3.79  3.80  3.81  3.81  3.82  3.83  3.84  3.85  3.86  3.87  3.88  3.89  3.90  3.91  3.91  3.92  3.93  3.94 

   50    4.06  4.07  4.08  4.09  4.10  4.11  4.11  4.12  4.13  4.14  4.15  4.16  4.17  4.18  4.19  4.20  4.21  4.22  4.23  4.24 

  

   49    4.35  4.36  4.37  4.38  4.38  4.39  4.40  4.41  4.42  4.43  4.43  4.44  4.45  4.46  4.47  4.48  4.49  4.50  4.51  4.52 

   48    4.64  4.65  4.66  4.67  4.68  4.69  4.69  4.70  4.71  4.71  4.72  4.73  4.74  4.74  4.75  4.76  4.78  4.79  4.80  4.81 

   47    4.95  4.96  4.97  4.98  4.99  5.00  5.00  5.01  5.01  5.02  5.02  5.03  5.04  5.05  5.06  5.07  5.08  5.09  5.10  5.12 

   46    5.29  5.30  5.31  5.32  5.33  5.33  5.34  5.35  5.35  5.36  5.36  5.37  5.38  5.39  5.40  5.41  5.42  5.44  5.45  5.46 

   45    5.66  5.67  5.68  5.69  5.70  5.71  5.72  5.73  5.74  5.75  5.76  5.76  5.77  5.79  5.80  5.81  5.82  5.84  5.86  5.87 

   44    6.07  6.09  6.10  6.11  6.13  6.14  6.15  6.17  6.18  6.19  6.21  6.22  6.24  6.25  6.27  6.28  6.30  6.32  6.34  6.36 

   43    6.52  6.54  6.56  6.58  6.60  6.61  6.63  6.65  6.67  6.69  6.71  6.73  6.75  6.77  6.79  6.81  6.83  6.85  6.88  6.91 

   42    7.01  7.03  7.05  7.08  7.10  7.12  7.15  7.17  7.20  7.22  7.25  7.27  7.30  7.32  7.35  7.37  7.40  7.43  7.46  7.49 

   41    7.53  7.55  7.58  7.61  7.63  7.66  7.69  7.72  7.75  7.78  7.81  7.84  7.87  7.90  7.93  7.96  7.99  8.02  8.06  8.09 

   40    8.07  8.10  8.13  8.16  8.19  8.22  8.25  8.28  8.31  8.34  8.38  8.41  8.44  8.47  8.51  8.54  8.57  8.61  8.64  8.67 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   39    8.64  8.67  8.69  8.72  8.76  8.79  8.82  8.85  8.88  8.91  8.94  8.98  9.01  9.04  9.07  9.10  9.14  9.17  9.20  9.23 

   38    9.21  9.24  9.27  9.30  9.33  9.36  9.39  9.42  9.45  9.48  9.51  9.54  9.57  9.60  9.63  9.65  9.68  9.71  9.73  9.75 

   37    9.79  9.82  9.85  9.88  9.91  9.94  9.96  9.99 10.02 10.05 10.07 10.10 10.12 10.15 10.17 10.19 10.21 10.23 10.25 10.27 

   36   10.35 10.38 10.41 10.44 10.47 10.50 10.52 10.55 10.58 10.60 10.63 10.65 10.67 10.69 10.71 10.73 10.75 10.76 10.77 10.79 

   35   10.88 10.91 10.94 10.97 11.00 11.03 11.06 11.09 11.12 11.14 11.17 11.19 11.22 11.24 11.25 11.27 11.28 11.30 11.31 11.32 

   34   11.38 11.41 11.44 11.48 11.51 11.54 11.58 11.61 11.64 11.67 11.70 11.73 11.75 11.78 11.80 11.82 11.83 11.85 11.86 11.87 

   33   11.84 11.87 11.91 11.95 11.99 12.03 12.07 12.10 12.14 12.18 12.21 12.24 12.28 12.31 12.33 12.36 12.38 12.40 12.42 12.43 

   32   12.27 12.32 12.36 12.40 12.45 12.49 12.53 12.58 12.62 12.66 12.70 12.74 12.78 12.82 12.85 12.88 12.91 12.94 12.96 12.98 

   31   12.69 12.73 12.78 12.83 12.88 12.93 12.98 13.02 13.07 13.12 13.17 13.21 13.25 13.30 13.34 13.37 13.41 13.44 13.47 13.50 

   30   13.09 13.14 13.19 13.24 13.29 13.34 13.39 13.44 13.50 13.55 13.60 13.64 13.69 13.74 13.78 13.82 13.86 13.89 13.93 13.96 

  

   29   13.48 13.53 13.58 13.63 13.68 13.73 13.78 13.84 13.89 13.94 13.99 14.04 14.08 14.13 14.17 14.21 14.25 14.28 14.32 14.35 

   28   13.86 13.91 13.95 14.00 14.05 14.10 14.15 14.20 14.24 14.29 14.34 14.39 14.43 14.47 14.51 14.55 14.59 14.62 14.65 14.69 

   27   14.22 14.26 14.31 14.35 14.39 14.44 14.48 14.53 14.57 14.61 14.66 14.70 14.74 14.78 14.82 14.85 14.88 14.91 14.95 14.98 

   26   14.56 14.59 14.63 14.67 14.71 14.75 14.79 14.83 14.87 14.91 14.95 14.98 15.02 15.05 15.09 15.12 15.15 15.18 15.21 15.24 

   25   14.86 14.90 14.93 14.97 15.00 15.04 15.07 15.11 15.14 15.18 15.21 15.24 15.28 15.31 15.34 15.37 15.40 15.43 15.46 15.48 

   24   15.13 15.16 15.19 15.23 15.26 15.30 15.33 15.36 15.39 15.42 15.46 15.49 15.52 15.55 15.58 15.61 15.64 15.67 15.69 15.72 

   23   15.36 15.39 15.43 15.46 15.49 15.53 15.56 15.59 15.62 15.65 15.69 15.72 15.75 15.78 15.81 15.84 15.86 15.89 15.92 15.94 

   22   15.56 15.60 15.63 15.67 15.70 15.74 15.77 15.80 15.83 15.87 15.90 15.93 15.96 15.99 16.02 16.05 16.08 16.11 16.13 16.16 

   21   15.74 15.78 15.82 15.85 15.89 15.92 15.96 15.99 16.03 16.06 16.09 16.12 16.16 16.19 16.22 16.25 16.28 16.31 16.33 16.36 

   20   15.91 15.95 15.98 16.02 16.06 16.09 16.13 16.17 16.20 16.24 16.27 16.30 16.34 16.37 16.40 16.43 16.46 16.49 16.51 16.54 

  

   19   16.06 16.10 16.14 16.18 16.21 16.25 16.29 16.32 16.36 16.40 16.43 16.47 16.50 16.53 16.56 16.59 16.62 16.65 16.68 16.70 

   18   16.21 16.24 16.28 16.32 16.36 16.39 16.43 16.47 16.51 16.54 16.58 16.61 16.64 16.68 16.71 16.74 16.77 16.80 16.82 16.85 

   17   16.33 16.37 16.41 16.45 16.49 16.52 16.56 16.60 16.63 16.67 16.70 16.74 16.77 16.81 16.84 16.87 16.90 16.92 16.95 16.97 

   16   16.45 16.48 16.52 16.56 16.60 16.64 16.67 16.71 16.75 16.78 16.82 16.85 16.88 16.92 16.95 16.98 17.01 17.03 17.06 17.08 

   15   16.54 16.58 16.62 16.65 16.69 16.73 16.77 16.80 16.84 16.88 16.91 16.94 16.98 17.01 17.04 17.07 17.10 17.13 17.15 17.18 

   14   16.62 16.65 16.69 16.73 16.77 16.81 16.84 16.88 16.92 16.95 16.99 17.02 17.05 17.09 17.12 17.15 17.18 17.20 17.23 17.25 

   13   16.67 16.71 16.75 16.79 16.83 16.87 16.90 16.94 16.98 17.01 17.05 17.08 17.11 17.15 17.18 17.21 17.24 17.26 17.29 17.31 

   12   16.72 16.75 16.79 16.83 16.87 16.91 16.95 16.98 17.02 17.06 17.09 17.12 17.16 17.19 17.22 17.25 17.28 17.31 17.33 17.36 

   11   16.74 16.78 16.82 16.86 16.90 16.94 16.97 17.01 17.05 17.08 17.12 17.15 17.19 17.22 17.25 17.28 17.31 17.33 17.36 17.39 

   10   16.75 16.79 16.83 16.87 16.91 16.95 16.98 17.02 17.06 17.09 17.13 17.16 17.20 17.23 17.26 17.29 17.32 17.35 17.37 17.40 

  

    9   16.74 16.78 16.82 16.86 16.90 16.94 16.98 17.02 17.05 17.09 17.12 17.16 17.19 17.22 17.26 17.29 17.31 17.34 17.37 17.39 

    8   16.72 16.76 16.80 16.84 16.88 16.92 16.96 17.00 17.03 17.07 17.10 17.14 17.17 17.20 17.23 17.26 17.29 17.32 17.35 17.37 

    7   16.69 16.73 16.77 16.81 16.85 16.89 16.92 16.96 17.00 17.03 17.07 17.10 17.13 17.17 17.20 17.23 17.26 17.28 17.31 17.34 

    6   16.64 16.68 16.72 16.76 16.80 16.84 16.87 16.91 16.95 16.98 17.02 17.05 17.08 17.12 17.15 17.18 17.21 17.23 17.26 17.28 

    5   16.57 16.61 16.65 16.69 16.73 16.77 16.81 16.84 16.88 16.92 16.95 16.98 17.02 17.05 17.08 17.11 17.14 17.17 17.19 17.22 

    4   16.49 16.53 16.57 16.61 16.65 16.69 16.72 16.76 16.80 16.83 16.87 16.90 16.94 16.97 17.00 17.03 17.06 17.09 17.11 17.14 

    3   16.39 16.43 16.47 16.51 16.55 16.59 16.63 16.67 16.70 16.74 16.77 16.81 16.84 16.87 16.90 16.93 16.96 16.99 17.02 17.04 

    2   16.27 16.31 16.36 16.40 16.44 16.48 16.52 16.55 16.59 16.63 16.66 16.70 16.73 16.76 16.79 16.82 16.85 16.88 16.91 16.93 

    1   16.14 16.19 16.23 16.27 16.31 16.35 16.39 16.43 16.47 16.50 16.54 16.57 16.61 16.64 16.67 16.70 16.73 16.76 16.78 16.81 

    0   16.00 16.04 16.09 16.13 16.17 16.21 16.25 16.29 16.32 16.36 16.40 16.43 16.47 16.50 16.53 16.56 16.59 16.62 16.64 16.67 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   -1   15.84 15.89 15.93 15.97 16.01 16.05 16.09 16.13 16.17 16.21 16.24 16.28 16.31 16.34 16.37 16.40 16.43 16.46 16.49 16.51 

   -2   15.68 15.72 15.76 15.80 15.84 15.88 15.92 15.96 16.00 16.04 16.07 16.11 16.14 16.17 16.20 16.23 16.26 16.29 16.32 16.34 

   -3   15.50 15.54 15.58 15.62 15.66 15.70 15.74 15.78 15.82 15.85 15.89 15.92 15.96 15.99 16.02 16.05 16.08 16.11 16.13 16.16 

   -4   15.30 15.35 15.39 15.43 15.47 15.51 15.55 15.58 15.62 15.66 15.69 15.73 15.76 15.79 15.82 15.85 15.88 15.91 15.94 15.96 

   -5   15.10 15.14 15.18 15.22 15.26 15.30 15.34 15.38 15.41 15.45 15.48 15.52 15.55 15.58 15.61 15.64 15.67 15.70 15.72 15.75 

   -6   14.88 14.93 14.97 15.01 15.05 15.08 15.12 15.16 15.19 15.23 15.26 15.29 15.32 15.36 15.39 15.41 15.44 15.47 15.50 15.52 

   -7   14.66 14.70 14.74 14.78 14.82 14.85 14.89 14.92 14.96 14.99 15.03 15.06 15.09 15.12 15.15 15.18 15.21 15.23 15.26 15.28 

   -8   14.42 14.46 14.50 14.54 14.57 14.61 14.65 14.68 14.72 14.75 14.78 14.81 14.84 14.87 14.90 14.93 14.96 14.98 15.01 15.03 

   -9   14.16 14.20 14.24 14.28 14.32 14.36 14.39 14.43 14.46 14.49 14.52 14.55 14.58 14.61 14.64 14.67 14.70 14.72 14.75 14.77 

  

  -10   13.90 13.94 13.98 14.02 14.05 14.09 14.12 14.16 14.19 14.22 14.26 14.29 14.32 14.35 14.37 14.40 14.43 14.45 14.48 14.50 

  -11   13.62 13.66 13.70 13.74 13.77 13.81 13.85 13.88 13.91 13.95 13.98 14.01 14.04 14.07 14.09 14.12 14.15 14.17 14.19 14.22 

  -12   13.33 13.37 13.40 13.44 13.48 13.51 13.55 13.59 13.62 13.65 13.68 13.71 13.74 13.77 13.80 13.83 13.85 13.88 13.90 13.92 

  -13   13.02 13.05 13.09 13.13 13.16 13.20 13.24 13.27 13.30 13.34 13.37 13.40 13.43 13.46 13.49 13.51 13.54 13.56 13.58 13.60 

  -14   12.68 12.72 12.75 12.79 12.83 12.86 12.90 12.93 12.97 13.00 13.03 13.06 13.09 13.12 13.15 13.17 13.20 13.22 13.24 13.26 

  -15   12.32 12.36 12.39 12.43 12.46 12.50 12.53 12.56 12.60 12.63 12.66 12.69 12.72 12.75 12.77 12.80 12.82 12.85 12.87 12.89 

  -16   11.93 11.97 12.00 12.04 12.07 12.10 12.14 12.17 12.20 12.23 12.26 12.29 12.32 12.34 12.37 12.39 12.41 12.43 12.45 12.47 

  -17   11.52 11.56 11.59 11.62 11.65 11.68 11.72 11.75 11.78 11.80 11.83 11.86 11.88 11.91 11.93 11.95 11.97 11.98 12.00 12.02 

  -18   11.10 11.13 11.16 11.19 11.22 11.25 11.28 11.30 11.33 11.36 11.38 11.40 11.42 11.44 11.46 11.47 11.49 11.50 11.52 11.53 

  -19   10.67 10.70 10.72 10.75 10.77 10.80 10.82 10.84 10.86 10.88 10.90 10.92 10.94 10.95 10.96 10.97 10.98 10.99 11.00 11.02 

  

  -20   10.24 10.26 10.29 10.31 10.32 10.34 10.36 10.37 10.38 10.40 10.41 10.42 10.43 10.43 10.44 10.45 10.46 10.46 10.47 10.48 

  -21    9.81  9.83  9.85  9.86  9.87  9.88  9.89  9.89  9.90  9.90  9.90  9.90  9.90  9.90  9.91  9.91  9.91  9.91  9.91  9.91 

  -22    9.39  9.40  9.41  9.41  9.41  9.42  9.41  9.41  9.41  9.40  9.39  9.38  9.38  9.37  9.36  9.36  9.35  9.34  9.33  9.32 

  -23    8.95  8.95  8.95  8.95  8.95  8.94  8.93  8.92  8.91  8.90  8.88  8.87  8.85  8.83  8.82  8.80  8.78  8.76  8.74  8.72 

  -24    8.50  8.49  8.49  8.48  8.47  8.45  8.44  8.42  8.41  8.39  8.37  8.35  8.32  8.30  8.27  8.25  8.22  8.19  8.16  8.14 

  -25    8.02  8.01  8.00  7.99  7.97  7.96  7.94  7.92  7.90  7.88  7.85  7.83  7.80  7.77  7.74  7.71  7.68  7.65  7.61  7.58 

  -26    7.52  7.51  7.49  7.48  7.46  7.45  7.43  7.41  7.38  7.36  7.33  7.31  7.28  7.25  7.22  7.19  7.16  7.13  7.10  7.07 

  -27    7.00  6.99  6.98  6.96  6.95  6.93  6.91  6.89  6.87  6.84  6.82  6.80  6.77  6.75  6.72  6.70  6.67  6.65  6.62  6.59 

  -28    6.49  6.48  6.47  6.45  6.44  6.42  6.40  6.39  6.37  6.35  6.33  6.31  6.29  6.27  6.25  6.23  6.21  6.19  6.17  6.14 

  -29    6.01  6.00  5.98  5.97  5.96  5.94  5.93  5.92  5.90  5.89  5.87  5.86  5.84  5.83  5.81  5.80  5.78  5.76  5.75  5.73 

  

  -30    5.58  5.57  5.55  5.54  5.53  5.52  5.51  5.50  5.48  5.47  5.46  5.45  5.44  5.43  5.41  5.40  5.39  5.37  5.36  5.34 

  -31    5.21  5.20  5.19  5.17  5.16  5.15  5.14  5.13  5.12  5.11  5.10  5.09  5.08  5.07  5.05  5.04  5.02  5.01  4.99  4.98 

  -32    4.90  4.88  4.87  4.86  4.85  4.83  4.82  4.81  4.80  4.79  4.78  4.77  4.76  4.74  4.73  4.71  4.69  4.67  4.66  4.64 

  -33    4.62  4.61  4.59  4.58  4.56  4.55  4.54  4.53  4.51  4.50  4.49  4.48  4.46  4.44  4.43  4.41  4.39  4.37  4.34  4.32 

  -34    4.37  4.35  4.33  4.32  4.30  4.29  4.28  4.26  4.25  4.23  4.22  4.20  4.18  4.16  4.14  4.12  4.10  4.07  4.05  4.03 

  -35    4.12  4.10  4.08  4.07  4.05  4.04  4.02  4.00  3.99  3.97  3.95  3.93  3.92  3.90  3.87  3.85  3.83  3.80  3.77  3.74 

  -36    3.87  3.85  3.83  3.81  3.80  3.78  3.76  3.74  3.73  3.71  3.69  3.67  3.65  3.63  3.61  3.58  3.56  3.53  3.50  3.47 

  -37    3.61  3.59  3.57  3.55  3.54  3.52  3.50  3.48  3.47  3.45  3.43  3.41  3.39  3.37  3.35  3.32  3.30  3.27  3.24  3.21 

  -38    3.36  3.34  3.32  3.30  3.28  3.26  3.24  3.23  3.21  3.19  3.17  3.15  3.13  3.11  3.09  3.07  3.05  3.02  2.99  2.96 

  -39    3.12  3.09  3.07  3.05  3.03  3.01  3.00  2.98  2.96  2.94  2.92  2.90  2.89  2.87  2.84  2.82  2.80  2.77  2.75  2.72 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

  -40    2.89  2.87  2.84  2.82  2.80  2.78  2.76  2.74  2.72  2.70  2.68  2.66  2.64  2.62  2.60  2.58  2.56  2.53  2.51  2.48 

  -41    2.68  2.66  2.63  2.61  2.59  2.57  2.54  2.52  2.50  2.48  2.46  2.43  2.41  2.39  2.37  2.35  2.32  2.30  2.27  2.25 

  -42    2.49  2.47  2.44  2.42  2.39  2.36  2.34  2.31  2.29  2.26  2.24  2.22  2.19  2.17  2.14  2.12  2.10  2.07  2.05  2.03 

  -43    2.32  2.29  2.26  2.23  2.20  2.18  2.15  2.12  2.09  2.06  2.04  2.01  1.98  1.96  1.93  1.91  1.89  1.86  1.84  1.82 

  -44    2.16  2.13  2.09  2.06  2.03  2.00  1.97  1.94  1.91  1.88  1.85  1.82  1.79  1.77  1.74  1.71  1.69  1.67  1.65  1.62 

  -45    2.00  1.97  1.94  1.90  1.87  1.84  1.80  1.77  1.74  1.71  1.68  1.65  1.62  1.59  1.57  1.54  1.52  1.49  1.47  1.45 

  -46    1.85  1.82  1.78  1.75  1.72  1.69  1.65  1.62  1.59  1.56  1.53  1.50  1.47  1.44  1.41  1.39  1.36  1.34  1.32  1.30 

  -47    1.70  1.67  1.64  1.61  1.58  1.54  1.51  1.48  1.45  1.42  1.39  1.36  1.33  1.30  1.28  1.25  1.23  1.21  1.19  1.17 

  -48    1.56  1.53  1.50  1.47  1.44  1.41  1.38  1.35  1.32  1.29  1.27  1.24  1.21  1.18  1.16  1.14  1.12  1.10  1.08  1.06 

  -49    1.42  1.40  1.37  1.35  1.32  1.29  1.26  1.23  1.21  1.18  1.15  1.13  1.10  1.08  1.06  1.03  1.01  0.99  0.98  0.96 

  

  -50    1.30  1.28  1.25  1.23  1.20  1.18  1.15  1.13  1.10  1.08  1.05  1.03  1.00  0.98  0.96  0.94  0.92  0.90  0.88  0.87 

  -51    1.19  1.16  1.14  1.12  1.09  1.07  1.05  1.02  1.00  0.98  0.96  0.94  0.91  0.89  0.87  0.85  0.83  0.81  0.80  0.78 

  -52    1.08  1.06  1.04  1.02  0.99  0.97  0.95  0.93  0.91  0.89  0.87  0.85  0.83  0.81  0.79  0.77  0.75  0.73  0.72  0.70 

  -53    0.99  0.97  0.95  0.93  0.91  0.89  0.87  0.85  0.83  0.81  0.79  0.77  0.75  0.73  0.71  0.70  0.68  0.66  0.64  0.63 

  -54    0.90  0.88  0.86  0.84  0.82  0.80  0.78  0.77  0.75  0.73  0.71  0.69  0.68  0.66  0.64  0.63  0.61  0.59  0.58  0.56 

  -55    0.82  0.80  0.78  0.76  0.74  0.73  0.71  0.69  0.67  0.66  0.64  0.62  0.61  0.59  0.58  0.56  0.54  0.53  0.51  0.50 

  -56    0.74  0.72  0.71  0.69  0.67  0.66  0.64  0.62  0.61  0.59  0.58  0.56  0.55  0.53  0.51  0.50  0.48  0.47  0.45  0.44 

  -57    0.67  0.65  0.64  0.62  0.60  0.59  0.57  0.56  0.54  0.53  0.51  0.50  0.49  0.47  0.46  0.44  0.43  0.41  0.40  0.39 

  -58    0.61  0.59  0.57  0.56  0.54  0.53  0.51  0.50  0.48  0.47  0.46  0.44  0.43  0.42  0.40  0.39  0.38  0.37  0.35  0.34 

  -59    0.54  0.53  0.51  0.50  0.48  0.47  0.46  0.44  0.43  0.42  0.40  0.39  0.38  0.37  0.36  0.34  0.33  0.32  0.31  0.30 

  

  -60    0.49  0.47  0.46  0.45  0.43  0.42  0.41  0.39  0.38  0.37  0.36  0.35  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.25 

  -61    0.44  0.43  0.41  0.40  0.39  0.37  0.36  0.35  0.34  0.33  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22 

  -62    0.40  0.38  0.37  0.36  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.19 

  -63    0.36  0.35  0.33  0.32  0.31  0.30  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.17  0.17  0.16 

  -64    0.32  0.31  0.30  0.29  0.28  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.17  0.16  0.16  0.15  0.14  0.13 

  -65    0.29  0.28  0.27  0.26  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.17  0.16  0.16  0.15  0.14  0.13  0.13  0.12  0.11 

  -66    0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.17  0.16  0.15  0.14  0.14  0.13  0.12  0.11  0.11  0.10  0.10 

  -67    0.23  0.22  0.21  0.20  0.19  0.18  0.18  0.17  0.16  0.15  0.14  0.14  0.13  0.12  0.11  0.11  0.10  0.10  0.09  0.08 

  -68    0.20  0.20  0.19  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.12  0.12  0.11  0.10  0.10  0.09  0.08  0.08  0.07 

  -69    0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.09  0.09  0.08  0.08  0.07  0.06 

  

  -70    0.16  0.15  0.15  0.14  0.14  0.13  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.07  0.07  0.06  0.06 

  -71    0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.05 

  -72    0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.04 

  -73    0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.04  0.04 

  -74    0.11  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.03 

  -75    0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03 

  -76    0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02 

  -77    0.08  0.08  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02 

  -78    0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.01  0.01 

  -79    0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01 

  

  -80    0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01 

  -81    0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01 

  -82    0.07  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02 

  -83    0.07  0.07  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03 

  -84    0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03 

  -85    0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04 

  -86    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05 

  -87    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06 

  -88    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 

  -89    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00 

   85    0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01 

   84    0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02 

   83    0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03 

   82    0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05 

   81    0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

   80    0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 

  

   79    0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12 

   78    0.14  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15 

   77    0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18 

   76    0.19  0.20  0.20  0.20  0.20  0.20  0.21  0.21  0.21  0.21  0.21  0.21  0.22  0.22  0.22  0.22  0.22  0.21  0.21  0.21 

   75    0.23  0.23  0.23  0.24  0.24  0.24  0.24  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25 

   74    0.27  0.27  0.28  0.28  0.28  0.28  0.28  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29 

   73    0.32  0.32  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.34 

   72    0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.40  0.40  0.40 

   71    0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.45  0.45  0.45  0.45  0.45  0.46  0.46  0.46 

   70    0.51  0.51  0.51  0.51  0.51  0.51  0.51  0.51  0.51  0.51  0.51  0.51  0.51  0.51  0.52  0.52  0.52  0.53  0.53  0.53 

  

   69    0.58  0.58  0.58  0.58  0.58  0.58  0.58  0.58  0.58  0.58  0.59  0.59  0.59  0.59  0.59  0.60  0.60  0.60  0.61  0.61 

   68    0.66  0.66  0.66  0.66  0.66  0.66  0.67  0.67  0.67  0.67  0.67  0.67  0.68  0.68  0.68  0.68  0.69  0.69  0.69  0.70 

   67    0.75  0.75  0.75  0.75  0.75  0.76  0.76  0.76  0.76  0.76  0.77  0.77  0.77  0.77  0.78  0.78  0.78  0.78  0.79  0.79 

   66    0.84  0.85  0.85  0.85  0.85  0.86  0.86  0.86  0.86  0.87  0.87  0.87  0.87  0.88  0.88  0.88  0.88  0.89  0.89  0.89 

   65    0.95  0.95  0.96  0.96  0.96  0.97  0.97  0.97  0.97  0.98  0.98  0.98  0.99  0.99  0.99  0.99  1.00  1.00  1.00  1.01 

   64    1.07  1.08  1.08  1.08  1.08  1.09  1.09  1.09  1.09  1.10  1.10  1.10  1.11  1.11  1.11  1.12  1.12  1.12  1.13  1.13 

   63    1.21  1.21  1.21  1.21  1.22  1.22  1.22  1.22  1.22  1.23  1.23  1.23  1.24  1.24  1.24  1.25  1.25  1.26  1.26  1.27 

   62    1.36  1.36  1.36  1.36  1.36  1.36  1.36  1.37  1.37  1.37  1.37  1.37  1.38  1.38  1.39  1.39  1.39  1.40  1.41  1.41 

   61    1.52  1.52  1.52  1.52  1.52  1.52  1.52  1.52  1.52  1.53  1.53  1.53  1.53  1.54  1.54  1.55  1.55  1.56  1.56  1.57 

   60    1.69  1.69  1.69  1.69  1.69  1.69  1.69  1.69  1.70  1.70  1.70  1.70  1.71  1.71  1.72  1.72  1.73  1.73  1.74  1.75 

  

   59    1.87  1.87  1.87  1.87  1.88  1.88  1.88  1.88  1.88  1.89  1.89  1.89  1.90  1.90  1.91  1.91  1.92  1.93  1.93  1.94 

   58    2.07  2.07  2.07  2.07  2.08  2.08  2.08  2.09  2.09  2.09  2.10  2.10  2.11  2.11  2.12  2.12  2.13  2.14  2.14  2.15 

   57    2.28  2.28  2.29  2.29  2.30  2.30  2.31  2.31  2.32  2.32  2.33  2.33  2.34  2.34  2.35  2.35  2.36  2.37  2.37  2.38 

   56    2.51  2.51  2.52  2.53  2.53  2.54  2.55  2.55  2.56  2.57  2.57  2.58  2.58  2.59  2.60  2.60  2.61  2.61  2.62  2.62 

   55    2.76  2.77  2.78  2.79  2.79  2.80  2.81  2.82  2.83  2.83  2.84  2.85  2.85  2.86  2.86  2.87  2.87  2.88  2.88  2.89 

   54    3.04  3.05  3.06  3.07  3.08  3.09  3.10  3.10  3.11  3.12  3.13  3.13  3.14  3.14  3.15  3.15  3.16  3.16  3.17  3.17 

   53    3.34  3.35  3.36  3.37  3.38  3.39  3.39  3.40  3.41  3.42  3.43  3.43  3.44  3.44  3.45  3.45  3.46  3.46  3.47  3.47 

   52    3.65  3.66  3.66  3.67  3.68  3.69  3.70  3.71  3.72  3.73  3.73  3.74  3.75  3.75  3.76  3.76  3.77  3.77  3.77  3.78 

   51    3.95  3.96  3.97  3.98  3.99  4.00  4.01  4.02  4.02  4.03  4.04  4.05  4.05  4.06  4.06  4.07  4.08  4.08  4.09  4.09 

   50    4.25  4.26  4.27  4.28  4.29  4.30  4.31  4.32  4.32  4.33  4.34  4.35  4.35  4.36  4.37  4.37  4.38  4.39  4.39  4.40 

  

   49    4.53  4.54  4.55  4.56  4.57  4.58  4.59  4.60  4.61  4.62  4.63  4.64  4.65  4.66  4.66  4.67  4.68  4.69  4.70  4.71 

   48    4.82  4.83  4.84  4.85  4.86  4.87  4.89  4.90  4.91  4.92  4.93  4.94  4.95  4.96  4.97  4.98  4.99  5.00  5.01  5.02 

   47    5.13  5.14  5.15  5.16  5.18  5.19  5.20  5.22  5.23  5.24  5.26  5.27  5.28  5.30  5.31  5.32  5.33  5.35  5.36  5.37 

   46    5.48  5.49  5.51  5.52  5.54  5.55  5.57  5.58  5.60  5.62  5.63  5.65  5.67  5.68  5.70  5.71  5.72  5.74  5.75  5.76 

   45    5.89  5.91  5.93  5.95  5.97  5.99  6.00  6.02  6.04  6.06  6.08  6.10  6.11  6.13  6.15  6.16  6.18  6.19  6.21  6.22 

   44    6.38  6.40  6.43  6.45  6.48  6.50  6.52  6.55  6.57  6.59  6.61  6.63  6.64  6.66  6.68  6.69  6.71  6.73  6.74  6.76 

   43    6.93  6.96  6.99  7.02  7.05  7.08  7.10  7.13  7.15  7.18  7.20  7.21  7.23  7.25  7.27  7.29  7.30  7.32  7.33  7.35 

   42    7.52  7.56  7.59  7.62  7.65  7.68  7.71  7.74  7.76  7.79  7.81  7.83  7.85  7.87  7.89  7.90  7.92  7.93  7.95  7.96 

   41    8.12  8.16  8.19  8.22  8.25  8.29  8.32  8.34  8.37  8.40  8.42  8.44  8.46  8.48  8.50  8.51  8.53  8.54  8.56  8.57 

   40    8.71  8.74  8.77  8.80  8.83  8.86  8.89  8.92  8.94  8.97  8.99  9.01  9.03  9.05  9.07  9.08  9.10  9.11  9.13  9.14 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   39    9.25  9.28  9.31  9.34  9.36  9.39  9.41  9.44  9.46  9.48  9.50  9.52  9.54  9.56  9.58  9.59  9.61  9.62  9.64  9.65 

   38    9.78  9.80  9.82  9.84  9.86  9.88  9.90  9.92  9.93  9.95  9.97  9.99 10.00 10.02 10.04 10.05 10.07 10.09 10.10 10.12 

   37   10.29 10.30 10.32 10.33 10.34 10.36 10.37 10.38 10.40 10.41 10.42 10.44 10.45 10.47 10.48 10.50 10.51 10.53 10.55 10.56 

   36   10.80 10.81 10.82 10.83 10.83 10.84 10.85 10.86 10.87 10.88 10.89 10.90 10.91 10.92 10.94 10.95 10.97 10.99 11.00 11.02 

   35   11.32 11.33 11.34 11.34 11.35 11.36 11.36 11.37 11.37 11.38 11.39 11.40 11.41 11.42 11.44 11.45 11.47 11.48 11.50 11.52 

   34   11.88 11.89 11.89 11.90 11.91 11.91 11.92 11.92 11.93 11.94 11.95 11.96 11.97 11.98 11.99 12.01 12.02 12.04 12.05 12.07 

   33   12.45 12.46 12.47 12.48 12.49 12.49 12.50 12.51 12.52 12.53 12.54 12.55 12.56 12.57 12.59 12.60 12.61 12.63 12.64 12.66 

   32   13.00 13.02 13.03 13.05 13.06 13.07 13.08 13.10 13.11 13.12 13.13 13.14 13.16 13.17 13.18 13.20 13.21 13.22 13.23 13.25 

   31   13.52 13.55 13.57 13.59 13.60 13.62 13.64 13.65 13.66 13.68 13.69 13.71 13.72 13.73 13.74 13.76 13.77 13.78 13.79 13.80 

   30   13.99 14.01 14.04 14.06 14.09 14.11 14.13 14.14 14.16 14.18 14.19 14.20 14.22 14.23 14.24 14.25 14.26 14.27 14.28 14.29 

  

   29   14.38 14.41 14.44 14.46 14.49 14.51 14.53 14.55 14.57 14.59 14.60 14.62 14.63 14.64 14.65 14.66 14.67 14.67 14.68 14.68 

   28   14.72 14.75 14.77 14.80 14.83 14.85 14.87 14.89 14.91 14.93 14.94 14.95 14.96 14.97 14.98 14.99 15.00 15.00 15.00 15.01 

   27   15.01 15.03 15.06 15.09 15.11 15.13 15.15 15.17 15.19 15.21 15.22 15.23 15.24 15.25 15.26 15.27 15.27 15.27 15.28 15.28 

   26   15.26 15.29 15.32 15.34 15.36 15.38 15.40 15.42 15.44 15.45 15.46 15.47 15.48 15.49 15.50 15.50 15.51 15.51 15.51 15.51 

   25   15.51 15.53 15.55 15.58 15.60 15.62 15.63 15.65 15.66 15.68 15.69 15.70 15.71 15.72 15.72 15.73 15.73 15.73 15.73 15.73 

   24   15.74 15.76 15.79 15.81 15.83 15.84 15.86 15.88 15.89 15.90 15.91 15.92 15.93 15.94 15.94 15.95 15.95 15.95 15.95 15.94 

   23   15.97 15.99 16.01 16.03 16.05 16.07 16.08 16.10 16.11 16.12 16.13 16.14 16.15 16.16 16.16 16.16 16.16 16.16 16.16 16.16 

   22   16.18 16.20 16.23 16.25 16.26 16.28 16.30 16.31 16.33 16.34 16.35 16.36 16.36 16.37 16.37 16.37 16.37 16.37 16.37 16.37 

   21   16.38 16.40 16.43 16.45 16.47 16.48 16.50 16.51 16.53 16.54 16.55 16.55 16.56 16.57 16.57 16.57 16.57 16.57 16.57 16.56 

   20   16.56 16.59 16.61 16.63 16.65 16.67 16.68 16.70 16.71 16.72 16.73 16.74 16.74 16.75 16.75 16.75 16.75 16.75 16.74 16.74 

  

   19   16.73 16.75 16.77 16.79 16.81 16.83 16.85 16.86 16.87 16.88 16.89 16.90 16.90 16.91 16.91 16.91 16.91 16.91 16.90 16.90 

   18   16.87 16.90 16.92 16.94 16.96 16.97 16.99 17.00 17.01 17.02 17.03 17.04 17.05 17.05 17.05 17.05 17.05 17.04 17.04 17.03 

   17   17.00 17.02 17.04 17.06 17.08 17.10 17.11 17.13 17.14 17.15 17.16 17.16 17.17 17.17 17.17 17.17 17.17 17.16 17.16 17.15 

   16   17.11 17.13 17.15 17.17 17.19 17.20 17.22 17.23 17.24 17.25 17.26 17.27 17.27 17.27 17.27 17.27 17.27 17.27 17.26 17.26 

   15   17.20 17.22 17.24 17.26 17.28 17.30 17.31 17.32 17.33 17.34 17.35 17.36 17.36 17.36 17.36 17.36 17.36 17.35 17.35 17.34 

   14   17.28 17.30 17.32 17.34 17.35 17.37 17.38 17.40 17.41 17.42 17.42 17.43 17.43 17.44 17.44 17.44 17.43 17.43 17.42 17.42 

   13   17.34 17.36 17.38 17.40 17.41 17.43 17.44 17.46 17.47 17.48 17.48 17.49 17.49 17.49 17.50 17.49 17.49 17.49 17.48 17.47 

   12   17.38 17.40 17.42 17.44 17.46 17.47 17.49 17.50 17.51 17.52 17.53 17.53 17.54 17.54 17.54 17.54 17.54 17.53 17.53 17.52 

   11   17.41 17.43 17.45 17.47 17.49 17.50 17.52 17.53 17.54 17.55 17.56 17.56 17.57 17.57 17.57 17.57 17.57 17.56 17.56 17.55 

   10   17.42 17.44 17.46 17.48 17.50 17.51 17.53 17.54 17.55 17.56 17.57 17.58 17.58 17.58 17.58 17.58 17.58 17.58 17.57 17.57 

  

    9   17.42 17.44 17.46 17.48 17.50 17.51 17.53 17.54 17.55 17.56 17.57 17.58 17.58 17.58 17.58 17.58 17.58 17.58 17.58 17.57 

    8   17.40 17.42 17.44 17.46 17.48 17.49 17.51 17.52 17.53 17.54 17.55 17.56 17.56 17.57 17.57 17.57 17.57 17.57 17.56 17.56 

    7   17.36 17.38 17.40 17.42 17.44 17.46 17.47 17.49 17.50 17.51 17.52 17.53 17.53 17.54 17.54 17.54 17.54 17.54 17.53 17.53 

    6   17.31 17.33 17.35 17.37 17.39 17.41 17.42 17.44 17.45 17.46 17.47 17.48 17.49 17.49 17.50 17.50 17.50 17.50 17.49 17.49 

    5   17.24 17.27 17.29 17.31 17.33 17.34 17.36 17.38 17.39 17.40 17.41 17.42 17.43 17.43 17.43 17.44 17.44 17.44 17.43 17.43 

    4   17.16 17.19 17.21 17.23 17.25 17.27 17.28 17.30 17.31 17.32 17.33 17.34 17.35 17.35 17.36 17.36 17.36 17.36 17.36 17.36 

    3   17.07 17.09 17.11 17.13 17.15 17.17 17.19 17.20 17.22 17.23 17.24 17.25 17.26 17.26 17.27 17.27 17.27 17.27 17.27 17.27 

    2   16.96 16.98 17.00 17.02 17.04 17.06 17.08 17.09 17.11 17.12 17.13 17.14 17.15 17.16 17.16 17.17 17.17 17.17 17.17 17.17 

    1   16.83 16.86 16.88 16.90 16.92 16.94 16.95 16.97 16.98 17.00 17.01 17.02 17.03 17.03 17.04 17.05 17.05 17.05 17.05 17.05 

    0   16.69 16.72 16.74 16.76 16.78 16.80 16.81 16.83 16.84 16.86 16.87 16.88 16.89 16.90 16.91 16.91 16.92 16.92 16.92 16.92 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   -1   16.54 16.56 16.58 16.61 16.63 16.64 16.66 16.68 16.69 16.71 16.72 16.73 16.74 16.75 16.76 16.76 16.77 16.77 16.78 16.78 

   -2   16.37 16.39 16.42 16.44 16.46 16.48 16.49 16.51 16.53 16.54 16.55 16.57 16.58 16.59 16.59 16.60 16.61 16.61 16.62 16.62 

   -3   16.18 16.21 16.23 16.25 16.27 16.29 16.31 16.33 16.34 16.36 16.37 16.39 16.40 16.41 16.42 16.43 16.43 16.44 16.44 16.45 

   -4   15.99 16.01 16.03 16.05 16.08 16.10 16.11 16.13 16.15 16.16 16.18 16.19 16.21 16.22 16.23 16.24 16.24 16.25 16.25 16.26 

   -5   15.77 15.80 15.82 15.84 15.86 15.88 15.90 15.92 15.94 15.95 15.97 15.98 16.00 16.01 16.02 16.03 16.04 16.05 16.05 16.06 

   -6   15.55 15.57 15.60 15.62 15.64 15.66 15.68 15.70 15.71 15.73 15.75 15.76 15.77 15.79 15.80 15.81 15.82 15.83 15.84 15.84 

   -7   15.31 15.33 15.36 15.38 15.40 15.42 15.44 15.46 15.47 15.49 15.51 15.52 15.54 15.55 15.56 15.57 15.58 15.59 15.60 15.61 

   -8   15.06 15.08 15.10 15.12 15.14 15.16 15.18 15.20 15.22 15.24 15.25 15.27 15.28 15.30 15.31 15.32 15.34 15.35 15.36 15.37 

   -9   14.79 14.82 14.84 14.86 14.88 14.90 14.92 14.94 14.95 14.97 14.99 15.00 15.02 15.03 15.05 15.06 15.07 15.08 15.10 15.11 

  

  -10   14.52 14.54 14.56 14.58 14.60 14.62 14.64 14.66 14.68 14.69 14.71 14.73 14.74 14.76 14.77 14.79 14.80 14.81 14.82 14.83 

  -11   14.24 14.26 14.28 14.30 14.32 14.34 14.35 14.37 14.39 14.40 14.42 14.44 14.45 14.47 14.48 14.50 14.51 14.52 14.54 14.55 

  -12   13.94 13.96 13.98 14.00 14.02 14.03 14.05 14.07 14.08 14.10 14.12 14.13 14.15 14.16 14.18 14.19 14.21 14.22 14.23 14.25 

  -13   13.62 13.64 13.66 13.68 13.70 13.71 13.73 13.74 13.76 13.77 13.79 13.81 13.82 13.84 13.85 13.87 13.88 13.90 13.91 13.92 

  -14   13.28 13.30 13.32 13.33 13.35 13.36 13.38 13.39 13.41 13.42 13.44 13.46 13.47 13.49 13.50 13.52 13.53 13.55 13.56 13.57 

  -15   12.90 12.92 12.94 12.96 12.97 12.99 13.00 13.02 13.03 13.05 13.06 13.08 13.09 13.11 13.12 13.14 13.15 13.17 13.18 13.19 

  -16   12.49 12.51 12.53 12.54 12.56 12.57 12.59 12.60 12.62 12.63 12.65 12.66 12.68 12.69 12.71 12.72 12.74 12.75 12.76 12.78 

  -17   12.04 12.06 12.07 12.09 12.11 12.12 12.14 12.15 12.17 12.18 12.19 12.21 12.22 12.23 12.25 12.26 12.28 12.29 12.30 12.32 

  -18   11.55 11.57 11.58 11.60 11.61 11.63 11.64 11.66 11.67 11.68 11.70 11.71 11.72 11.73 11.74 11.76 11.77 11.78 11.80 11.81 

  -19   11.03 11.04 11.06 11.07 11.08 11.09 11.11 11.12 11.13 11.14 11.15 11.16 11.17 11.18 11.19 11.20 11.22 11.23 11.24 11.25 

  

  -20   10.48 10.49 10.49 10.50 10.51 10.51 10.52 10.53 10.53 10.54 10.55 10.56 10.57 10.58 10.59 10.60 10.61 10.62 10.63 10.64 

  -21    9.91  9.90  9.90  9.90  9.89  9.89  9.89  9.89  9.89  9.89  9.90  9.90  9.91  9.92  9.92  9.93  9.94  9.94  9.95  9.96 

  -22    9.31  9.29  9.28  9.27  9.26  9.25  9.24  9.23  9.22  9.22  9.21  9.21  9.22  9.22  9.22  9.22  9.23  9.23  9.24  9.25 

  -23    8.70  8.68  8.66  8.64  8.62  8.60  8.58  8.57  8.55  8.54  8.53  8.52  8.52  8.52  8.51  8.51  8.52  8.52  8.52  8.53 

  -24    8.11  8.08  8.05  8.03  8.00  7.97  7.95  7.93  7.91  7.89  7.88  7.86  7.85  7.85  7.84  7.84  7.84  7.84  7.84  7.84 

  -25    7.55  7.52  7.48  7.45  7.42  7.39  7.37  7.34  7.32  7.30  7.28  7.26  7.25  7.24  7.23  7.23  7.22  7.22  7.22  7.22 

  -26    7.03  7.00  6.97  6.94  6.91  6.88  6.85  6.82  6.80  6.78  6.76  6.75  6.73  6.72  6.72  6.71  6.70  6.70  6.70  6.70 

  -27    6.56  6.53  6.50  6.47  6.44  6.42  6.39  6.37  6.35  6.33  6.31  6.30  6.29  6.28  6.27  6.27  6.26  6.26  6.25  6.25 

  -28    6.12  6.09  6.07  6.05  6.02  6.00  5.98  5.96  5.94  5.93  5.91  5.90  5.89  5.89  5.88  5.87  5.87  5.87  5.86  5.86 

  -29    5.71  5.69  5.67  5.65  5.63  5.61  5.60  5.58  5.57  5.56  5.55  5.54  5.53  5.52  5.52  5.52  5.51  5.51  5.51  5.50 

  

  -30    5.32  5.31  5.29  5.28  5.26  5.25  5.23  5.22  5.21  5.20  5.19  5.18  5.18  5.17  5.17  5.16  5.16  5.16  5.16  5.16 

  -31    4.96  4.95  4.93  4.92  4.90  4.89  4.88  4.86  4.85  4.84  4.83  4.82  4.82  4.81  4.81  4.80  4.80  4.80  4.80  4.80 

  -32    4.62  4.60  4.59  4.57  4.56  4.54  4.53  4.51  4.50  4.49  4.47  4.46  4.46  4.45  4.45  4.44  4.44  4.44  4.44  4.44 

  -33    4.30  4.28  4.26  4.24  4.22  4.20  4.18  4.17  4.15  4.14  4.12  4.11  4.10  4.10  4.09  4.09  4.09  4.08  4.08  4.08 

  -34    4.00  3.98  3.95  3.93  3.90  3.88  3.86  3.84  3.82  3.80  3.79  3.77  3.76  3.76  3.75  3.75  3.74  3.74  3.74  3.74 

  -35    3.71  3.69  3.66  3.63  3.60  3.58  3.55  3.53  3.51  3.49  3.47  3.46  3.44  3.44  3.43  3.42  3.42  3.42  3.42  3.42 

  -36    3.44  3.41  3.38  3.35  3.32  3.29  3.26  3.24  3.22  3.20  3.18  3.16  3.15  3.14  3.13  3.13  3.12  3.12  3.11  3.11 

  -37    3.18  3.15  3.12  3.09  3.06  3.03  3.00  2.97  2.95  2.93  2.91  2.89  2.88  2.87  2.86  2.85  2.84  2.84  2.83  2.83 

  -38    2.93  2.90  2.87  2.84  2.81  2.78  2.75  2.73  2.70  2.68  2.66  2.65  2.63  2.62  2.60  2.59  2.58  2.58  2.57  2.56 

  -39    2.69  2.66  2.63  2.60  2.58  2.55  2.52  2.50  2.47  2.45  2.43  2.41  2.39  2.38  2.37  2.35  2.34  2.33  2.32  2.31 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

  -40    2.46  2.43  2.40  2.38  2.35  2.32  2.30  2.28  2.25  2.23  2.21  2.19  2.17  2.16  2.14  2.13  2.11  2.10  2.09  2.08 

  -41    2.23  2.20  2.18  2.15  2.13  2.11  2.08  2.06  2.04  2.02  2.00  1.98  1.96  1.95  1.93  1.92  1.90  1.89  1.88  1.87 

  -42    2.00  1.98  1.96  1.94  1.92  1.90  1.88  1.86  1.84  1.82  1.80  1.78  1.77  1.75  1.73  1.72  1.71  1.69  1.68  1.67 

  -43    1.80  1.78  1.75  1.73  1.72  1.70  1.68  1.66  1.64  1.63  1.61  1.60  1.58  1.57  1.55  1.54  1.53  1.51  1.50  1.49 

  -44    1.60  1.58  1.57  1.55  1.53  1.51  1.50  1.48  1.47  1.45  1.44  1.42  1.41  1.40  1.38  1.37  1.36  1.35  1.34  1.32 

  -45    1.43  1.41  1.40  1.38  1.36  1.35  1.33  1.32  1.31  1.29  1.28  1.27  1.25  1.24  1.23  1.22  1.20  1.19  1.18  1.17 

  -46    1.28  1.27  1.25  1.23  1.22  1.21  1.19  1.18  1.17  1.15  1.14  1.13  1.11  1.10  1.09  1.08  1.07  1.05  1.04  1.03 

  -47    1.15  1.14  1.12  1.11  1.09  1.08  1.07  1.05  1.04  1.03  1.01  1.00  0.99  0.98  0.96  0.95  0.94  0.93  0.92  0.91 

  -48    1.04  1.03  1.01  1.00  0.98  0.97  0.95  0.94  0.93  0.92  0.90  0.89  0.88  0.87  0.85  0.84  0.83  0.82  0.81  0.80 

  -49    0.94  0.93  0.91  0.89  0.88  0.87  0.85  0.84  0.83  0.81  0.80  0.79  0.78  0.77  0.75  0.74  0.73  0.72  0.71  0.70 

  

  -50    0.85  0.83  0.82  0.80  0.79  0.77  0.76  0.75  0.74  0.72  0.71  0.70  0.69  0.67  0.66  0.65  0.64  0.63  0.62  0.61 

  -51    0.76  0.75  0.73  0.72  0.70  0.69  0.68  0.66  0.65  0.64  0.62  0.61  0.60  0.59  0.58  0.57  0.56  0.55  0.54  0.53 

  -52    0.68  0.67  0.65  0.64  0.62  0.61  0.60  0.58  0.57  0.56  0.55  0.53  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.45 

  -53    0.61  0.60  0.58  0.57  0.55  0.54  0.52  0.51  0.50  0.49  0.47  0.46  0.45  0.44  0.43  0.42  0.41  0.40  0.39  0.38 

  -54    0.55  0.53  0.51  0.50  0.49  0.47  0.46  0.44  0.43  0.42  0.41  0.40  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.32 

  -55    0.48  0.47  0.45  0.44  0.42  0.41  0.40  0.39  0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.29  0.28  0.27 

  -56    0.42  0.41  0.40  0.38  0.37  0.36  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.25  0.24  0.23  0.23 

  -57    0.37  0.36  0.35  0.33  0.32  0.31  0.30  0.28  0.27  0.26  0.25  0.24  0.23  0.23  0.22  0.21  0.21  0.20  0.20  0.19 

  -58    0.33  0.31  0.30  0.29  0.28  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.20  0.19  0.18  0.18  0.17  0.17  0.16  0.16 

  -59    0.28  0.27  0.26  0.25  0.24  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.16  0.16  0.15  0.15  0.14  0.14  0.14  0.13 

  

  -60    0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.17  0.17  0.16  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.11 

  -61    0.21  0.20  0.19  0.18  0.17  0.16  0.16  0.15  0.14  0.13  0.13  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.08 

  -62    0.18  0.17  0.16  0.15  0.15  0.14  0.13  0.13  0.12  0.11  0.11  0.10  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.06 

  -63    0.15  0.14  0.14  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.05 

  -64    0.13  0.12  0.12  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.03 

  -65    0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.02  0.02 

  -66    0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.01  0.01 

  -67    0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.00 

  -68    0.07  0.06  0.06  0.05  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00 

  -69    0.06  0.05  0.05  0.04  0.03  0.03  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -70    0.05  0.04  0.04  0.03  0.03  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.04  0.04  0.03  0.03  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.04  0.03  0.03  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.03  0.03  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -80    0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -85    0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01 

  -86    0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02 

  -87    0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

  -88    0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -89    0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02 

   84    0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03 

   83    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05 

   82    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07 

   81    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09 

   80    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11 

  

   79    0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13 

   78    0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.16 

   77    0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.19  0.19 

   76    0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.22  0.22  0.22  0.22  0.22  0.22  0.22 

   75    0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.26  0.26  0.26  0.26  0.26  0.26 

   74    0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.31  0.31  0.31 

   73    0.34  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.36  0.36  0.36  0.36  0.36  0.36  0.36  0.36  0.36 

   72    0.40  0.40  0.40  0.41  0.41  0.41  0.41  0.41  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.43  0.43  0.43 

   71    0.46  0.47  0.47  0.47  0.47  0.48  0.48  0.48  0.48  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.50  0.50  0.50  0.50 

   70    0.53  0.54  0.54  0.54  0.55  0.55  0.55  0.56  0.56  0.56  0.56  0.56  0.57  0.57  0.57  0.57  0.57  0.58  0.58  0.58 

  

   69    0.61  0.62  0.62  0.62  0.63  0.63  0.63  0.63  0.64  0.64  0.64  0.65  0.65  0.65  0.65  0.66  0.66  0.66  0.66  0.67 

   68    0.70  0.70  0.71  0.71  0.71  0.72  0.72  0.72  0.72  0.73  0.73  0.73  0.74  0.74  0.74  0.75  0.75  0.75  0.76  0.76 

   67    0.79  0.80  0.80  0.80  0.81  0.81  0.81  0.82  0.82  0.82  0.83  0.83  0.83  0.84  0.84  0.85  0.85  0.86  0.86  0.87 

   66    0.90  0.90  0.90  0.91  0.91  0.91  0.92  0.92  0.93  0.93  0.93  0.94  0.94  0.95  0.95  0.96  0.96  0.97  0.98  0.98 

   65    1.01  1.01  1.02  1.02  1.03  1.03  1.03  1.04  1.04  1.05  1.05  1.06  1.06  1.07  1.08  1.08  1.09  1.10  1.10  1.11 

   64    1.14  1.14  1.14  1.15  1.15  1.16  1.16  1.17  1.17  1.18  1.19  1.19  1.20  1.21  1.22  1.22  1.23  1.24  1.25  1.26 

   63    1.27  1.28  1.28  1.29  1.29  1.30  1.31  1.31  1.32  1.33  1.34  1.34  1.35  1.36  1.37  1.38  1.39  1.39  1.40  1.41 

   62    1.42  1.42  1.43  1.44  1.45  1.45  1.46  1.47  1.48  1.49  1.50  1.51  1.52  1.53  1.53  1.54  1.55  1.56  1.57  1.58 

   61    1.58  1.59  1.59  1.60  1.61  1.62  1.63  1.64  1.65  1.66  1.67  1.68  1.69  1.70  1.71  1.72  1.73  1.74  1.75  1.76 

   60    1.75  1.76  1.77  1.78  1.79  1.80  1.81  1.82  1.83  1.84  1.85  1.87  1.88  1.89  1.90  1.91  1.92  1.93  1.94  1.95 

  

   59    1.95  1.96  1.96  1.97  1.98  1.99  2.00  2.01  2.03  2.04  2.05  2.06  2.07  2.08  2.10  2.11  2.12  2.13  2.14  2.15 

   58    2.16  2.17  2.17  2.18  2.19  2.20  2.21  2.22  2.23  2.24  2.26  2.27  2.28  2.29  2.30  2.32  2.33  2.34  2.35  2.36 

   57    2.39  2.39  2.40  2.41  2.42  2.43  2.43  2.44  2.46  2.47  2.48  2.49  2.50  2.51  2.53  2.54  2.55  2.57  2.58  2.59 

   56    2.63  2.64  2.64  2.65  2.66  2.67  2.68  2.69  2.70  2.71  2.72  2.73  2.74  2.76  2.77  2.78  2.80  2.81  2.82  2.84 

   55    2.89  2.90  2.91  2.91  2.92  2.93  2.94  2.95  2.96  2.97  2.98  2.99  3.01  3.02  3.03  3.05  3.06  3.08  3.09  3.11 

   54    3.18  3.18  3.19  3.20  3.20  3.21  3.22  3.23  3.24  3.25  3.27  3.28  3.29  3.31  3.32  3.33  3.35  3.36  3.38  3.40 

   53    3.48  3.48  3.49  3.49  3.50  3.51  3.52  3.53  3.54  3.55  3.57  3.58  3.59  3.61  3.62  3.64  3.65  3.67  3.69  3.70 

   52    3.78  3.79  3.80  3.80  3.81  3.82  3.83  3.84  3.85  3.86  3.88  3.89  3.90  3.92  3.93  3.95  3.97  3.98  4.00  4.02 

   51    4.10  4.10  4.11  4.12  4.13  4.14  4.15  4.16  4.17  4.18  4.19  4.21  4.22  4.24  4.25  4.27  4.29  4.30  4.32  4.34 

   50    4.41  4.41  4.42  4.43  4.44  4.45  4.46  4.47  4.48  4.50  4.51  4.52  4.54  4.56  4.57  4.59  4.61  4.63  4.65  4.67 

  

   49    4.72  4.72  4.73  4.74  4.75  4.76  4.77  4.79  4.80  4.81  4.83  4.84  4.86  4.87  4.89  4.91  4.93  4.95  4.97  4.99 

   48    5.03  5.04  5.05  5.07  5.08  5.09  5.10  5.11  5.13  5.14  5.16  5.17  5.19  5.20  5.22  5.24  5.26  5.28  5.30  5.32 

   47    5.38  5.39  5.41  5.42  5.43  5.44  5.46  5.47  5.48  5.50  5.52  5.53  5.55  5.56  5.58  5.60  5.62  5.64  5.66  5.68 

   46    5.78  5.79  5.80  5.82  5.83  5.84  5.86  5.87  5.89  5.90  5.92  5.94  5.95  5.97  5.99  6.01  6.03  6.05  6.07  6.09 

   45    6.24  6.25  6.27  6.28  6.30  6.31  6.33  6.34  6.36  6.37  6.39  6.41  6.42  6.44  6.46  6.48  6.50  6.52  6.54  6.57 

   44    6.77  6.79  6.80  6.82  6.83  6.85  6.86  6.88  6.90  6.91  6.93  6.95  6.97  6.98  7.00  7.02  7.05  7.07  7.09  7.11 

   43    7.36  7.38  7.39  7.41  7.42  7.44  7.46  7.47  7.49  7.50  7.52  7.54  7.56  7.58  7.60  7.62  7.64  7.66  7.69  7.71 

   42    7.98  7.99  8.01  8.02  8.04  8.05  8.07  8.08  8.10  8.12  8.14  8.16  8.17  8.19  8.22  8.24  8.26  8.28  8.31  8.34 

   41    8.59  8.60  8.61  8.63  8.64  8.66  8.68  8.69  8.71  8.73  8.75  8.76  8.78  8.81  8.83  8.85  8.88  8.90  8.93  8.95 

   40    9.16  9.17  9.19  9.20  9.21  9.23  9.25  9.26  9.28  9.30  9.32  9.34  9.36  9.38  9.41  9.43  9.46  9.48  9.51  9.54 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   39    9.67  9.68  9.70  9.71  9.73  9.74  9.76  9.78  9.80  9.82  9.84  9.86  9.88  9.91  9.93  9.96  9.99 10.01 10.04 10.07 

   38   10.13 10.15 10.17 10.18 10.20 10.22 10.23 10.25 10.27 10.30 10.32 10.34 10.37 10.39 10.42 10.45 10.47 10.50 10.53 10.56 

   37   10.58 10.60 10.62 10.64 10.65 10.67 10.69 10.71 10.73 10.76 10.78 10.80 10.83 10.86 10.88 10.91 10.94 10.96 10.99 11.02 

   36   11.04 11.06 11.08 11.10 11.12 11.13 11.15 11.18 11.20 11.22 11.24 11.27 11.29 11.32 11.34 11.37 11.39 11.42 11.44 11.47 

   35   11.53 11.55 11.57 11.59 11.61 11.63 11.65 11.67 11.69 11.71 11.73 11.75 11.77 11.79 11.81 11.84 11.86 11.88 11.90 11.93 

   34   12.09 12.10 12.12 12.14 12.15 12.17 12.19 12.21 12.22 12.24 12.26 12.27 12.29 12.30 12.32 12.34 12.35 12.37 12.39 12.41 

   33   12.67 12.69 12.70 12.71 12.73 12.74 12.75 12.77 12.78 12.79 12.80 12.81 12.83 12.84 12.85 12.86 12.87 12.88 12.89 12.90 

   32   13.26 13.27 13.28 13.29 13.30 13.31 13.31 13.32 13.33 13.34 13.34 13.35 13.36 13.36 13.37 13.37 13.38 13.38 13.39 13.39 

   31   13.81 13.82 13.83 13.83 13.84 13.84 13.84 13.85 13.85 13.85 13.85 13.86 13.86 13.86 13.86 13.86 13.85 13.85 13.85 13.84 

   30   14.29 14.30 14.30 14.31 14.31 14.31 14.31 14.31 14.31 14.31 14.30 14.30 14.30 14.29 14.28 14.28 14.27 14.26 14.25 14.24 

  

   29   14.69 14.69 14.69 14.69 14.70 14.70 14.70 14.69 14.69 14.68 14.67 14.67 14.66 14.65 14.63 14.62 14.61 14.60 14.59 14.57 

   28   15.01 15.01 15.01 15.01 15.01 15.01 15.01 15.00 14.99 14.99 14.98 14.96 14.95 14.94 14.93 14.91 14.90 14.88 14.87 14.85 

   27   15.28 15.28 15.28 15.28 15.27 15.27 15.26 15.25 15.25 15.24 15.23 15.21 15.20 15.19 15.17 15.16 15.14 15.12 15.11 15.09 

   26   15.51 15.51 15.51 15.50 15.50 15.49 15.48 15.47 15.46 15.45 15.44 15.43 15.42 15.40 15.39 15.37 15.35 15.34 15.32 15.30 

   25   15.73 15.72 15.72 15.71 15.71 15.70 15.69 15.68 15.67 15.66 15.65 15.63 15.62 15.60 15.59 15.57 15.55 15.53 15.51 15.49 

   24   15.94 15.94 15.93 15.92 15.92 15.91 15.90 15.89 15.88 15.86 15.85 15.83 15.82 15.80 15.78 15.77 15.75 15.73 15.71 15.68 

   23   16.15 16.15 16.14 16.13 16.13 16.12 16.10 16.09 16.08 16.07 16.05 16.03 16.02 16.00 15.98 15.96 15.94 15.92 15.90 15.87 

   22   16.36 16.35 16.35 16.34 16.33 16.32 16.30 16.29 16.28 16.26 16.25 16.23 16.21 16.19 16.17 16.15 16.13 16.11 16.08 16.06 

   21   16.56 16.55 16.54 16.53 16.52 16.51 16.49 16.48 16.46 16.45 16.43 16.41 16.39 16.37 16.35 16.33 16.31 16.28 16.26 16.23 

   20   16.73 16.72 16.72 16.70 16.69 16.68 16.67 16.65 16.63 16.62 16.60 16.58 16.56 16.54 16.51 16.49 16.47 16.44 16.41 16.39 

  

   19   16.89 16.88 16.87 16.86 16.85 16.83 16.82 16.80 16.79 16.77 16.75 16.73 16.71 16.68 16.66 16.63 16.61 16.58 16.56 16.53 

   18   17.03 17.02 17.01 16.99 16.98 16.97 16.95 16.94 16.92 16.90 16.88 16.86 16.84 16.81 16.79 16.76 16.74 16.71 16.68 16.65 

   17   17.14 17.13 17.12 17.11 17.10 17.08 17.07 17.05 17.03 17.01 16.99 16.97 16.95 16.92 16.90 16.87 16.85 16.82 16.79 16.76 

   16   17.25 17.24 17.23 17.21 17.20 17.18 17.17 17.15 17.13 17.11 17.09 17.07 17.05 17.02 17.00 16.97 16.94 16.92 16.89 16.86 

   15   17.33 17.32 17.31 17.30 17.29 17.27 17.25 17.24 17.22 17.20 17.18 17.15 17.13 17.11 17.08 17.05 17.03 17.00 16.97 16.94 

   14   17.41 17.40 17.38 17.37 17.36 17.34 17.33 17.31 17.29 17.27 17.25 17.23 17.20 17.18 17.15 17.13 17.10 17.07 17.04 17.01 

   13   17.47 17.46 17.44 17.43 17.42 17.40 17.39 17.37 17.35 17.33 17.31 17.29 17.26 17.24 17.21 17.19 17.16 17.13 17.10 17.07 

   12   17.51 17.50 17.49 17.48 17.46 17.45 17.43 17.41 17.40 17.38 17.36 17.33 17.31 17.29 17.26 17.23 17.21 17.18 17.15 17.12 

   11   17.54 17.53 17.52 17.51 17.50 17.48 17.47 17.45 17.43 17.41 17.39 17.37 17.34 17.32 17.29 17.27 17.24 17.21 17.19 17.16 

   10   17.56 17.55 17.54 17.53 17.51 17.50 17.48 17.47 17.45 17.43 17.41 17.39 17.36 17.34 17.32 17.29 17.26 17.24 17.21 17.18 

  

    9   17.56 17.55 17.54 17.53 17.52 17.50 17.49 17.47 17.45 17.44 17.42 17.39 17.37 17.35 17.32 17.30 17.27 17.25 17.22 17.19 

    8   17.55 17.54 17.53 17.52 17.51 17.50 17.48 17.46 17.45 17.43 17.41 17.39 17.37 17.34 17.32 17.29 17.27 17.24 17.21 17.19 

    7   17.52 17.52 17.51 17.50 17.48 17.47 17.46 17.44 17.42 17.41 17.39 17.37 17.35 17.32 17.30 17.27 17.25 17.22 17.20 17.17 

    6   17.48 17.47 17.47 17.46 17.45 17.43 17.42 17.40 17.39 17.37 17.35 17.33 17.31 17.29 17.27 17.24 17.22 17.19 17.17 17.14 

    5   17.43 17.42 17.41 17.40 17.39 17.38 17.37 17.35 17.34 17.32 17.30 17.28 17.26 17.24 17.22 17.20 17.17 17.15 17.12 17.10 

    4   17.35 17.35 17.34 17.33 17.32 17.31 17.30 17.29 17.27 17.26 17.24 17.22 17.20 17.18 17.16 17.14 17.12 17.09 17.07 17.04 

    3   17.27 17.26 17.26 17.25 17.24 17.23 17.22 17.21 17.19 17.18 17.16 17.14 17.13 17.11 17.09 17.07 17.04 17.02 17.00 16.97 

    2   17.17 17.16 17.16 17.15 17.14 17.13 17.12 17.11 17.10 17.09 17.07 17.05 17.04 17.02 17.00 16.98 16.96 16.94 16.92 16.89 

    1   17.05 17.05 17.04 17.04 17.03 17.02 17.02 17.01 16.99 16.98 16.97 16.95 16.93 16.92 16.90 16.88 16.86 16.84 16.82 16.80 

    0   16.92 16.92 16.92 16.91 16.91 16.90 16.89 16.88 16.87 16.86 16.85 16.83 16.82 16.80 16.79 16.77 16.75 16.73 16.71 16.69 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   -1   16.78 16.78 16.78 16.77 16.77 16.76 16.75 16.75 16.74 16.73 16.71 16.70 16.69 16.67 16.66 16.64 16.63 16.61 16.59 16.57 

   -2   16.62 16.62 16.62 16.62 16.61 16.61 16.60 16.60 16.59 16.58 16.57 16.56 16.55 16.53 16.52 16.50 16.49 16.47 16.45 16.44 

   -3   16.45 16.45 16.45 16.45 16.45 16.44 16.44 16.43 16.43 16.42 16.41 16.40 16.39 16.38 16.36 16.35 16.34 16.32 16.30 16.29 

   -4   16.26 16.26 16.27 16.27 16.27 16.26 16.26 16.26 16.25 16.25 16.24 16.23 16.22 16.21 16.20 16.18 16.17 16.16 16.14 16.13 

   -5   16.06 16.07 16.07 16.07 16.07 16.07 16.07 16.07 16.06 16.06 16.05 16.04 16.04 16.03 16.02 16.01 15.99 15.98 15.97 15.95 

   -6   15.85 15.85 15.86 15.86 15.86 15.86 15.86 15.86 15.86 15.85 15.85 15.84 15.84 15.83 15.82 15.81 15.80 15.79 15.78 15.77 

   -7   15.62 15.63 15.63 15.63 15.64 15.64 15.64 15.64 15.64 15.64 15.63 15.63 15.62 15.62 15.61 15.61 15.60 15.59 15.58 15.57 

   -8   15.37 15.38 15.39 15.39 15.40 15.40 15.40 15.40 15.40 15.40 15.40 15.40 15.40 15.39 15.39 15.38 15.37 15.37 15.36 15.35 

   -9   15.12 15.12 15.13 15.14 15.14 15.15 15.15 15.15 15.15 15.16 15.15 15.15 15.15 15.15 15.14 15.14 15.13 15.13 15.12 15.11 

  

  -10   14.84 14.85 14.86 14.87 14.87 14.88 14.88 14.89 14.89 14.89 14.89 14.89 14.89 14.88 14.88 14.87 14.87 14.86 14.86 14.85 

  -11   14.56 14.57 14.58 14.59 14.59 14.60 14.60 14.60 14.60 14.61 14.60 14.60 14.60 14.60 14.59 14.59 14.58 14.58 14.57 14.56 

  -12   14.26 14.27 14.28 14.28 14.29 14.30 14.30 14.30 14.30 14.30 14.30 14.30 14.29 14.29 14.28 14.28 14.27 14.27 14.26 14.25 

  -13   13.93 13.94 13.95 13.96 13.97 13.97 13.97 13.97 13.97 13.97 13.97 13.97 13.96 13.96 13.95 13.94 13.94 13.93 13.92 13.92 

  -14   13.58 13.59 13.60 13.61 13.62 13.62 13.62 13.62 13.62 13.62 13.62 13.61 13.61 13.60 13.59 13.59 13.58 13.57 13.56 13.56 

  -15   13.20 13.21 13.22 13.23 13.24 13.24 13.24 13.24 13.24 13.24 13.24 13.23 13.22 13.22 13.21 13.20 13.20 13.19 13.18 13.18 

  -16   12.79 12.80 12.81 12.81 12.82 12.83 12.83 12.83 12.83 12.83 12.82 12.82 12.81 12.81 12.80 12.80 12.79 12.78 12.78 12.77 

  -17   12.33 12.34 12.35 12.36 12.36 12.37 12.37 12.38 12.38 12.38 12.37 12.37 12.37 12.36 12.36 12.35 12.35 12.34 12.34 12.34 

  -18   11.82 11.83 11.84 11.85 11.86 11.87 11.87 11.88 11.88 11.88 11.88 11.88 11.88 11.87 11.87 11.87 11.87 11.86 11.86 11.86 

  -19   11.26 11.27 11.28 11.29 11.30 11.31 11.32 11.32 11.33 11.33 11.33 11.33 11.33 11.33 11.33 11.33 11.33 11.33 11.33 11.33 

  

  -20   10.65 10.66 10.66 10.67 10.68 10.69 10.70 10.70 10.71 10.72 10.72 10.73 10.73 10.73 10.74 10.74 10.74 10.75 10.75 10.75 

  -21    9.97  9.98  9.98  9.99 10.00 10.01 10.02 10.02 10.03 10.04 10.05 10.06 10.06 10.07 10.08 10.09 10.09 10.10 10.10 10.10 

  -22    9.25  9.26  9.27  9.28  9.28  9.29  9.30  9.31  9.32  9.33  9.34  9.35  9.36  9.37  9.38  9.39  9.40  9.40  9.41  9.42 

  -23    8.53  8.54  8.55  8.56  8.56  8.57  8.58  8.59  8.60  8.61  8.62  8.64  8.65  8.66  8.67  8.68  8.69  8.70  8.71  8.72 

  -24    7.85  7.85  7.86  7.87  7.88  7.88  7.89  7.90  7.91  7.92  7.94  7.95  7.96  7.97  7.98  8.00  8.01  8.02  8.03  8.04 

  -25    7.23  7.23  7.24  7.24  7.25  7.26  7.27  7.28  7.29  7.30  7.31  7.32  7.33  7.34  7.35  7.37  7.38  7.39  7.40  7.41 

  -26    6.70  6.70  6.71  6.71  6.72  6.72  6.73  6.74  6.75  6.76  6.76  6.77  6.78  6.79  6.80  6.81  6.82  6.83  6.84  6.85 

  -27    6.25  6.25  6.25  6.26  6.26  6.26  6.27  6.27  6.28  6.28  6.29  6.29  6.30  6.30  6.31  6.32  6.32  6.33  6.34  6.35 

  -28    5.86  5.86  5.86  5.86  5.86  5.86  5.86  5.86  5.86  5.86  5.86  5.86  5.87  5.87  5.87  5.87  5.88  5.88  5.89  5.89 

  -29    5.50  5.50  5.50  5.50  5.50  5.49  5.49  5.49  5.48  5.48  5.48  5.47  5.47  5.47  5.47  5.47  5.47  5.47  5.47  5.48 

  

  -30    5.15  5.15  5.15  5.15  5.14  5.14  5.14  5.13  5.12  5.12  5.11  5.10  5.10  5.09  5.09  5.08  5.08  5.08  5.08  5.08 

  -31    4.80  4.80  4.79  4.79  4.79  4.79  4.78  4.77  4.77  4.76  4.75  4.74  4.73  4.72  4.72  4.71  4.71  4.70  4.70  4.71 

  -32    4.44  4.44  4.44  4.44  4.43  4.43  4.43  4.42  4.41  4.40  4.39  4.38  4.38  4.37  4.36  4.35  4.35  4.34  4.34  4.34 

  -33    4.09  4.09  4.09  4.08  4.08  4.08  4.08  4.07  4.06  4.05  4.05  4.04  4.03  4.02  4.01  4.00  4.00  3.99  3.99  3.99 

  -34    3.74  3.74  3.74  3.74  3.74  3.74  3.73  3.73  3.72  3.72  3.71  3.70  3.69  3.68  3.68  3.67  3.66  3.66  3.66  3.65 

  -35    3.42  3.42  3.41  3.41  3.41  3.41  3.41  3.40  3.40  3.39  3.38  3.38  3.37  3.36  3.36  3.35  3.35  3.34  3.34  3.34 

  -36    3.11  3.11  3.11  3.10  3.10  3.10  3.10  3.09  3.09  3.08  3.08  3.07  3.06  3.06  3.06  3.05  3.05  3.05  3.04  3.04 

  -37    2.82  2.82  2.82  2.81  2.81  2.81  2.80  2.80  2.79  2.79  2.78  2.78  2.78  2.77  2.77  2.77  2.77  2.76  2.77  2.77 

  -38    2.56  2.55  2.55  2.54  2.54  2.53  2.53  2.52  2.52  2.52  2.51  2.51  2.51  2.50  2.50  2.50  2.50  2.50  2.50  2.51 

  -39    2.31  2.30  2.29  2.29  2.28  2.28  2.27  2.27  2.26  2.26  2.26  2.25  2.25  2.25  2.25  2.25  2.25  2.26  2.26  2.26 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

  -40    2.07  2.07  2.06  2.05  2.05  2.04  2.04  2.03  2.03  2.02  2.02  2.02  2.02  2.02  2.02  2.02  2.02  2.02  2.03  2.03 

  -41    1.86  1.85  1.84  1.83  1.83  1.82  1.82  1.81  1.81  1.81  1.80  1.80  1.80  1.80  1.80  1.80  1.81  1.81  1.81  1.82 

  -42    1.66  1.65  1.64  1.63  1.63  1.62  1.62  1.61  1.61  1.60  1.60  1.60  1.60  1.60  1.60  1.60  1.60  1.61  1.61  1.62 

  -43    1.48  1.47  1.46  1.45  1.44  1.44  1.43  1.43  1.42  1.42  1.42  1.42  1.41  1.41  1.41  1.42  1.42  1.42  1.42  1.43 

  -44    1.31  1.30  1.29  1.29  1.28  1.27  1.27  1.26  1.26  1.25  1.25  1.25  1.25  1.24  1.24  1.24  1.25  1.25  1.25  1.25 

  -45    1.16  1.15  1.14  1.13  1.13  1.12  1.11  1.11  1.10  1.10  1.10  1.09  1.09  1.09  1.09  1.09  1.09  1.09  1.09  1.10 

  -46    1.02  1.01  1.01  1.00  0.99  0.98  0.98  0.97  0.97  0.96  0.96  0.96  0.95  0.95  0.95  0.95  0.95  0.95  0.95  0.96 

  -47    0.90  0.89  0.88  0.87  0.87  0.86  0.85  0.85  0.84  0.84  0.84  0.83  0.83  0.83  0.83  0.83  0.83  0.83  0.83  0.83 

  -48    0.79  0.78  0.77  0.76  0.76  0.75  0.74  0.74  0.73  0.73  0.73  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72 

  -49    0.69  0.68  0.67  0.66  0.66  0.65  0.64  0.64  0.63  0.63  0.63  0.62  0.62  0.62  0.62  0.62  0.62  0.62  0.62  0.62 

  

  -50    0.60  0.59  0.58  0.57  0.57  0.56  0.55  0.55  0.54  0.54  0.54  0.53  0.53  0.53  0.53  0.53  0.53  0.53  0.53  0.53 

  -51    0.52  0.51  0.50  0.49  0.49  0.48  0.47  0.47  0.46  0.46  0.46  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.45 

  -52    0.44  0.43  0.43  0.42  0.41  0.41  0.40  0.40  0.39  0.39  0.39  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38 

  -53    0.38  0.37  0.36  0.35  0.35  0.34  0.34  0.33  0.33  0.33  0.32  0.32  0.32  0.32  0.32  0.31  0.31  0.31  0.31  0.31 

  -54    0.32  0.31  0.30  0.30  0.29  0.29  0.28  0.28  0.28  0.27  0.27  0.27  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26 

  -55    0.27  0.26  0.25  0.25  0.24  0.24  0.24  0.23  0.23  0.23  0.22  0.22  0.22  0.22  0.21  0.21  0.21  0.21  0.21  0.21 

  -56    0.22  0.22  0.21  0.21  0.20  0.20  0.20  0.19  0.19  0.19  0.18  0.18  0.18  0.18  0.17  0.17  0.17  0.17  0.17  0.17 

  -57    0.19  0.18  0.18  0.17  0.17  0.17  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.14  0.14  0.13 

  -58    0.16  0.15  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11 

  -59    0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08 

  

  -60    0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06 

  -61    0.08  0.08  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04 

  -62    0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -63    0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -64    0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01 

  -65    0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -66    0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -67    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -85    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -86    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -87    0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -88    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -89    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   83    0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   82    0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   81    0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07 

   80    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 

  

   79    0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13 

   78    0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15 

   77    0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.18  0.18  0.18  0.18  0.18  0.18  0.18 

   76    0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22 

   75    0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26 

   74    0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31 

   73    0.36  0.36  0.37  0.37  0.37  0.37  0.37  0.36  0.36  0.36  0.36  0.36  0.36  0.36  0.36  0.36  0.36  0.37  0.37  0.37 

   72    0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.44 

   71    0.50  0.50  0.50  0.50  0.50  0.50  0.50  0.50  0.50  0.51  0.51  0.51  0.51  0.51  0.51  0.51  0.51  0.51  0.51  0.51 

   70    0.58  0.58  0.58  0.58  0.59  0.59  0.59  0.59  0.59  0.59  0.59  0.59  0.60  0.60  0.60  0.60  0.60  0.60  0.60  0.61 

  

   69    0.67  0.67  0.67  0.68  0.68  0.68  0.68  0.69  0.69  0.69  0.70  0.70  0.70  0.70  0.70  0.71  0.71  0.71  0.71  0.71 

   68    0.76  0.77  0.77  0.78  0.78  0.79  0.79  0.80  0.80  0.81  0.81  0.81  0.82  0.82  0.82  0.82  0.83  0.83  0.83  0.83 

   67    0.87  0.88  0.88  0.89  0.90  0.90  0.91  0.92  0.92  0.93  0.93  0.94  0.94  0.95  0.95  0.95  0.95  0.95  0.95  0.95 

   66    0.99  1.00  1.01  1.01  1.02  1.03  1.04  1.05  1.05  1.06  1.07  1.07  1.08  1.08  1.09  1.09  1.09  1.09  1.09  1.09 

   65    1.12  1.13  1.14  1.15  1.16  1.16  1.17  1.18  1.19  1.20  1.21  1.21  1.22  1.22  1.23  1.23  1.23  1.23  1.23  1.23 

   64    1.26  1.27  1.28  1.29  1.30  1.31  1.32  1.33  1.33  1.34  1.35  1.36  1.36  1.37  1.37  1.37  1.38  1.38  1.38  1.38 

   63    1.42  1.43  1.44  1.45  1.45  1.46  1.47  1.48  1.49  1.49  1.50  1.51  1.51  1.52  1.52  1.53  1.53  1.53  1.53  1.53 

   62    1.59  1.60  1.61  1.61  1.62  1.63  1.64  1.64  1.65  1.66  1.66  1.67  1.67  1.68  1.68  1.69  1.69  1.69  1.70  1.70 

   61    1.77  1.78  1.79  1.79  1.80  1.81  1.81  1.82  1.82  1.83  1.84  1.84  1.85  1.85  1.86  1.86  1.86  1.87  1.87  1.88 

   60    1.96  1.97  1.98  1.98  1.99  2.00  2.00  2.01  2.01  2.02  2.02  2.03  2.03  2.04  2.04  2.05  2.06  2.06  2.07  2.07 

  

   59    2.16  2.17  2.18  2.19  2.19  2.20  2.21  2.21  2.22  2.23  2.23  2.24  2.24  2.25  2.25  2.26  2.26  2.27  2.28  2.28 

   58    2.37  2.39  2.40  2.40  2.41  2.42  2.43  2.44  2.44  2.45  2.46  2.46  2.47  2.48  2.48  2.49  2.50  2.50  2.51  2.51 

   57    2.60  2.62  2.63  2.64  2.65  2.66  2.67  2.68  2.69  2.70  2.70  2.71  2.72  2.73  2.73  2.74  2.75  2.75  2.76  2.76 

   56    2.85  2.87  2.88  2.89  2.91  2.92  2.93  2.94  2.95  2.96  2.97  2.98  2.99  3.00  3.01  3.01  3.02  3.03  3.03  3.04 

   55    3.12  3.14  3.15  3.17  3.18  3.19  3.21  3.22  3.24  3.25  3.26  3.27  3.28  3.29  3.30  3.31  3.32  3.32  3.33  3.33 

   54    3.41  3.43  3.44  3.46  3.48  3.49  3.51  3.53  3.54  3.56  3.57  3.59  3.60  3.61  3.62  3.63  3.64  3.64  3.65  3.65 

   53    3.72  3.74  3.76  3.77  3.79  3.81  3.83  3.85  3.87  3.88  3.90  3.92  3.93  3.94  3.95  3.96  3.97  3.98  3.98  3.98 

   52    4.04  4.06  4.08  4.10  4.12  4.14  4.16  4.18  4.20  4.22  4.24  4.25  4.27  4.28  4.30  4.31  4.32  4.32  4.33  4.33 

   51    4.37  4.39  4.41  4.43  4.45  4.48  4.50  4.52  4.54  4.56  4.58  4.60  4.61  4.63  4.64  4.66  4.67  4.67  4.68  4.68 

   50    4.69  4.71  4.74  4.76  4.78  4.81  4.83  4.85  4.88  4.90  4.92  4.94  4.96  4.97  4.99  5.00  5.01  5.02  5.03  5.03 

  

   49    5.01  5.03  5.06  5.08  5.11  5.13  5.16  5.18  5.21  5.23  5.25  5.27  5.29  5.31  5.32  5.34  5.35  5.36  5.37  5.37 

   48    5.35  5.37  5.39  5.42  5.44  5.47  5.49  5.52  5.54  5.57  5.59  5.61  5.63  5.65  5.67  5.68  5.70  5.71  5.72  5.72 

   47    5.71  5.73  5.76  5.78  5.81  5.83  5.86  5.88  5.91  5.93  5.96  5.98  6.00  6.02  6.04  6.06  6.07  6.08  6.09  6.10 

   46    6.12  6.14  6.17  6.19  6.22  6.24  6.27  6.30  6.32  6.35  6.37  6.39  6.42  6.44  6.46  6.47  6.49  6.50  6.52  6.53 

   45    6.59  6.61  6.64  6.67  6.69  6.72  6.75  6.77  6.80  6.83  6.85  6.88  6.90  6.92  6.94  6.96  6.98  6.99  7.00  7.01 

   44    7.14  7.16  7.19  7.22  7.25  7.27  7.30  7.33  7.36  7.39  7.41  7.44  7.46  7.48  7.50  7.52  7.54  7.55  7.56  7.57 

   43    7.74  7.77  7.79  7.82  7.85  7.88  7.91  7.94  7.97  8.00  8.03  8.05  8.08  8.10  8.12  8.14  8.15  8.17  8.18  8.19 

   42    8.36  8.39  8.42  8.45  8.49  8.52  8.55  8.58  8.61  8.64  8.67  8.69  8.72  8.74  8.76  8.78  8.79  8.80  8.81  8.82 

   41    8.98  9.01  9.05  9.08  9.11  9.14  9.18  9.21  9.24  9.27  9.30  9.32  9.35  9.37  9.39  9.40  9.42  9.43  9.43  9.44 

   40    9.57  9.60  9.63  9.67  9.70  9.73  9.76  9.80  9.83  9.86  9.88  9.91  9.93  9.96  9.97  9.99 10.00 10.01 10.02 10.02 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   39   10.10 10.13 10.16 10.20 10.23 10.26 10.29 10.32 10.36 10.38 10.41 10.44 10.46 10.48 10.50 10.51 10.52 10.53 10.53 10.52 

   38   10.59 10.61 10.65 10.68 10.71 10.74 10.77 10.81 10.84 10.86 10.89 10.91 10.94 10.95 10.97 10.98 10.98 10.98 10.98 10.97 

   37   11.04 11.07 11.10 11.13 11.16 11.19 11.22 11.25 11.28 11.31 11.33 11.35 11.37 11.39 11.39 11.40 11.40 11.39 11.38 11.37 

   36   11.49 11.52 11.54 11.57 11.60 11.63 11.66 11.68 11.71 11.73 11.75 11.77 11.78 11.79 11.80 11.79 11.79 11.78 11.77 11.75 

   35   11.95 11.97 12.00 12.02 12.05 12.07 12.09 12.11 12.13 12.15 12.16 12.17 12.18 12.18 12.18 12.18 12.17 12.16 12.14 12.12 

   34   12.43 12.45 12.47 12.49 12.50 12.52 12.53 12.54 12.56 12.56 12.57 12.57 12.58 12.58 12.57 12.57 12.56 12.54 12.52 12.50 

   33   12.92 12.93 12.94 12.95 12.96 12.96 12.97 12.98 12.98 12.98 12.98 12.98 12.98 12.97 12.96 12.95 12.93 12.92 12.89 12.87 

   32   13.39 13.39 13.39 13.39 13.40 13.40 13.39 13.39 13.39 13.38 13.38 13.37 13.36 13.35 13.33 13.32 13.30 13.27 13.25 13.22 

   31   13.84 13.83 13.82 13.81 13.81 13.80 13.79 13.78 13.77 13.76 13.75 13.74 13.72 13.70 13.68 13.66 13.64 13.61 13.58 13.55 

   30   14.23 14.22 14.21 14.19 14.18 14.17 14.15 14.14 14.12 14.10 14.08 14.06 14.04 14.02 14.00 13.97 13.94 13.92 13.89 13.86 

  

   29   14.56 14.55 14.53 14.52 14.50 14.48 14.46 14.44 14.42 14.39 14.37 14.34 14.32 14.29 14.27 14.24 14.21 14.18 14.15 14.12 

   28   14.84 14.82 14.80 14.78 14.76 14.74 14.72 14.69 14.67 14.64 14.62 14.59 14.56 14.53 14.50 14.47 14.45 14.42 14.38 14.35 

   27   15.07 15.05 15.03 15.01 14.99 14.96 14.94 14.91 14.89 14.86 14.83 14.80 14.77 14.74 14.71 14.68 14.65 14.62 14.59 14.55 

   26   15.28 15.26 15.23 15.21 15.19 15.16 15.14 15.11 15.08 15.06 15.03 15.00 14.97 14.94 14.90 14.87 14.84 14.80 14.77 14.73 

   25   15.47 15.45 15.42 15.40 15.38 15.35 15.32 15.30 15.27 15.24 15.21 15.18 15.15 15.12 15.08 15.05 15.02 14.98 14.94 14.91 

   24   15.66 15.64 15.61 15.59 15.56 15.54 15.51 15.48 15.45 15.42 15.39 15.36 15.33 15.29 15.26 15.22 15.19 15.15 15.12 15.08 

   23   15.85 15.83 15.80 15.77 15.75 15.72 15.69 15.66 15.63 15.60 15.56 15.53 15.50 15.46 15.43 15.39 15.36 15.32 15.28 15.24 

   22   16.03 16.01 15.98 15.95 15.92 15.89 15.86 15.83 15.80 15.77 15.73 15.70 15.66 15.63 15.59 15.56 15.52 15.48 15.44 15.40 

   21   16.20 16.17 16.15 16.12 16.09 16.06 16.02 15.99 15.96 15.93 15.89 15.86 15.82 15.78 15.75 15.71 15.67 15.63 15.59 15.55 

   20   16.36 16.33 16.30 16.27 16.24 16.21 16.18 16.14 16.11 16.07 16.04 16.00 15.96 15.93 15.89 15.85 15.81 15.77 15.73 15.69 

  

   19   16.50 16.47 16.44 16.41 16.38 16.34 16.31 16.28 16.24 16.21 16.17 16.13 16.09 16.06 16.02 15.98 15.94 15.90 15.86 15.82 

   18   16.62 16.59 16.56 16.53 16.50 16.46 16.43 16.40 16.36 16.32 16.29 16.25 16.21 16.17 16.13 16.09 16.05 16.01 15.97 15.93 

   17   16.73 16.70 16.67 16.64 16.60 16.57 16.54 16.50 16.46 16.43 16.39 16.35 16.31 16.27 16.24 16.20 16.16 16.12 16.07 16.03 

   16   16.83 16.80 16.76 16.73 16.70 16.66 16.63 16.59 16.56 16.52 16.48 16.44 16.41 16.37 16.33 16.29 16.25 16.21 16.17 16.13 

   15   16.91 16.88 16.85 16.81 16.78 16.75 16.71 16.67 16.64 16.60 16.56 16.53 16.49 16.45 16.41 16.37 16.33 16.29 16.25 16.21 

   14   16.98 16.95 16.92 16.89 16.85 16.82 16.78 16.75 16.71 16.67 16.64 16.60 16.56 16.52 16.48 16.44 16.40 16.36 16.32 16.28 

   13   17.04 17.01 16.98 16.95 16.91 16.88 16.84 16.81 16.77 16.73 16.70 16.66 16.62 16.58 16.54 16.51 16.47 16.43 16.39 16.35 

   12   17.09 17.06 17.03 17.00 16.96 16.93 16.89 16.86 16.82 16.78 16.75 16.71 16.67 16.63 16.60 16.56 16.52 16.48 16.44 16.40 

   11   17.13 17.10 17.06 17.03 17.00 16.97 16.93 16.90 16.86 16.82 16.79 16.75 16.71 16.68 16.64 16.60 16.56 16.52 16.48 16.44 

   10   17.15 17.12 17.09 17.06 17.02 16.99 16.96 16.92 16.89 16.85 16.82 16.78 16.74 16.71 16.67 16.63 16.59 16.55 16.52 16.48 

  

    9   17.16 17.13 17.10 17.07 17.04 17.00 16.97 16.94 16.90 16.87 16.83 16.80 16.76 16.72 16.69 16.65 16.61 16.57 16.54 16.50 

    8   17.16 17.13 17.10 17.07 17.03 17.00 16.97 16.94 16.90 16.87 16.83 16.80 16.76 16.73 16.69 16.66 16.62 16.58 16.55 16.51 

    7   17.14 17.11 17.08 17.05 17.02 16.99 16.96 16.92 16.89 16.86 16.82 16.79 16.75 16.72 16.69 16.65 16.62 16.58 16.55 16.51 

    6   17.11 17.08 17.05 17.02 16.99 16.96 16.93 16.90 16.87 16.83 16.80 16.77 16.74 16.70 16.67 16.64 16.60 16.57 16.54 16.50 

    5   17.07 17.04 17.01 16.99 16.96 16.93 16.90 16.86 16.83 16.80 16.77 16.74 16.71 16.67 16.64 16.61 16.58 16.55 16.51 16.48 

    4   17.02 16.99 16.96 16.93 16.91 16.88 16.85 16.82 16.79 16.76 16.73 16.70 16.67 16.64 16.60 16.57 16.54 16.51 16.48 16.45 

    3   16.95 16.92 16.90 16.87 16.84 16.82 16.79 16.76 16.73 16.70 16.67 16.64 16.61 16.58 16.56 16.53 16.50 16.47 16.44 16.41 

    2   16.87 16.85 16.82 16.80 16.77 16.74 16.72 16.69 16.66 16.63 16.61 16.58 16.55 16.52 16.49 16.47 16.44 16.41 16.38 16.36 

    1   16.78 16.75 16.73 16.71 16.68 16.66 16.63 16.61 16.58 16.55 16.53 16.50 16.47 16.45 16.42 16.39 16.37 16.34 16.32 16.29 

    0   16.67 16.65 16.63 16.60 16.58 16.56 16.53 16.51 16.48 16.46 16.43 16.41 16.39 16.36 16.33 16.31 16.29 16.26 16.24 16.21 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   -1   16.55 16.53 16.51 16.49 16.47 16.44 16.42 16.40 16.38 16.35 16.33 16.31 16.28 16.26 16.24 16.21 16.19 16.16 16.14 16.12 

   -2   16.42 16.40 16.38 16.36 16.34 16.32 16.30 16.27 16.25 16.23 16.21 16.19 16.17 16.14 16.12 16.10 16.08 16.06 16.04 16.02 

   -3   16.27 16.25 16.23 16.22 16.20 16.18 16.16 16.14 16.12 16.10 16.07 16.05 16.03 16.01 15.99 15.97 15.95 15.94 15.92 15.90 

   -4   16.11 16.10 16.08 16.06 16.04 16.02 16.00 15.99 15.97 15.95 15.93 15.91 15.89 15.87 15.85 15.83 15.82 15.80 15.78 15.77 

   -5   15.94 15.92 15.91 15.89 15.87 15.86 15.84 15.82 15.80 15.78 15.77 15.75 15.73 15.71 15.70 15.68 15.66 15.65 15.63 15.62 

   -6   15.76 15.74 15.73 15.71 15.69 15.68 15.66 15.64 15.63 15.61 15.59 15.58 15.56 15.54 15.53 15.51 15.50 15.48 15.47 15.46 

   -7   15.56 15.54 15.53 15.51 15.50 15.48 15.47 15.45 15.44 15.42 15.40 15.39 15.37 15.36 15.34 15.33 15.32 15.30 15.29 15.28 

   -8   15.34 15.33 15.31 15.30 15.29 15.27 15.26 15.24 15.23 15.21 15.20 15.18 15.17 15.15 15.14 15.13 15.12 15.11 15.10 15.09 

   -9   15.10 15.09 15.08 15.07 15.06 15.04 15.03 15.02 15.00 14.99 14.98 14.96 14.95 14.94 14.93 14.92 14.91 14.90 14.89 14.88 

  

  -10   14.84 14.83 14.82 14.81 14.80 14.79 14.78 14.77 14.76 14.75 14.74 14.73 14.72 14.71 14.70 14.69 14.68 14.67 14.67 14.66 

  -11   14.55 14.55 14.54 14.53 14.52 14.51 14.51 14.50 14.49 14.49 14.48 14.47 14.47 14.46 14.45 14.45 14.44 14.44 14.43 14.43 

  -12   14.24 14.24 14.23 14.22 14.22 14.21 14.21 14.20 14.20 14.20 14.19 14.19 14.19 14.18 14.18 14.18 14.18 14.18 14.18 14.19 

  -13   13.91 13.90 13.90 13.89 13.89 13.88 13.88 13.88 13.88 13.88 13.88 13.88 13.88 13.88 13.88 13.88 13.89 13.89 13.90 13.91 

  -14   13.55 13.54 13.54 13.54 13.53 13.53 13.53 13.53 13.53 13.53 13.53 13.53 13.54 13.54 13.55 13.55 13.56 13.57 13.58 13.59 

  -15   13.17 13.16 13.16 13.16 13.15 13.15 13.15 13.15 13.15 13.15 13.15 13.16 13.16 13.17 13.17 13.18 13.19 13.20 13.21 13.22 

  -16   12.77 12.76 12.76 12.75 12.75 12.75 12.75 12.74 12.74 12.74 12.74 12.75 12.75 12.75 12.75 12.76 12.76 12.77 12.78 12.78 

  -17   12.33 12.33 12.32 12.32 12.32 12.32 12.31 12.31 12.31 12.30 12.30 12.30 12.30 12.30 12.29 12.29 12.29 12.29 12.29 12.28 

  -18   11.86 11.86 11.85 11.85 11.85 11.84 11.84 11.84 11.83 11.83 11.82 11.82 11.81 11.80 11.79 11.79 11.78 11.76 11.75 11.74 

  -19   11.33 11.33 11.33 11.33 11.33 11.33 11.32 11.32 11.31 11.31 11.30 11.29 11.28 11.27 11.25 11.24 11.22 11.20 11.19 11.16 

  

  -20   10.75 10.75 10.75 10.75 10.75 10.75 10.75 10.74 10.74 10.73 10.72 10.71 10.70 10.69 10.68 10.66 10.64 10.62 10.60 10.58 

  -21   10.11 10.11 10.11 10.11 10.11 10.11 10.11 10.11 10.11 10.10 10.10 10.09 10.08 10.07 10.06 10.05 10.04 10.02 10.01 10.00 

  -22    9.42  9.43  9.43  9.43  9.43  9.44  9.44  9.44  9.44  9.44  9.44  9.44  9.43  9.43  9.43  9.43  9.43  9.43  9.42  9.43 

  -23    8.73  8.73  8.74  8.74  8.75  8.75  8.76  8.76  8.76  8.77  8.77  8.78  8.78  8.79  8.80  8.81  8.82  8.83  8.85  8.86 

  -24    8.05  8.06  8.07  8.07  8.08  8.09  8.09  8.10  8.11  8.12  8.13  8.14  8.15  8.17  8.19  8.21  8.23  8.25  8.28  8.31 

  -25    7.42  7.43  7.44  7.45  7.46  7.47  7.48  7.49  7.51  7.52  7.53  7.55  7.57  7.59  7.61  7.64  7.67  7.70  7.73  7.77 

  -26    6.86  6.87  6.88  6.89  6.90  6.92  6.93  6.95  6.97  6.98  7.00  7.02  7.05  7.07  7.09  7.12  7.15  7.18  7.22  7.26 

  -27    6.35  6.36  6.38  6.39  6.40  6.42  6.44  6.46  6.48  6.50  6.52  6.54  6.57  6.59  6.62  6.64  6.67  6.70  6.74  6.78 

  -28    5.90  5.91  5.92  5.93  5.95  5.97  5.98  6.01  6.03  6.05  6.07  6.10  6.12  6.15  6.17  6.20  6.23  6.26  6.29  6.33 

  -29    5.48  5.49  5.50  5.52  5.53  5.55  5.57  5.59  5.61  5.63  5.65  5.68  5.70  5.73  5.76  5.78  5.81  5.84  5.87  5.90 

  

  -30    5.09  5.10  5.11  5.12  5.13  5.15  5.17  5.19  5.21  5.23  5.25  5.28  5.30  5.33  5.35  5.38  5.41  5.43  5.46  5.49 

  -31    4.71  4.72  4.73  4.74  4.75  4.77  4.78  4.80  4.82  4.84  4.86  4.88  4.91  4.93  4.96  4.99  5.01  5.04  5.06  5.09 

  -32    4.34  4.35  4.36  4.37  4.38  4.39  4.41  4.42  4.44  4.46  4.48  4.50  4.53  4.55  4.58  4.60  4.63  4.65  4.68  4.71 

  -33    3.99  3.99  4.00  4.01  4.02  4.03  4.04  4.06  4.08  4.09  4.11  4.14  4.16  4.18  4.21  4.23  4.26  4.28  4.31  4.34 

  -34    3.66  3.66  3.66  3.67  3.68  3.69  3.70  3.72  3.73  3.75  3.77  3.79  3.81  3.83  3.85  3.88  3.91  3.93  3.96  3.99 

  -35    3.34  3.34  3.35  3.35  3.36  3.37  3.38  3.39  3.41  3.42  3.44  3.46  3.48  3.50  3.53  3.55  3.58  3.60  3.63  3.66 

  -36    3.04  3.05  3.05  3.06  3.07  3.07  3.08  3.10  3.11  3.12  3.14  3.16  3.18  3.20  3.22  3.25  3.27  3.30  3.33  3.36 

  -37    2.77  2.77  2.78  2.79  2.79  2.80  2.81  2.83  2.84  2.85  2.87  2.89  2.90  2.92  2.94  2.96  2.99  3.01  3.04  3.06 

  -38    2.51  2.52  2.52  2.53  2.54  2.55  2.56  2.57  2.59  2.60  2.62  2.63  2.65  2.67  2.68  2.70  2.72  2.74  2.76  2.78 

  -39    2.27  2.28  2.28  2.29  2.30  2.31  2.33  2.34  2.35  2.37  2.38  2.39  2.41  2.42  2.44  2.45  2.47  2.49  2.50  2.52 

  



121 
 

   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

  -40    2.04  2.05  2.06  2.07  2.08  2.09  2.10  2.11  2.12  2.14  2.15  2.16  2.18  2.19  2.21  2.22  2.23  2.25  2.26  2.28 

  -41    1.82  1.83  1.84  1.85  1.86  1.87  1.88  1.89  1.90  1.91  1.93  1.94  1.95  1.97  1.98  2.00  2.01  2.02  2.03  2.05 

  -42    1.62  1.63  1.63  1.64  1.65  1.66  1.67  1.68  1.69  1.70  1.72  1.73  1.74  1.75  1.77  1.78  1.79  1.81  1.82  1.83 

  -43    1.43  1.44  1.44  1.45  1.46  1.47  1.48  1.49  1.50  1.51  1.52  1.53  1.54  1.55  1.57  1.58  1.59  1.60  1.61  1.63 

  -44    1.26  1.26  1.27  1.27  1.28  1.29  1.30  1.31  1.32  1.33  1.34  1.35  1.36  1.37  1.38  1.39  1.40  1.41  1.43  1.44 

  -45    1.10  1.10  1.11  1.11  1.12  1.13  1.13  1.14  1.15  1.16  1.17  1.18  1.19  1.20  1.21  1.22  1.23  1.24  1.26  1.27 

  -46    0.96  0.96  0.97  0.97  0.98  0.98  0.99  1.00  1.00  1.01  1.02  1.03  1.04  1.05  1.06  1.07  1.08  1.09  1.10  1.11 

  -47    0.83  0.84  0.84  0.84  0.85  0.85  0.86  0.86  0.87  0.88  0.88  0.89  0.90  0.91  0.92  0.93  0.94  0.95  0.96  0.98 

  -48    0.72  0.72  0.73  0.73  0.73  0.74  0.74  0.75  0.75  0.76  0.76  0.77  0.78  0.79  0.80  0.81  0.82  0.83  0.84  0.85 

  -49    0.62  0.62  0.62  0.63  0.63  0.63  0.64  0.64  0.65  0.65  0.66  0.67  0.67  0.68  0.69  0.70  0.71  0.72  0.73  0.74 

  

  -50    0.53  0.53  0.53  0.54  0.54  0.54  0.54  0.55  0.55  0.56  0.56  0.57  0.58  0.58  0.59  0.60  0.61  0.62  0.63  0.64 

  -51    0.45  0.45  0.45  0.45  0.46  0.46  0.46  0.46  0.47  0.47  0.48  0.48  0.49  0.50  0.50  0.51  0.52  0.53  0.54  0.55 

  -52    0.38  0.38  0.38  0.38  0.38  0.39  0.39  0.39  0.39  0.40  0.40  0.41  0.41  0.42  0.43  0.43  0.44  0.45  0.46  0.47 

  -53    0.31  0.31  0.32  0.32  0.32  0.32  0.32  0.33  0.33  0.33  0.34  0.34  0.35  0.35  0.36  0.36  0.37  0.38  0.39  0.40 

  -54    0.26  0.26  0.26  0.26  0.26  0.26  0.27  0.27  0.27  0.27  0.28  0.28  0.29  0.29  0.30  0.30  0.31  0.32  0.32  0.33 

  -55    0.21  0.21  0.21  0.21  0.21  0.21  0.22  0.22  0.22  0.22  0.23  0.23  0.23  0.24  0.24  0.25  0.26  0.26  0.27  0.28 

  -56    0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.19  0.19  0.19  0.20  0.20  0.21  0.22  0.22  0.23 

  -57    0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.18  0.19 

  -58    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.13  0.14  0.14  0.15  0.15 

  -59    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.11  0.11  0.12  0.12 

  

  -60    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.09 

  -61    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07 

  -62    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.05 

  -63    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

  -64    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -65    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -66    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -67    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01 

  -84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02 

  -85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

  -86    0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.04 

  -87    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05 

  -88    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06 

  -89    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   83    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   82    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04 

   81    0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 

   80    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09 

  

   79    0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11 

   78    0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.14 

   77    0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.17  0.17  0.17 

   76    0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.21  0.21  0.21  0.21  0.21  0.21  0.21 

   75    0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.25  0.25  0.25 

   74    0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.30 

   73    0.37  0.37  0.37  0.37  0.37  0.37  0.38  0.38  0.38  0.38  0.38  0.38  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.37 

   72    0.44  0.44  0.44  0.44  0.44  0.44  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.44  0.44  0.44  0.44  0.44  0.44  0.44 

   71    0.52  0.52  0.52  0.52  0.52  0.52  0.52  0.53  0.53  0.53  0.53  0.52  0.52  0.52  0.52  0.52  0.52  0.52  0.51  0.51 

   70    0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.60  0.60  0.60  0.60  0.59 

  

   69    0.71  0.71  0.71  0.71  0.71  0.71  0.71  0.70  0.70  0.70  0.70  0.70  0.70  0.70  0.69  0.69  0.69  0.69  0.68  0.68 

   68    0.82  0.82  0.82  0.82  0.82  0.81  0.81  0.81  0.81  0.80  0.80  0.80  0.80  0.79  0.79  0.79  0.78  0.78  0.78  0.77 

   67    0.95  0.95  0.94  0.94  0.94  0.93  0.93  0.92  0.92  0.92  0.91  0.91  0.90  0.90  0.90  0.89  0.89  0.89  0.88  0.88 

   66    1.09  1.08  1.08  1.07  1.07  1.06  1.06  1.05  1.05  1.04  1.04  1.03  1.03  1.02  1.02  1.01  1.01  1.01  1.00  1.00 

   65    1.23  1.22  1.22  1.22  1.21  1.21  1.20  1.20  1.19  1.19  1.18  1.17  1.17  1.17  1.16  1.16  1.15  1.15  1.14  1.14 

   64    1.38  1.37  1.37  1.37  1.37  1.36  1.36  1.35  1.35  1.35  1.34  1.34  1.33  1.33  1.33  1.32  1.32  1.31  1.31  1.31 

   63    1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.52  1.52  1.52  1.52  1.52  1.51  1.51  1.51  1.50  1.50  1.50  1.49 

   62    1.70  1.70  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.70  1.70  1.70 

   61    1.88  1.89  1.89  1.89  1.90  1.90  1.90  1.91  1.91  1.91  1.91  1.91  1.92  1.92  1.92  1.91  1.91  1.91  1.91  1.90 

   60    2.08  2.08  2.09  2.09  2.10  2.10  2.11  2.11  2.11  2.12  2.12  2.12  2.12  2.12  2.12  2.12  2.12  2.12  2.12  2.11 

  

   59    2.29  2.29  2.30  2.31  2.31  2.32  2.32  2.32  2.33  2.33  2.33  2.33  2.33  2.33  2.33  2.33  2.33  2.32  2.32  2.31 

   58    2.52  2.52  2.53  2.54  2.54  2.54  2.55  2.55  2.55  2.55  2.55  2.55  2.55  2.55  2.54  2.54  2.54  2.53  2.52  2.52 

   57    2.77  2.77  2.78  2.78  2.79  2.79  2.79  2.79  2.79  2.79  2.78  2.78  2.78  2.77  2.77  2.76  2.76  2.75  2.74  2.73 

   56    3.04  3.04  3.05  3.05  3.05  3.05  3.05  3.05  3.04  3.04  3.03  3.03  3.02  3.02  3.01  3.00  2.99  2.99  2.98  2.97 

   55    3.33  3.34  3.34  3.34  3.33  3.33  3.33  3.33  3.32  3.32  3.31  3.30  3.30  3.29  3.28  3.27  3.26  3.25  3.24  3.23 

   54    3.65  3.65  3.65  3.65  3.64  3.64  3.64  3.63  3.63  3.62  3.61  3.60  3.60  3.59  3.58  3.57  3.56  3.54  3.53  3.52 

   53    3.99  3.99  3.98  3.98  3.98  3.97  3.97  3.96  3.95  3.94  3.94  3.93  3.92  3.91  3.90  3.89  3.87  3.86  3.85  3.83 

   52    4.33  4.33  4.33  4.33  4.32  4.32  4.31  4.30  4.30  4.29  4.28  4.26  4.25  4.24  4.23  4.22  4.20  4.19  4.18  4.16 

   51    4.69  4.69  4.68  4.68  4.68  4.67  4.66  4.65  4.64  4.63  4.62  4.61  4.60  4.58  4.57  4.56  4.54  4.53  4.51  4.49 

   50    5.03  5.03  5.03  5.03  5.03  5.02  5.01  5.00  4.99  4.98  4.97  4.96  4.94  4.93  4.91  4.89  4.87  4.86  4.84  4.82 

  

   49    5.37  5.38  5.38  5.37  5.37  5.37  5.36  5.35  5.34  5.33  5.32  5.30  5.28  5.27  5.25  5.23  5.20  5.18  5.16  5.13 

   48    5.73  5.73  5.73  5.73  5.73  5.72  5.72  5.71  5.70  5.69  5.67  5.65  5.64  5.61  5.59  5.57  5.54  5.52  5.49  5.46 

   47    6.11  6.11  6.12  6.12  6.12  6.11  6.10  6.10  6.08  6.07  6.05  6.03  6.01  5.99  5.96  5.94  5.91  5.88  5.85  5.81 

   46    6.54  6.54  6.54  6.55  6.54  6.54  6.53  6.52  6.51  6.50  6.48  6.46  6.43  6.41  6.38  6.35  6.32  6.28  6.25  6.21 

   45    7.02  7.03  7.03  7.03  7.03  7.03  7.02  7.01  7.00  6.98  6.96  6.94  6.91  6.88  6.85  6.82  6.78  6.74  6.70  6.66 

   44    7.58  7.59  7.59  7.59  7.59  7.58  7.57  7.56  7.55  7.53  7.51  7.49  7.46  7.43  7.39  7.36  7.32  7.27  7.23  7.18 

   43    8.19  8.20  8.20  8.20  8.20  8.19  8.18  8.16  8.15  8.13  8.10  8.08  8.04  8.01  7.97  7.94  7.89  7.85  7.81  7.76 

   42    8.82  8.83  8.83  8.82  8.82  8.81  8.80  8.78  8.76  8.74  8.71  8.68  8.64  8.61  8.57  8.53  8.48  8.44  8.39  8.34 

   41    9.44  9.44  9.44  9.43  9.42  9.41  9.39  9.37  9.35  9.32  9.29  9.26  9.22  9.18  9.14  9.10  9.05  9.00  8.95  8.90 

   40   10.02 10.01 10.00  9.99  9.98  9.96  9.94  9.91  9.88  9.85  9.82  9.78  9.74  9.70  9.66  9.61  9.56  9.51  9.46  9.40 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   39   10.52 10.51 10.49 10.47 10.45 10.43 10.40 10.37 10.34 10.31 10.27 10.23 10.19 10.15 10.10 10.05  9.99  9.93  9.88  9.82 

   38   10.96 10.94 10.92 10.90 10.87 10.84 10.81 10.78 10.74 10.70 10.66 10.62 10.57 10.52 10.47 10.41 10.36 10.29 10.23 10.17 

   37   11.35 11.33 11.31 11.28 11.25 11.22 11.18 11.15 11.10 11.06 11.02 10.97 10.92 10.86 10.80 10.74 10.68 10.62 10.55 10.48 

   36   11.73 11.70 11.68 11.65 11.61 11.58 11.54 11.49 11.45 11.40 11.35 11.30 11.24 11.18 11.12 11.06 11.00 10.93 10.86 10.79 

   35   12.10 12.07 12.04 12.01 11.97 11.93 11.89 11.84 11.79 11.74 11.69 11.64 11.58 11.52 11.46 11.40 11.33 11.27 11.20 11.13 

   34   12.47 12.44 12.41 12.37 12.33 12.29 12.25 12.20 12.15 12.10 12.05 12.00 11.94 11.89 11.83 11.77 11.71 11.64 11.58 11.51 

   33   12.84 12.81 12.77 12.74 12.70 12.66 12.61 12.57 12.52 12.48 12.43 12.38 12.33 12.27 12.22 12.16 12.10 12.04 11.98 11.92 

   32   13.19 13.16 13.12 13.09 13.05 13.01 12.97 12.93 12.89 12.84 12.80 12.75 12.70 12.66 12.60 12.55 12.50 12.44 12.39 12.33 

   31   13.52 13.49 13.45 13.42 13.38 13.35 13.31 13.27 13.23 13.19 13.15 13.11 13.06 13.02 12.97 12.92 12.87 12.82 12.77 12.72 

   30   13.82 13.79 13.76 13.72 13.69 13.65 13.62 13.58 13.54 13.50 13.46 13.42 13.38 13.34 13.29 13.25 13.21 13.16 13.12 13.07 

  

   29   14.09 14.06 14.02 13.99 13.95 13.92 13.88 13.84 13.80 13.76 13.72 13.68 13.64 13.60 13.56 13.52 13.48 13.44 13.39 13.35 

   28   14.32 14.29 14.25 14.22 14.18 14.14 14.10 14.07 14.03 13.99 13.94 13.90 13.86 13.82 13.78 13.74 13.70 13.66 13.61 13.57 

   27   14.52 14.48 14.45 14.41 14.37 14.34 14.30 14.26 14.22 14.18 14.13 14.09 14.05 14.01 13.96 13.92 13.88 13.84 13.79 13.75 

   26   14.70 14.66 14.62 14.59 14.55 14.51 14.47 14.43 14.39 14.34 14.30 14.26 14.21 14.17 14.13 14.08 14.04 13.99 13.95 13.90 

   25   14.87 14.83 14.79 14.75 14.71 14.67 14.63 14.59 14.55 14.50 14.46 14.42 14.37 14.33 14.28 14.23 14.19 14.14 14.09 14.05 

   24   15.04 15.00 14.96 14.92 14.88 14.83 14.79 14.75 14.70 14.66 14.62 14.57 14.53 14.48 14.44 14.39 14.34 14.30 14.25 14.20 

   23   15.20 15.16 15.12 15.08 15.04 14.99 14.95 14.91 14.86 14.82 14.77 14.73 14.68 14.64 14.59 14.55 14.50 14.45 14.40 14.36 

   22   15.36 15.32 15.27 15.23 15.19 15.15 15.10 15.06 15.01 14.97 14.93 14.88 14.84 14.79 14.74 14.70 14.65 14.60 14.56 14.51 

   21   15.51 15.47 15.42 15.38 15.34 15.29 15.25 15.21 15.16 15.12 15.07 15.03 14.98 14.94 14.89 14.85 14.80 14.75 14.71 14.66 

   20   15.65 15.60 15.56 15.52 15.48 15.43 15.39 15.34 15.30 15.25 15.21 15.17 15.12 15.08 15.03 14.99 14.94 14.90 14.85 14.81 

  

   19   15.77 15.73 15.69 15.65 15.60 15.56 15.51 15.47 15.43 15.38 15.34 15.29 15.25 15.21 15.16 15.12 15.07 15.03 14.98 14.94 

   18   15.89 15.85 15.80 15.76 15.72 15.67 15.63 15.59 15.54 15.50 15.46 15.41 15.37 15.32 15.28 15.24 15.19 15.15 15.11 15.06 

   17   15.99 15.95 15.91 15.86 15.82 15.78 15.74 15.69 15.65 15.61 15.56 15.52 15.48 15.43 15.39 15.35 15.30 15.26 15.22 15.18 

   16   16.08 16.04 16.00 15.96 15.92 15.87 15.83 15.79 15.75 15.70 15.66 15.62 15.58 15.53 15.49 15.45 15.41 15.36 15.32 15.28 

   15   16.17 16.13 16.08 16.04 16.00 15.96 15.92 15.88 15.83 15.79 15.75 15.71 15.67 15.62 15.58 15.54 15.50 15.46 15.42 15.38 

   14   16.24 16.20 16.16 16.12 16.08 16.04 15.99 15.95 15.91 15.87 15.83 15.79 15.75 15.71 15.67 15.63 15.59 15.55 15.51 15.47 

   13   16.31 16.27 16.22 16.18 16.14 16.10 16.06 16.02 15.98 15.94 15.90 15.86 15.82 15.78 15.74 15.70 15.66 15.63 15.59 15.55 

   12   16.36 16.32 16.28 16.24 16.20 16.16 16.12 16.08 16.04 16.00 15.96 15.92 15.89 15.85 15.81 15.77 15.74 15.70 15.66 15.63 

   11   16.40 16.36 16.32 16.28 16.25 16.21 16.17 16.13 16.09 16.05 16.01 15.98 15.94 15.91 15.87 15.83 15.80 15.76 15.73 15.69 

   10   16.44 16.40 16.36 16.32 16.28 16.25 16.21 16.17 16.13 16.10 16.06 16.02 15.99 15.95 15.92 15.89 15.85 15.82 15.78 15.75 

  

    9   16.46 16.42 16.39 16.35 16.31 16.28 16.24 16.20 16.17 16.13 16.10 16.06 16.03 15.99 15.96 15.93 15.90 15.87 15.83 15.80 

    8   16.48 16.44 16.40 16.37 16.33 16.30 16.26 16.23 16.19 16.16 16.13 16.09 16.06 16.03 16.00 15.97 15.93 15.90 15.87 15.84 

    7   16.48 16.44 16.41 16.37 16.34 16.31 16.27 16.24 16.21 16.18 16.14 16.11 16.08 16.05 16.02 15.99 15.96 15.93 15.91 15.88 

    6   16.47 16.44 16.40 16.37 16.34 16.31 16.27 16.24 16.21 16.18 16.15 16.12 16.09 16.07 16.04 16.01 15.98 15.95 15.93 15.90 

    5   16.45 16.42 16.39 16.36 16.33 16.30 16.27 16.24 16.21 16.18 16.15 16.12 16.09 16.07 16.04 16.01 15.99 15.96 15.94 15.91 

    4   16.42 16.39 16.36 16.33 16.30 16.27 16.25 16.22 16.19 16.16 16.14 16.11 16.08 16.06 16.03 16.01 15.98 15.96 15.94 15.92 

    3   16.38 16.35 16.32 16.29 16.27 16.24 16.21 16.19 16.16 16.13 16.11 16.08 16.06 16.04 16.01 15.99 15.97 15.95 15.93 15.91 

    2   16.33 16.30 16.27 16.25 16.22 16.19 16.17 16.14 16.12 16.10 16.07 16.05 16.03 16.01 15.99 15.97 15.95 15.93 15.91 15.89 

    1   16.26 16.24 16.21 16.19 16.16 16.14 16.11 16.09 16.07 16.05 16.03 16.01 15.99 15.97 15.95 15.93 15.91 15.89 15.88 15.86 

    0   16.19 16.16 16.14 16.12 16.09 16.07 16.05 16.03 16.01 15.99 15.97 15.95 15.93 15.92 15.90 15.88 15.87 15.85 15.84 15.82 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   -1   16.10 16.08 16.06 16.04 16.02 16.00 15.98 15.96 15.94 15.92 15.90 15.89 15.87 15.86 15.84 15.83 15.81 15.80 15.79 15.77 

   -2   16.00 15.98 15.96 15.94 15.92 15.91 15.89 15.87 15.86 15.84 15.83 15.81 15.80 15.78 15.77 15.76 15.75 15.73 15.72 15.71 

   -3   15.88 15.87 15.85 15.83 15.82 15.80 15.79 15.77 15.76 15.75 15.74 15.72 15.71 15.70 15.69 15.68 15.67 15.66 15.65 15.64 

   -4   15.75 15.74 15.72 15.71 15.70 15.68 15.67 15.66 15.65 15.64 15.63 15.62 15.61 15.60 15.59 15.58 15.57 15.56 15.56 15.55 

   -5   15.61 15.59 15.58 15.57 15.56 15.55 15.54 15.53 15.52 15.51 15.50 15.49 15.48 15.48 15.47 15.47 15.46 15.45 15.45 15.44 

   -6   15.44 15.43 15.42 15.41 15.40 15.39 15.38 15.37 15.36 15.36 15.35 15.34 15.34 15.33 15.33 15.33 15.33 15.33 15.32 15.32 

   -7   15.27 15.25 15.24 15.23 15.22 15.22 15.21 15.20 15.19 15.19 15.18 15.18 15.18 15.18 15.18 15.18 15.18 15.18 15.18 15.19 

   -8   15.07 15.06 15.05 15.04 15.04 15.03 15.02 15.02 15.01 15.01 15.01 15.01 15.01 15.01 15.01 15.02 15.02 15.03 15.03 15.04 

   -9   14.87 14.86 14.85 14.85 14.84 14.84 14.83 14.83 14.83 14.83 14.83 14.83 14.83 14.84 14.84 14.85 14.86 14.86 14.87 14.88 

  

  -10   14.66 14.65 14.65 14.65 14.64 14.64 14.64 14.64 14.64 14.65 14.65 14.65 14.66 14.66 14.67 14.68 14.69 14.69 14.70 14.71 

  -11   14.43 14.43 14.44 14.44 14.44 14.45 14.45 14.46 14.47 14.47 14.48 14.48 14.49 14.49 14.50 14.51 14.52 14.52 14.53 14.54 

  -12   14.19 14.20 14.21 14.22 14.23 14.24 14.25 14.26 14.27 14.28 14.29 14.29 14.30 14.31 14.32 14.32 14.33 14.34 14.34 14.35 

  -13   13.92 13.93 13.94 13.96 13.97 13.99 14.00 14.02 14.03 14.05 14.06 14.07 14.08 14.09 14.10 14.10 14.11 14.12 14.12 14.13 

  -14   13.60 13.62 13.63 13.65 13.67 13.68 13.70 13.72 13.73 13.75 13.77 13.78 13.80 13.81 13.82 13.83 13.84 13.85 13.86 13.87 

  -15   13.23 13.25 13.26 13.27 13.29 13.30 13.32 13.34 13.35 13.37 13.39 13.41 13.43 13.45 13.46 13.48 13.50 13.52 13.54 13.56 

  -16   12.79 12.79 12.80 12.81 12.82 12.83 12.85 12.86 12.87 12.89 12.91 12.93 12.96 12.99 13.02 13.05 13.08 13.11 13.15 13.18 

  -17   12.28 12.28 12.27 12.27 12.28 12.28 12.29 12.30 12.32 12.34 12.36 12.39 12.42 12.46 12.50 12.55 12.59 12.64 12.69 12.74 

  -18   11.72 11.71 11.70 11.69 11.69 11.69 11.69 11.70 11.72 11.74 11.77 11.81 11.85 11.90 11.95 12.01 12.07 12.13 12.20 12.27 

  -19   11.14 11.13 11.11 11.10 11.09 11.09 11.09 11.10 11.12 11.14 11.18 11.22 11.27 11.33 11.40 11.47 11.54 11.62 11.70 11.78 

  

  -20   10.56 10.54 10.53 10.52 10.51 10.51 10.52 10.53 10.55 10.58 10.62 10.67 10.73 10.79 10.87 10.95 11.03 11.12 11.22 11.31 

  -21    9.99  9.98  9.98  9.97  9.98  9.99 10.00 10.02 10.05 10.08 10.12 10.17 10.24 10.31 10.39 10.48 10.57 10.67 10.77 10.87 

  -22    9.43  9.43  9.44  9.45  9.47  9.49  9.51  9.54  9.58  9.62  9.67  9.73  9.80  9.88  9.96 10.05 10.15 10.25 10.35 10.45 

  -23    8.88  8.90  8.92  8.94  8.97  9.01  9.04  9.09  9.13  9.19  9.24  9.31  9.38  9.46  9.55  9.64  9.73  9.83  9.93 10.02 

  -24    8.34  8.37  8.41  8.44  8.49  8.53  8.58  8.63  8.69  8.75  8.81  8.89  8.96  9.04  9.13  9.21  9.30  9.39  9.48  9.57 

  -25    7.81  7.85  7.89  7.94  7.99  8.05  8.10  8.16  8.22  8.29  8.36  8.43  8.51  8.59  8.66  8.74  8.83  8.91  8.99  9.07 

  -26    7.30  7.34  7.39  7.44  7.50  7.55  7.61  7.67  7.73  7.80  7.86  7.93  8.00  8.07  8.14  8.22  8.29  8.36  8.43  8.50 

  -27    6.82  6.86  6.91  6.96  7.01  7.06  7.11  7.17  7.23  7.28  7.34  7.40  7.46  7.52  7.59  7.65  7.71  7.78  7.84  7.91 

  -28    6.37  6.40  6.45  6.49  6.53  6.58  6.62  6.67  6.72  6.77  6.82  6.87  6.92  6.97  7.02  7.08  7.13  7.19  7.25  7.31 

  -29    5.93  5.97  6.00  6.04  6.07  6.11  6.15  6.19  6.23  6.27  6.31  6.35  6.39  6.44  6.48  6.53  6.58  6.63  6.69  6.74 

  

  -30    5.52  5.55  5.58  5.61  5.64  5.67  5.70  5.73  5.77  5.80  5.84  5.88  5.92  5.96  6.00  6.04  6.09  6.14  6.19  6.24 

  -31    5.12  5.14  5.17  5.20  5.23  5.26  5.29  5.32  5.35  5.39  5.43  5.47  5.51  5.55  5.59  5.63  5.68  5.72  5.77  5.82 

  -32    4.73  4.76  4.79  4.82  4.85  4.88  4.91  4.95  4.98  5.02  5.06  5.10  5.15  5.19  5.23  5.28  5.32  5.37  5.42  5.47 

  -33    4.37  4.40  4.43  4.46  4.50  4.53  4.57  4.61  4.65  4.69  4.73  4.77  4.82  4.87  4.91  4.96  5.01  5.06  5.11  5.16 

  -34    4.02  4.06  4.09  4.13  4.16  4.20  4.24  4.28  4.32  4.37  4.41  4.46  4.51  4.56  4.61  4.66  4.71  4.76  4.82  4.87 

  -35    3.70  3.73  3.77  3.80  3.84  3.88  3.92  3.96  4.01  4.05  4.10  4.15  4.20  4.25  4.30  4.36  4.41  4.46  4.52  4.57 

  -36    3.39  3.42  3.45  3.49  3.52  3.56  3.60  3.64  3.69  3.73  3.78  3.82  3.87  3.93  3.98  4.03  4.09  4.14  4.20  4.25 

  -37    3.09  3.12  3.15  3.18  3.22  3.25  3.29  3.33  3.37  3.41  3.45  3.50  3.54  3.59  3.64  3.70  3.75  3.81  3.86  3.92 

  -38    2.81  2.83  2.86  2.89  2.92  2.95  2.98  3.02  3.05  3.09  3.13  3.17  3.21  3.26  3.31  3.36  3.41  3.47  3.53  3.58 

  -39    2.54  2.56  2.58  2.61  2.63  2.66  2.69  2.72  2.75  2.78  2.82  2.86  2.90  2.94  2.99  3.04  3.09  3.14  3.20  3.25 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

  -40    2.29  2.31  2.33  2.34  2.37  2.39  2.41  2.44  2.47  2.50  2.53  2.57  2.61  2.65  2.69  2.74  2.79  2.84  2.89  2.95 

  -41    2.06  2.07  2.09  2.10  2.12  2.14  2.16  2.18  2.21  2.24  2.27  2.31  2.34  2.38  2.43  2.47  2.52  2.56  2.61  2.66 

  -42    1.84  1.85  1.87  1.88  1.90  1.91  1.93  1.96  1.98  2.01  2.04  2.07  2.11  2.14  2.18  2.23  2.27  2.31  2.36  2.41 

  -43    1.64  1.65  1.66  1.68  1.70  1.71  1.73  1.75  1.78  1.80  1.83  1.86  1.89  1.93  1.96  2.00  2.04  2.09  2.13  2.18 

  -44    1.45  1.47  1.48  1.50  1.51  1.53  1.55  1.57  1.59  1.61  1.64  1.67  1.70  1.73  1.76  1.80  1.84  1.88  1.92  1.96 

  -45    1.28  1.30  1.31  1.33  1.34  1.36  1.38  1.40  1.42  1.45  1.47  1.50  1.52  1.55  1.58  1.62  1.65  1.69  1.72  1.76 

  -46    1.13  1.14  1.16  1.17  1.19  1.21  1.23  1.25  1.27  1.29  1.31  1.34  1.37  1.39  1.42  1.45  1.48  1.51  1.54  1.58 

  -47    0.99  1.00  1.02  1.04  1.05  1.07  1.09  1.11  1.13  1.15  1.17  1.19  1.22  1.24  1.27  1.30  1.32  1.35  1.38  1.41 

  -48    0.87  0.88  0.90  0.91  0.93  0.94  0.96  0.98  1.00  1.02  1.04  1.06  1.08  1.11  1.13  1.16  1.18  1.21  1.24  1.26 

  -49    0.76  0.77  0.78  0.80  0.81  0.83  0.85  0.87  0.88  0.90  0.92  0.94  0.96  0.98  1.00  1.03  1.05  1.07  1.10  1.13 

  

  -50    0.65  0.67  0.68  0.70  0.71  0.73  0.74  0.76  0.77  0.79  0.81  0.83  0.85  0.87  0.89  0.91  0.93  0.95  0.97  1.00 

  -51    0.56  0.57  0.59  0.60  0.61  0.63  0.64  0.66  0.67  0.69  0.71  0.73  0.74  0.76  0.78  0.80  0.81  0.83  0.85  0.87 

  -52    0.48  0.49  0.50  0.52  0.53  0.54  0.55  0.57  0.58  0.60  0.61  0.63  0.64  0.66  0.68  0.69  0.71  0.73  0.75  0.76 

  -53    0.41  0.42  0.43  0.44  0.45  0.46  0.48  0.49  0.50  0.51  0.53  0.54  0.55  0.57  0.58  0.60  0.61  0.63  0.65  0.66 

  -54    0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.42  0.43  0.44  0.45  0.46  0.47  0.49  0.50  0.51  0.53  0.54  0.56  0.57 

  -55    0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.44  0.45  0.46  0.48  0.49 

  -56    0.24  0.24  0.25  0.26  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.41 

  -57    0.19  0.20  0.20  0.21  0.22  0.22  0.23  0.24  0.25  0.26  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35 

  -58    0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.20  0.20  0.21  0.22  0.22  0.23  0.24  0.25  0.25  0.26  0.27  0.28  0.29 

  -59    0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.18  0.18  0.19  0.19  0.20  0.21  0.22  0.22  0.23  0.24 

  

  -60    0.10  0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.19  0.20 

  -61    0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.15  0.15  0.16 

  -62    0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.12  0.13 

  -63    0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.11 

  -64    0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07  0.08  0.08  0.09 

  -65    0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.07 

  -66    0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05 

  -67    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.04 

  -68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02 

  -69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01 

  

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00 

  -82    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -83    0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -84    0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -85    0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

  -86    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -87    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

  -88    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 

  -89    0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   83    0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   82    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   81    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05 

   80    0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07 

  

   79    0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09 

   78    0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11 

   77    0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.14  0.13 

   76    0.21  0.20  0.20  0.20  0.20  0.20  0.19  0.19  0.19  0.19  0.18  0.18  0.18  0.18  0.18  0.17  0.17  0.17  0.16  0.16 

   75    0.25  0.25  0.25  0.24  0.24  0.24  0.24  0.23  0.23  0.23  0.23  0.22  0.22  0.22  0.21  0.21  0.20  0.20  0.20  0.19 

   74    0.30  0.30  0.30  0.30  0.29  0.29  0.29  0.29  0.28  0.28  0.27  0.27  0.27  0.26  0.26  0.25  0.25  0.24  0.24  0.23 

   73    0.37  0.36  0.36  0.36  0.36  0.35  0.35  0.34  0.34  0.34  0.33  0.33  0.32  0.32  0.31  0.30  0.30  0.29  0.29  0.28 

   72    0.43  0.43  0.43  0.43  0.42  0.42  0.41  0.41  0.41  0.40  0.39  0.39  0.38  0.38  0.37  0.36  0.36  0.35  0.35  0.34 

   71    0.51  0.51  0.50  0.50  0.50  0.49  0.49  0.48  0.48  0.47  0.47  0.46  0.45  0.45  0.44  0.43  0.43  0.42  0.41  0.40 

   70    0.59  0.59  0.58  0.58  0.57  0.57  0.57  0.56  0.55  0.55  0.54  0.54  0.53  0.52  0.52  0.51  0.50  0.49  0.49  0.48 

  

   69    0.67  0.67  0.67  0.66  0.66  0.65  0.65  0.64  0.64  0.63  0.63  0.62  0.61  0.61  0.60  0.59  0.59  0.58  0.57  0.56 

   68    0.77  0.76  0.76  0.75  0.75  0.74  0.74  0.73  0.73  0.72  0.72  0.71  0.71  0.70  0.69  0.69  0.68  0.67  0.67  0.66 

   67    0.87  0.87  0.86  0.86  0.85  0.85  0.84  0.84  0.83  0.83  0.82  0.82  0.81  0.81  0.80  0.79  0.79  0.78  0.77  0.76 

   66    0.99  0.99  0.98  0.98  0.97  0.97  0.96  0.96  0.95  0.95  0.94  0.94  0.93  0.92  0.92  0.91  0.90  0.89  0.89  0.88 

   65    1.13  1.13  1.13  1.12  1.12  1.11  1.10  1.10  1.09  1.09  1.08  1.07  1.06  1.06  1.05  1.04  1.03  1.02  1.01  1.00 

   64    1.30  1.30  1.29  1.29  1.28  1.27  1.27  1.26  1.25  1.24  1.24  1.23  1.22  1.21  1.19  1.18  1.17  1.16  1.15  1.14 

   63    1.49  1.48  1.48  1.47  1.47  1.46  1.45  1.44  1.43  1.42  1.41  1.40  1.38  1.37  1.36  1.34  1.33  1.31  1.30  1.28 

   62    1.69  1.69  1.68  1.67  1.66  1.66  1.64  1.63  1.62  1.61  1.59  1.58  1.56  1.55  1.53  1.51  1.50  1.48  1.46  1.44 

   61    1.90  1.89  1.89  1.88  1.87  1.86  1.85  1.83  1.82  1.80  1.79  1.77  1.75  1.73  1.71  1.69  1.67  1.65  1.63  1.61 

   60    2.11  2.10  2.09  2.08  2.07  2.06  2.05  2.03  2.02  2.00  1.98  1.96  1.94  1.92  1.90  1.88  1.85  1.83  1.81  1.78 

  

   59    2.31  2.30  2.29  2.28  2.27  2.26  2.24  2.23  2.21  2.20  2.18  2.16  2.14  2.11  2.09  2.07  2.04  2.02  2.00  1.97 

   58    2.51  2.50  2.49  2.48  2.47  2.46  2.44  2.43  2.41  2.40  2.38  2.36  2.34  2.32  2.29  2.27  2.25  2.22  2.20  2.17 

   57    2.72  2.71  2.70  2.69  2.68  2.67  2.65  2.64  2.62  2.61  2.59  2.57  2.55  2.53  2.51  2.49  2.46  2.44  2.41  2.39 

   56    2.96  2.95  2.93  2.92  2.91  2.90  2.88  2.87  2.85  2.84  2.82  2.80  2.79  2.77  2.75  2.72  2.70  2.68  2.65  2.62 

   55    3.22  3.20  3.19  3.18  3.16  3.15  3.14  3.12  3.11  3.09  3.08  3.06  3.04  3.02  3.00  2.98  2.96  2.93  2.91  2.88 

   54    3.51  3.49  3.48  3.46  3.45  3.43  3.42  3.41  3.39  3.37  3.36  3.34  3.32  3.30  3.28  3.26  3.24  3.21  3.19  3.16 

   53    3.82  3.81  3.79  3.77  3.76  3.74  3.73  3.71  3.69  3.68  3.66  3.64  3.62  3.60  3.58  3.56  3.54  3.51  3.48  3.45 

   52    4.15  4.13  4.12  4.10  4.08  4.06  4.04  4.02  4.01  3.99  3.97  3.95  3.93  3.91  3.89  3.86  3.84  3.81  3.78  3.74 

   51    4.48  4.46  4.44  4.42  4.40  4.38  4.36  4.34  4.32  4.30  4.28  4.26  4.24  4.21  4.19  4.16  4.13  4.10  4.07  4.03 

   50    4.80  4.78  4.75  4.73  4.71  4.69  4.67  4.65  4.62  4.60  4.58  4.55  4.52  4.50  4.47  4.44  4.40  4.37  4.33  4.29 

  

   49    5.11  5.08  5.06  5.03  5.01  4.98  4.96  4.93  4.90  4.88  4.85  4.82  4.79  4.75  4.72  4.69  4.65  4.61  4.57  4.53 

   48    5.43  5.40  5.37  5.34  5.31  5.27  5.24  5.21  5.18  5.15  5.11  5.08  5.04  5.00  4.97  4.93  4.89  4.85  4.80  4.76 

   47    5.78  5.74  5.71  5.67  5.63  5.59  5.55  5.51  5.47  5.43  5.39  5.35  5.31  5.27  5.23  5.19  5.15  5.10  5.05  5.01 

   46    6.17  6.13  6.09  6.04  6.00  5.95  5.90  5.86  5.81  5.77  5.72  5.68  5.63  5.59  5.54  5.49  5.45  5.40  5.35  5.30 

   45    6.62  6.57  6.53  6.48  6.43  6.38  6.33  6.28  6.23  6.18  6.13  6.07  6.02  5.97  5.92  5.86  5.81  5.76  5.71  5.65 

   44    7.14  7.09  7.04  6.99  6.94  6.89  6.84  6.78  6.73  6.67  6.62  6.56  6.50  6.44  6.39  6.33  6.27  6.21  6.15  6.09 

   43    7.71  7.66  7.61  7.56  7.50  7.45  7.40  7.34  7.28  7.22  7.16  7.10  7.04  6.98  6.92  6.85  6.79  6.72  6.66  6.59 

   42    8.29  8.24  8.19  8.13  8.08  8.02  7.96  7.91  7.85  7.79  7.73  7.66  7.60  7.53  7.47  7.40  7.33  7.26  7.18  7.11 

   41    8.85  8.80  8.74  8.69  8.63  8.57  8.51  8.45  8.39  8.33  8.26  8.20  8.13  8.06  7.99  7.92  7.85  7.77  7.69  7.61 

   40    9.35  9.29  9.23  9.17  9.11  9.05  8.99  8.93  8.86  8.80  8.73  8.67  8.60  8.53  8.45  8.38  8.30  8.22  8.14  8.05 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   39    9.76  9.69  9.63  9.57  9.50  9.44  9.38  9.31  9.24  9.17  9.11  9.03  8.96  8.89  8.81  8.73  8.65  8.57  8.49  8.41 

   38   10.10 10.03  9.97  9.90  9.83  9.76  9.69  9.62  9.55  9.47  9.40  9.32  9.25  9.17  9.09  9.01  8.93  8.86  8.78  8.70 

   37   10.41 10.34 10.27 10.20 10.12 10.05  9.97  9.89  9.82  9.74  9.66  9.58  9.50  9.42  9.34  9.26  9.18  9.11  9.04  8.97 

   36   10.72 10.65 10.57 10.50 10.42 10.34 10.26 10.18 10.09 10.01  9.92  9.84  9.76  9.68  9.60  9.52  9.45  9.38  9.31  9.25 

   35   11.06 10.98 10.91 10.83 10.75 10.67 10.59 10.50 10.42 10.33 10.24 10.16 10.08  9.99  9.91  9.84  9.77  9.70  9.63  9.57 

   34   11.44 11.37 11.30 11.22 11.14 11.06 10.98 10.90 10.82 10.73 10.65 10.56 10.48 10.40 10.32 10.24 10.17 10.10 10.03  9.97 

   33   11.85 11.79 11.72 11.65 11.57 11.50 11.43 11.35 11.27 11.19 11.11 11.03 10.95 10.87 10.79 10.71 10.63 10.56 10.49 10.42 

   32   12.27 12.21 12.14 12.08 12.02 11.95 11.88 11.81 11.74 11.66 11.59 11.51 11.43 11.35 11.27 11.20 11.12 11.04 10.97 10.89 

   31   12.67 12.61 12.55 12.50 12.44 12.38 12.31 12.25 12.18 12.11 12.04 11.97 11.90 11.82 11.74 11.67 11.59 11.51 11.43 11.35 

   30   13.02 12.97 12.92 12.86 12.81 12.75 12.69 12.63 12.57 12.50 12.44 12.37 12.30 12.23 12.15 12.08 12.01 11.93 11.85 11.77 

  

   29   13.30 13.26 13.21 13.16 13.10 13.05 12.99 12.93 12.87 12.81 12.75 12.68 12.62 12.55 12.48 12.42 12.35 12.27 12.20 12.12 

   28   13.53 13.48 13.43 13.38 13.33 13.28 13.22 13.16 13.11 13.05 12.99 12.93 12.87 12.81 12.75 12.68 12.62 12.55 12.49 12.42 

   27   13.70 13.66 13.61 13.56 13.51 13.46 13.41 13.35 13.30 13.24 13.19 13.13 13.08 13.02 12.96 12.90 12.84 12.79 12.73 12.67 

   26   13.85 13.81 13.76 13.71 13.66 13.61 13.56 13.51 13.46 13.41 13.36 13.31 13.25 13.20 13.15 13.09 13.04 12.99 12.94 12.89 

   25   14.00 13.95 13.90 13.86 13.81 13.76 13.71 13.66 13.61 13.57 13.52 13.47 13.42 13.37 13.32 13.28 13.23 13.18 13.13 13.09 

   24   14.15 14.11 14.06 14.01 13.96 13.91 13.87 13.82 13.77 13.73 13.68 13.64 13.59 13.55 13.50 13.46 13.41 13.37 13.32 13.28 

   23   14.31 14.26 14.21 14.17 14.12 14.07 14.03 13.98 13.93 13.89 13.85 13.80 13.76 13.72 13.67 13.63 13.59 13.54 13.50 13.45 

   22   14.46 14.42 14.37 14.32 14.28 14.23 14.19 14.14 14.10 14.05 14.01 13.97 13.92 13.88 13.84 13.79 13.75 13.71 13.67 13.62 

   21   14.62 14.57 14.52 14.48 14.43 14.39 14.35 14.30 14.26 14.21 14.17 14.13 14.08 14.04 14.00 13.95 13.91 13.87 13.83 13.79 

   20   14.76 14.72 14.67 14.63 14.58 14.54 14.50 14.45 14.41 14.37 14.32 14.28 14.24 14.19 14.15 14.11 14.07 14.02 13.98 13.94 

  

   19   14.90 14.85 14.81 14.77 14.72 14.68 14.64 14.59 14.55 14.51 14.46 14.42 14.38 14.34 14.30 14.26 14.21 14.17 14.13 14.09 

   18   15.02 14.98 14.93 14.89 14.85 14.81 14.76 14.72 14.68 14.64 14.60 14.56 14.52 14.47 14.43 14.39 14.35 14.31 14.27 14.23 

   17   15.13 15.09 15.05 15.01 14.97 14.93 14.89 14.84 14.80 14.76 14.72 14.68 14.64 14.60 14.56 14.53 14.49 14.45 14.41 14.37 

   16   15.24 15.20 15.16 15.12 15.08 15.04 15.00 14.96 14.92 14.88 14.84 14.80 14.76 14.73 14.69 14.65 14.61 14.58 14.54 14.50 

   15   15.34 15.30 15.26 15.22 15.18 15.14 15.10 15.06 15.03 14.99 14.95 14.91 14.88 14.84 14.80 14.77 14.73 14.70 14.66 14.63 

   14   15.43 15.39 15.35 15.31 15.28 15.24 15.20 15.16 15.13 15.09 15.05 15.02 14.98 14.95 14.91 14.88 14.84 14.81 14.78 14.74 

   13   15.51 15.48 15.44 15.40 15.37 15.33 15.29 15.26 15.22 15.19 15.15 15.12 15.08 15.05 15.02 14.98 14.95 14.92 14.88 14.85 

   12   15.59 15.55 15.52 15.48 15.45 15.41 15.38 15.35 15.31 15.28 15.24 15.21 15.18 15.14 15.11 15.08 15.05 15.01 14.98 14.95 

   11   15.66 15.62 15.59 15.56 15.52 15.49 15.46 15.43 15.39 15.36 15.33 15.30 15.26 15.23 15.20 15.17 15.14 15.10 15.07 15.04 

   10   15.72 15.69 15.66 15.62 15.59 15.56 15.53 15.50 15.47 15.43 15.40 15.37 15.34 15.31 15.28 15.25 15.22 15.19 15.16 15.13 

  

    9   15.77 15.74 15.71 15.68 15.65 15.62 15.59 15.56 15.53 15.50 15.47 15.44 15.41 15.38 15.35 15.33 15.30 15.27 15.24 15.21 

    8   15.82 15.79 15.76 15.73 15.70 15.67 15.64 15.61 15.59 15.56 15.53 15.50 15.47 15.45 15.42 15.39 15.36 15.34 15.31 15.28 

    7   15.85 15.82 15.79 15.77 15.74 15.71 15.69 15.66 15.63 15.61 15.58 15.56 15.53 15.50 15.48 15.45 15.43 15.40 15.37 15.35 

    6   15.87 15.85 15.82 15.80 15.77 15.75 15.72 15.70 15.67 15.65 15.62 15.60 15.58 15.55 15.53 15.50 15.48 15.45 15.43 15.40 

    5   15.89 15.86 15.84 15.82 15.79 15.77 15.75 15.72 15.70 15.68 15.66 15.63 15.61 15.59 15.57 15.54 15.52 15.50 15.48 15.45 

    4   15.89 15.87 15.85 15.83 15.81 15.78 15.76 15.74 15.72 15.70 15.68 15.66 15.64 15.62 15.60 15.58 15.56 15.54 15.51 15.49 

    3   15.89 15.87 15.85 15.83 15.81 15.79 15.77 15.75 15.73 15.71 15.69 15.68 15.66 15.64 15.62 15.60 15.58 15.56 15.54 15.52 

    2   15.87 15.85 15.84 15.82 15.80 15.78 15.77 15.75 15.73 15.72 15.70 15.68 15.67 15.65 15.63 15.61 15.59 15.58 15.56 15.54 

    1   15.84 15.83 15.81 15.80 15.78 15.77 15.75 15.74 15.72 15.71 15.69 15.68 15.66 15.65 15.63 15.61 15.60 15.58 15.57 15.55 

    0   15.81 15.79 15.78 15.77 15.75 15.74 15.73 15.71 15.70 15.69 15.67 15.66 15.65 15.63 15.62 15.61 15.59 15.58 15.56 15.55 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   -1   15.76 15.75 15.74 15.73 15.71 15.70 15.69 15.68 15.67 15.65 15.64 15.63 15.62 15.61 15.60 15.58 15.57 15.56 15.55 15.53 

   -2   15.70 15.69 15.68 15.67 15.66 15.65 15.64 15.63 15.62 15.61 15.60 15.59 15.58 15.57 15.56 15.55 15.54 15.53 15.52 15.50 

   -3   15.63 15.62 15.61 15.60 15.59 15.59 15.58 15.57 15.56 15.56 15.55 15.54 15.53 15.52 15.51 15.50 15.50 15.49 15.48 15.47 

   -4   15.54 15.53 15.53 15.52 15.51 15.51 15.51 15.50 15.49 15.49 15.48 15.48 15.47 15.46 15.46 15.45 15.44 15.43 15.42 15.42 

   -5   15.44 15.44 15.43 15.43 15.42 15.42 15.42 15.41 15.41 15.41 15.40 15.40 15.40 15.39 15.39 15.38 15.38 15.37 15.36 15.36 

   -6   15.32 15.32 15.32 15.32 15.32 15.32 15.31 15.31 15.31 15.31 15.31 15.31 15.31 15.31 15.31 15.30 15.30 15.30 15.29 15.29 

   -7   15.19 15.19 15.19 15.20 15.20 15.20 15.20 15.20 15.20 15.21 15.21 15.21 15.21 15.21 15.21 15.21 15.21 15.21 15.21 15.21 

   -8   15.04 15.05 15.05 15.06 15.06 15.07 15.07 15.08 15.08 15.09 15.09 15.10 15.10 15.10 15.11 15.11 15.11 15.11 15.11 15.11 

   -9   14.89 14.89 14.90 14.91 14.92 14.93 14.93 14.94 14.95 14.96 14.96 14.97 14.97 14.98 14.98 14.99 14.99 14.99 15.00 15.00 

  

  -10   14.72 14.73 14.74 14.75 14.76 14.77 14.78 14.79 14.80 14.81 14.81 14.82 14.83 14.84 14.84 14.85 14.86 14.86 14.86 14.87 

  -11   14.55 14.56 14.57 14.58 14.59 14.60 14.61 14.62 14.63 14.64 14.65 14.66 14.67 14.68 14.69 14.69 14.70 14.71 14.71 14.72 

  -12   14.36 14.37 14.38 14.39 14.40 14.41 14.43 14.44 14.45 14.46 14.47 14.48 14.49 14.50 14.51 14.52 14.53 14.53 14.54 14.55 

  -13   14.14 14.15 14.16 14.17 14.18 14.20 14.22 14.23 14.25 14.26 14.27 14.29 14.30 14.31 14.32 14.33 14.34 14.35 14.36 14.37 

  -14   13.88 13.90 13.91 13.93 13.94 13.96 13.98 14.00 14.02 14.04 14.05 14.07 14.08 14.10 14.11 14.12 14.14 14.15 14.17 14.18 

  -15   13.58 13.60 13.62 13.65 13.67 13.69 13.71 13.73 13.76 13.78 13.80 13.83 13.85 13.87 13.89 13.91 13.93 13.95 13.97 13.99 

  -16   13.22 13.25 13.29 13.32 13.35 13.38 13.41 13.44 13.47 13.50 13.54 13.57 13.60 13.63 13.66 13.69 13.72 13.75 13.78 13.80 

  -17   12.80 12.85 12.90 12.95 12.99 13.04 13.08 13.13 13.17 13.22 13.26 13.30 13.34 13.38 13.42 13.46 13.49 13.53 13.56 13.59 

  -18   12.34 12.40 12.47 12.54 12.61 12.67 12.73 12.79 12.85 12.90 12.96 13.01 13.06 13.11 13.15 13.19 13.23 13.27 13.31 13.34 

  -19   11.87 11.95 12.03 12.12 12.20 12.28 12.35 12.43 12.49 12.56 12.62 12.68 12.73 12.79 12.83 12.88 12.93 12.97 13.01 13.05 

  

  -20   11.41 11.50 11.60 11.69 11.78 11.87 11.95 12.03 12.10 12.17 12.24 12.30 12.36 12.41 12.46 12.51 12.56 12.60 12.64 12.68 

  -21   10.97 11.08 11.17 11.27 11.36 11.45 11.53 11.60 11.67 11.74 11.80 11.86 11.92 11.97 12.02 12.07 12.11 12.16 12.20 12.24 

  -22   10.55 10.65 10.75 10.84 10.93 11.01 11.08 11.15 11.21 11.27 11.33 11.38 11.43 11.47 11.52 11.56 11.61 11.65 11.69 11.73 

  -23   10.12 10.21 10.30 10.39 10.47 10.54 10.60 10.66 10.72 10.77 10.82 10.86 10.91 10.95 10.99 11.03 11.07 11.11 11.15 11.20 

  -24    9.66  9.74  9.82  9.90  9.97 10.04 10.09 10.15 10.20 10.24 10.29 10.33 10.37 10.40 10.44 10.48 10.52 10.56 10.61 10.65 

  -25    9.14  9.22  9.29  9.36  9.43  9.49  9.55  9.60  9.65  9.70  9.74  9.78  9.83  9.87  9.91  9.95  9.99 10.04 10.08 10.14 

  -26    8.57  8.64  8.71  8.77  8.84  8.90  8.96  9.02  9.07  9.12  9.18  9.23  9.28  9.33  9.38  9.43  9.49  9.54  9.60  9.66 

  -27    7.97  8.03  8.10  8.16  8.23  8.29  8.35  8.41  8.47  8.54  8.60  8.66  8.72  8.79  8.85  8.92  8.98  9.05  9.13  9.20 

  -28    7.37  7.43  7.49  7.55  7.62  7.68  7.75  7.82  7.88  7.95  8.02  8.10  8.17  8.25  8.33  8.41  8.49  8.58  8.67  8.76 

  -29    6.80  6.86  6.92  6.98  7.04  7.11  7.18  7.25  7.32  7.40  7.48  7.56  7.64  7.73  7.82  7.91  8.01  8.11  8.21  8.32 

  

  -30    6.29  6.35  6.41  6.47  6.53  6.60  6.67  6.74  6.82  6.90  6.98  7.07  7.15  7.25  7.34  7.44  7.54  7.65  7.75  7.86 

  -31    5.87  5.93  5.98  6.04  6.11  6.17  6.24  6.31  6.38  6.46  6.54  6.63  6.71  6.80  6.89  6.99  7.09  7.19  7.29  7.40 

  -32    5.52  5.57  5.63  5.69  5.75  5.81  5.87  5.94  6.01  6.08  6.16  6.23  6.31  6.40  6.48  6.56  6.65  6.74  6.83  6.92 

  -33    5.21  5.27  5.32  5.38  5.43  5.49  5.55  5.61  5.67  5.74  5.81  5.88  5.94  6.02  6.09  6.16  6.23  6.31  6.38  6.46 

  -34    4.92  4.98  5.03  5.09  5.14  5.20  5.25  5.31  5.36  5.42  5.48  5.54  5.60  5.65  5.71  5.77  5.83  5.89  5.95  6.01 

  -35    4.63  4.68  4.74  4.79  4.85  4.90  4.95  5.00  5.05  5.11  5.15  5.20  5.25  5.30  5.35  5.40  5.45  5.50  5.55  5.60 

  -36    4.31  4.37  4.42  4.48  4.53  4.59  4.64  4.69  4.74  4.79  4.83  4.88  4.92  4.96  5.01  5.05  5.10  5.14  5.19  5.24 

  -37    3.98  4.04  4.09  4.15  4.21  4.26  4.32  4.37  4.42  4.47  4.51  4.56  4.60  4.65  4.69  4.74  4.78  4.83  4.88  4.93 

  -38    3.64  3.70  3.76  3.82  3.87  3.93  3.99  4.04  4.10  4.15  4.20  4.25  4.30  4.35  4.40  4.44  4.49  4.54  4.59  4.64 

  -39    3.31  3.37  3.43  3.49  3.55  3.60  3.66  3.72  3.78  3.83  3.89  3.94  4.00  4.05  4.11  4.16  4.21  4.27  4.32  4.37 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

  -40    3.00  3.06  3.11  3.17  3.23  3.29  3.35  3.41  3.47  3.53  3.59  3.65  3.70  3.76  3.82  3.88  3.93  3.99  4.04  4.10 

  -41    2.72  2.77  2.83  2.88  2.94  3.00  3.05  3.11  3.17  3.23  3.29  3.35  3.41  3.47  3.53  3.59  3.65  3.70  3.76  3.81 

  -42    2.46  2.51  2.56  2.61  2.67  2.72  2.78  2.83  2.89  2.95  3.01  3.06  3.12  3.18  3.24  3.30  3.35  3.41  3.46  3.51 

  -43    2.22  2.27  2.32  2.37  2.42  2.47  2.52  2.57  2.62  2.68  2.73  2.79  2.84  2.90  2.96  3.01  3.06  3.12  3.17  3.21 

  -44    2.00  2.05  2.09  2.14  2.18  2.23  2.28  2.32  2.37  2.43  2.48  2.53  2.58  2.63  2.68  2.73  2.78  2.83  2.88  2.92 

  -45    1.80  1.84  1.88  1.92  1.97  2.01  2.06  2.10  2.15  2.19  2.24  2.29  2.34  2.38  2.43  2.48  2.52  2.56  2.61  2.65 

  -46    1.61  1.65  1.69  1.73  1.77  1.81  1.85  1.89  1.94  1.98  2.02  2.07  2.11  2.15  2.19  2.24  2.28  2.32  2.36  2.40 

  -47    1.44  1.48  1.51  1.55  1.58  1.62  1.66  1.70  1.74  1.78  1.82  1.86  1.90  1.94  1.98  2.02  2.06  2.10  2.14  2.18 

  -48    1.29  1.32  1.35  1.39  1.42  1.45  1.49  1.52  1.56  1.59  1.63  1.67  1.70  1.74  1.78  1.82  1.86  1.90  1.93  1.97 

  -49    1.15  1.18  1.21  1.24  1.26  1.29  1.33  1.36  1.39  1.42  1.46  1.49  1.53  1.56  1.60  1.64  1.67  1.71  1.75  1.79 

  

  -50    1.02  1.04  1.07  1.10  1.12  1.15  1.18  1.21  1.24  1.27  1.30  1.33  1.37  1.40  1.43  1.47  1.50  1.54  1.58  1.61 

  -51    0.90  0.92  0.94  0.96  0.99  1.02  1.04  1.07  1.10  1.13  1.16  1.19  1.22  1.25  1.28  1.32  1.35  1.38  1.42  1.45 

  -52    0.78  0.80  0.82  0.85  0.87  0.89  0.92  0.95  0.97  1.00  1.03  1.06  1.09  1.12  1.15  1.18  1.21  1.24  1.27  1.30 

  -53    0.68  0.70  0.72  0.74  0.76  0.78  0.81  0.83  0.86  0.88  0.91  0.93  0.96  0.99  1.02  1.05  1.08  1.11  1.14  1.17 

  -54    0.59  0.61  0.62  0.64  0.66  0.68  0.70  0.72  0.75  0.77  0.80  0.82  0.85  0.88  0.90  0.93  0.96  0.99  1.01  1.04 

  -55    0.50  0.52  0.54  0.55  0.57  0.59  0.61  0.63  0.65  0.67  0.70  0.72  0.75  0.77  0.80  0.82  0.85  0.87  0.90  0.92 

  -56    0.43  0.44  0.46  0.47  0.49  0.51  0.53  0.55  0.57  0.59  0.61  0.63  0.65  0.68  0.70  0.72  0.75  0.77  0.80  0.82 

  -57    0.36  0.37  0.39  0.40  0.42  0.43  0.45  0.47  0.49  0.51  0.53  0.55  0.57  0.59  0.61  0.64  0.66  0.68  0.70  0.73 

  -58    0.30  0.31  0.33  0.34  0.35  0.37  0.38  0.40  0.42  0.44  0.46  0.48  0.50  0.52  0.54  0.56  0.58  0.60  0.62  0.64 

  -59    0.25  0.26  0.27  0.28  0.30  0.31  0.32  0.34  0.36  0.37  0.39  0.41  0.43  0.45  0.47  0.49  0.51  0.53  0.55  0.57 

  

  -60    0.21  0.21  0.22  0.24  0.25  0.26  0.27  0.29  0.30  0.32  0.34  0.35  0.37  0.39  0.41  0.42  0.44  0.46  0.48  0.49 

  -61    0.17  0.18  0.18  0.19  0.21  0.22  0.23  0.24  0.26  0.27  0.29  0.30  0.31  0.33  0.35  0.36  0.38  0.39  0.41  0.42 

  -62    0.14  0.14  0.15  0.16  0.17  0.18  0.19  0.20  0.21  0.23  0.24  0.25  0.26  0.28  0.29  0.31  0.32  0.33  0.35  0.36 

  -63    0.11  0.12  0.13  0.13  0.14  0.15  0.16  0.17  0.18  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.27  0.28  0.29  0.30 

  -64    0.09  0.10  0.10  0.11  0.12  0.12  0.13  0.14  0.15  0.15  0.16  0.17  0.18  0.19  0.20  0.21  0.22  0.23  0.24  0.25 

  -65    0.07  0.08  0.08  0.09  0.09  0.10  0.11  0.11  0.12  0.13  0.13  0.14  0.15  0.16  0.16  0.17  0.18  0.19  0.20  0.21 

  -66    0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.10  0.10  0.11  0.11  0.12  0.13  0.13  0.14  0.15  0.16  0.17  0.17 

  -67    0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.12  0.13  0.14  0.15 

  -68    0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.10  0.10  0.11  0.12  0.13 

  -69    0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.08  0.08  0.09  0.10  0.10  0.11 

  

  -70    0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.09  0.09 

  -71    0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08 

  -72    0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.05  0.05  0.06 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.05 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.03  0.04 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02 

  

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02 

  -81    0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02 

  -82    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -83    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

  -84    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -85    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

  -86    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -87    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06 

  -88    0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07 

  -89    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00 

   82    0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.00  0.00 

   81    0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01  0.01 

   80    0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02 

  

   79    0.09  0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03 

   78    0.11  0.11  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.05 

   77    0.13  0.13  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08 

   76    0.16  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.10  0.10 

   75    0.19  0.19  0.18  0.18  0.18  0.17  0.17  0.17  0.16  0.16  0.16  0.15  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.13 

   74    0.23  0.23  0.22  0.22  0.21  0.21  0.20  0.20  0.20  0.19  0.19  0.18  0.18  0.18  0.17  0.17  0.16  0.16  0.16  0.15 

   73    0.28  0.27  0.27  0.26  0.26  0.25  0.25  0.24  0.24  0.23  0.23  0.22  0.22  0.21  0.21  0.20  0.20  0.19  0.19  0.18 

   72    0.33  0.33  0.32  0.31  0.31  0.30  0.29  0.29  0.28  0.28  0.27  0.26  0.26  0.25  0.24  0.24  0.23  0.23  0.22  0.22 

   71    0.40  0.39  0.38  0.37  0.37  0.36  0.35  0.34  0.34  0.33  0.32  0.31  0.31  0.30  0.29  0.28  0.28  0.27  0.26  0.26 

   70    0.47  0.46  0.45  0.44  0.44  0.43  0.42  0.41  0.40  0.39  0.38  0.37  0.37  0.36  0.35  0.34  0.33  0.32  0.32  0.31 

  

   69    0.55  0.55  0.54  0.53  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.45  0.44  0.43  0.42  0.41  0.40  0.39  0.38  0.37 

   68    0.65  0.64  0.63  0.62  0.61  0.60  0.59  0.58  0.57  0.56  0.54  0.53  0.52  0.51  0.50  0.49  0.47  0.46  0.45  0.44 

   67    0.75  0.74  0.73  0.72  0.71  0.70  0.69  0.68  0.67  0.65  0.64  0.63  0.62  0.60  0.59  0.57  0.56  0.54  0.53  0.52 

   66    0.87  0.86  0.84  0.83  0.82  0.81  0.80  0.79  0.77  0.76  0.75  0.73  0.72  0.70  0.69  0.67  0.65  0.63  0.62  0.60 

   65    0.99  0.98  0.97  0.95  0.94  0.93  0.91  0.90  0.89  0.87  0.86  0.84  0.82  0.81  0.79  0.77  0.75  0.73  0.71  0.69 

   64    1.12  1.11  1.10  1.08  1.07  1.05  1.04  1.02  1.00  0.99  0.97  0.95  0.93  0.91  0.89  0.88  0.86  0.84  0.82  0.79 

   63    1.27  1.25  1.24  1.22  1.20  1.18  1.17  1.15  1.13  1.11  1.09  1.07  1.05  1.03  1.01  0.99  0.97  0.94  0.92  0.90 

   62    1.42  1.40  1.38  1.36  1.34  1.32  1.30  1.28  1.26  1.24  1.22  1.20  1.18  1.15  1.13  1.11  1.08  1.06  1.04  1.01 

   61    1.59  1.56  1.54  1.52  1.50  1.47  1.45  1.43  1.41  1.38  1.36  1.34  1.31  1.29  1.26  1.24  1.21  1.19  1.16  1.14 

   60    1.76  1.74  1.71  1.69  1.66  1.64  1.61  1.59  1.56  1.54  1.51  1.49  1.46  1.43  1.41  1.38  1.35  1.33  1.30  1.27 

  

   59    1.95  1.92  1.90  1.87  1.84  1.82  1.79  1.76  1.73  1.70  1.68  1.65  1.62  1.59  1.56  1.54  1.51  1.48  1.45  1.42 

   58    2.15  2.12  2.09  2.06  2.04  2.01  1.98  1.95  1.92  1.89  1.86  1.83  1.80  1.77  1.73  1.70  1.67  1.64  1.61  1.58 

   57    2.36  2.33  2.30  2.27  2.24  2.21  2.18  2.15  2.12  2.09  2.05  2.02  1.99  1.95  1.92  1.88  1.85  1.82  1.78  1.75 

   56    2.59  2.56  2.53  2.50  2.47  2.44  2.40  2.37  2.33  2.30  2.26  2.22  2.19  2.15  2.11  2.08  2.04  2.00  1.97  1.93 

   55    2.85  2.82  2.79  2.75  2.71  2.68  2.64  2.60  2.56  2.52  2.48  2.44  2.40  2.36  2.32  2.28  2.24  2.20  2.17  2.13 

   54    3.13  3.09  3.06  3.02  2.98  2.94  2.89  2.85  2.80  2.76  2.71  2.67  2.62  2.58  2.53  2.49  2.45  2.42  2.38  2.34 

   53    3.42  3.38  3.34  3.30  3.25  3.20  3.16  3.11  3.06  3.01  2.95  2.90  2.86  2.81  2.76  2.72  2.68  2.63  2.59  2.55 

   52    3.71  3.67  3.62  3.58  3.53  3.48  3.42  3.37  3.32  3.26  3.21  3.15  3.10  3.05  3.00  2.95  2.91  2.86  2.82  2.78 

   51    3.99  3.95  3.90  3.85  3.80  3.74  3.69  3.63  3.58  3.52  3.47  3.41  3.36  3.30  3.25  3.20  3.15  3.11  3.06  3.02 

   50    4.25  4.21  4.16  4.11  4.06  4.00  3.95  3.89  3.84  3.78  3.73  3.67  3.62  3.56  3.51  3.46  3.41  3.36  3.32  3.28 

  

   49    4.49  4.44  4.39  4.34  4.30  4.25  4.19  4.14  4.09  4.04  3.99  3.93  3.88  3.83  3.78  3.73  3.68  3.64  3.59  3.55 

   48    4.71  4.67  4.62  4.57  4.53  4.48  4.43  4.39  4.34  4.29  4.25  4.20  4.15  4.10  4.06  4.01  3.96  3.92  3.87  3.83 

   47    4.96  4.91  4.86  4.82  4.77  4.73  4.68  4.64  4.60  4.56  4.51  4.47  4.43  4.38  4.34  4.29  4.25  4.20  4.16  4.12 

   46    5.25  5.20  5.15  5.10  5.05  5.01  4.96  4.92  4.88  4.83  4.79  4.75  4.71  4.66  4.62  4.57  4.53  4.49  4.44  4.40 

   45    5.60  5.55  5.49  5.44  5.39  5.34  5.29  5.24  5.18  5.13  5.09  5.04  4.99  4.94  4.90  4.85  4.81  4.76  4.72  4.68 

   44    6.03  5.98  5.92  5.85  5.79  5.73  5.66  5.60  5.53  5.47  5.40  5.34  5.28  5.23  5.17  5.12  5.07  5.02  4.98  4.93 

   43    6.52  6.46  6.38  6.31  6.23  6.15  6.07  5.99  5.91  5.83  5.75  5.67  5.60  5.53  5.46  5.40  5.34  5.29  5.23  5.18 

   42    7.03  6.95  6.87  6.78  6.69  6.59  6.50  6.40  6.31  6.21  6.12  6.03  5.94  5.86  5.78  5.71  5.64  5.57  5.51  5.45 

   41    7.52  7.43  7.34  7.24  7.14  7.04  6.93  6.83  6.73  6.62  6.52  6.42  6.32  6.23  6.14  6.06  5.98  5.90  5.83  5.77 

   40    7.96  7.87  7.77  7.67  7.57  7.47  7.36  7.26  7.15  7.05  6.95  6.85  6.75  6.65  6.56  6.47  6.39  6.31  6.23  6.16 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   39    8.32  8.23  8.14  8.05  7.96  7.86  7.77  7.68  7.58  7.49  7.40  7.30  7.21  7.13  7.04  6.96  6.87  6.79  6.71  6.64 

   38    8.62  8.54  8.47  8.39  8.31  8.24  8.16  8.09  8.01  7.94  7.86  7.79  7.71  7.64  7.56  7.49  7.41  7.34  7.26  7.18 

   37    8.90  8.84  8.78  8.72  8.66  8.60  8.55  8.49  8.44  8.38  8.32  8.27  8.21  8.15  8.09  8.03  7.96  7.89  7.82  7.74 

   36    9.19  9.14  9.09  9.04  9.00  8.96  8.92  8.89  8.85  8.81  8.77  8.73  8.69  8.64  8.59  8.54  8.48  8.42  8.35  8.27 

   35    9.52  9.47  9.43  9.39  9.36  9.33  9.30  9.27  9.25  9.22  9.19  9.16  9.12  9.08  9.04  8.99  8.93  8.87  8.80  8.73 

   34    9.92  9.87  9.82  9.78  9.74  9.71  9.68  9.65  9.62  9.59  9.56  9.53  9.49  9.45  9.40  9.35  9.30  9.23  9.17  9.09 

   33   10.36 10.30 10.25 10.20 10.15 10.10 10.06 10.02  9.98  9.94  9.90  9.85  9.81  9.76  9.71  9.65  9.59  9.52  9.46  9.38 

   32   10.82 10.75 10.69 10.62 10.56 10.50 10.44 10.38 10.33 10.27 10.21 10.16 10.10 10.04  9.98  9.91  9.85  9.78  9.71  9.64 

   31   11.27 11.20 11.12 11.04 10.97 10.89 10.82 10.75 10.67 10.60 10.53 10.46 10.39 10.32 10.25 10.18 10.11 10.04  9.97  9.91 

   30   11.69 11.61 11.53 11.44 11.36 11.27 11.19 11.11 11.02 10.94 10.86 10.78 10.70 10.63 10.55 10.48 10.41 10.34 10.28 10.22 

  

   29   12.05 11.97 11.89 11.81 11.72 11.64 11.55 11.47 11.38 11.30 11.22 11.14 11.06 10.98 10.91 10.84 10.77 10.71 10.65 10.60 

   28   12.35 12.28 12.21 12.13 12.05 11.98 11.90 11.82 11.74 11.66 11.58 11.51 11.44 11.37 11.30 11.24 11.18 11.12 11.07 11.02 

   27   12.61 12.55 12.49 12.42 12.35 12.29 12.22 12.15 12.08 12.01 11.95 11.88 11.82 11.76 11.70 11.65 11.60 11.55 11.50 11.45 

   26   12.84 12.79 12.73 12.68 12.62 12.57 12.51 12.45 12.40 12.34 12.29 12.23 12.18 12.13 12.08 12.04 11.99 11.95 11.91 11.86 

   25   13.04 12.99 12.95 12.90 12.86 12.81 12.77 12.72 12.68 12.63 12.59 12.55 12.51 12.46 12.42 12.38 12.34 12.30 12.26 12.22 

   24   13.23 13.19 13.14 13.10 13.06 13.02 12.99 12.95 12.91 12.88 12.84 12.81 12.77 12.73 12.69 12.65 12.61 12.57 12.53 12.50 

   23   13.41 13.37 13.33 13.29 13.25 13.21 13.18 13.14 13.11 13.08 13.05 13.01 12.98 12.94 12.91 12.87 12.83 12.79 12.75 12.72 

   22   13.58 13.54 13.50 13.46 13.42 13.39 13.35 13.32 13.28 13.25 13.21 13.18 13.15 13.11 13.08 13.04 13.00 12.97 12.93 12.90 

   21   13.74 13.70 13.66 13.62 13.58 13.55 13.51 13.47 13.43 13.40 13.36 13.33 13.29 13.26 13.22 13.19 13.15 13.12 13.09 13.05 

   20   13.90 13.86 13.82 13.78 13.74 13.70 13.66 13.62 13.58 13.54 13.51 13.47 13.43 13.40 13.36 13.33 13.30 13.26 13.23 13.20 

  

   19   14.05 14.01 13.97 13.93 13.89 13.85 13.81 13.77 13.73 13.69 13.66 13.62 13.58 13.55 13.51 13.48 13.45 13.41 13.38 13.35 

   18   14.20 14.16 14.12 14.08 14.04 14.00 13.96 13.92 13.88 13.84 13.81 13.77 13.73 13.70 13.67 13.63 13.60 13.57 13.54 13.51 

   17   14.33 14.30 14.26 14.22 14.18 14.14 14.11 14.07 14.03 13.99 13.96 13.92 13.89 13.85 13.82 13.79 13.76 13.73 13.70 13.67 

   16   14.47 14.43 14.39 14.36 14.32 14.28 14.25 14.21 14.18 14.14 14.11 14.07 14.04 14.01 13.97 13.94 13.91 13.88 13.85 13.83 

   15   14.59 14.55 14.52 14.48 14.45 14.42 14.38 14.35 14.31 14.28 14.25 14.21 14.18 14.15 14.12 14.09 14.06 14.03 14.00 13.97 

   14   14.71 14.67 14.64 14.60 14.57 14.54 14.51 14.47 14.44 14.41 14.38 14.35 14.32 14.29 14.26 14.23 14.20 14.17 14.14 14.11 

   13   14.82 14.78 14.75 14.72 14.69 14.65 14.62 14.59 14.56 14.53 14.50 14.47 14.44 14.41 14.38 14.35 14.33 14.30 14.27 14.24 

   12   14.92 14.89 14.85 14.82 14.79 14.76 14.73 14.70 14.67 14.64 14.61 14.58 14.55 14.53 14.50 14.47 14.44 14.42 14.39 14.36 

   11   15.01 14.98 14.95 14.92 14.89 14.86 14.83 14.80 14.77 14.75 14.72 14.69 14.66 14.63 14.61 14.58 14.55 14.53 14.50 14.48 

   10   15.10 15.07 15.04 15.01 14.98 14.95 14.93 14.90 14.87 14.84 14.81 14.79 14.76 14.73 14.71 14.68 14.65 14.63 14.60 14.58 

  

    9   15.18 15.15 15.12 15.10 15.07 15.04 15.01 14.98 14.96 14.93 14.90 14.88 14.85 14.82 14.80 14.77 14.75 14.72 14.70 14.67 

    8   15.26 15.23 15.20 15.17 15.15 15.12 15.09 15.07 15.04 15.01 14.99 14.96 14.93 14.91 14.88 14.86 14.83 14.81 14.79 14.76 

    7   15.32 15.30 15.27 15.24 15.22 15.19 15.17 15.14 15.11 15.09 15.06 15.04 15.01 14.99 14.96 14.94 14.91 14.89 14.87 14.84 

    6   15.38 15.36 15.33 15.31 15.28 15.26 15.23 15.21 15.18 15.15 15.13 15.10 15.08 15.06 15.03 15.01 14.98 14.96 14.94 14.91 

    5   15.43 15.41 15.38 15.36 15.33 15.31 15.29 15.26 15.24 15.21 15.19 15.17 15.14 15.12 15.09 15.07 15.05 15.02 15.00 14.98 

    4   15.47 15.45 15.43 15.40 15.38 15.36 15.33 15.31 15.29 15.26 15.24 15.22 15.19 15.17 15.15 15.12 15.10 15.08 15.06 15.03 

    3   15.50 15.48 15.46 15.44 15.42 15.39 15.37 15.35 15.33 15.31 15.28 15.26 15.24 15.22 15.19 15.17 15.15 15.13 15.10 15.08 

    2   15.52 15.50 15.48 15.46 15.44 15.42 15.40 15.38 15.36 15.34 15.32 15.29 15.27 15.25 15.23 15.21 15.19 15.16 15.14 15.12 

    1   15.53 15.51 15.50 15.48 15.46 15.44 15.42 15.40 15.38 15.36 15.34 15.32 15.30 15.28 15.25 15.23 15.21 15.19 15.17 15.15 

    0   15.53 15.51 15.50 15.48 15.46 15.44 15.43 15.41 15.39 15.37 15.35 15.33 15.31 15.29 15.27 15.25 15.23 15.21 15.19 15.17 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   -1   15.52 15.50 15.49 15.47 15.45 15.44 15.42 15.40 15.39 15.37 15.35 15.33 15.31 15.29 15.27 15.26 15.24 15.21 15.19 15.17 

   -2   15.49 15.48 15.46 15.45 15.43 15.42 15.40 15.39 15.37 15.36 15.34 15.32 15.30 15.29 15.27 15.25 15.23 15.21 15.19 15.17 

   -3   15.45 15.44 15.43 15.42 15.41 15.39 15.38 15.36 15.35 15.33 15.32 15.30 15.28 15.27 15.25 15.23 15.22 15.20 15.18 15.16 

   -4   15.41 15.40 15.39 15.38 15.37 15.35 15.34 15.33 15.31 15.30 15.28 15.27 15.25 15.24 15.22 15.21 15.19 15.17 15.16 15.14 

   -5   15.35 15.34 15.33 15.32 15.31 15.30 15.29 15.28 15.27 15.25 15.24 15.23 15.21 15.20 15.18 15.17 15.15 15.14 15.12 15.11 

   -6   15.28 15.28 15.27 15.26 15.25 15.24 15.23 15.22 15.21 15.20 15.19 15.18 15.16 15.15 15.14 15.12 15.11 15.10 15.08 15.07 

   -7   15.20 15.20 15.19 15.19 15.18 15.17 15.16 15.15 15.14 15.13 15.12 15.11 15.10 15.09 15.08 15.07 15.05 15.04 15.03 15.01 

   -8   15.11 15.11 15.10 15.10 15.09 15.09 15.08 15.07 15.07 15.06 15.05 15.04 15.03 15.02 15.01 15.00 14.99 14.98 14.96 14.95 

   -9   15.00 15.00 15.00 15.00 14.99 14.99 14.98 14.98 14.97 14.96 14.96 14.95 14.94 14.93 14.92 14.92 14.91 14.90 14.89 14.88 

  

  -10   14.87 14.87 14.87 14.87 14.87 14.87 14.87 14.86 14.86 14.86 14.85 14.85 14.84 14.83 14.83 14.82 14.81 14.80 14.79 14.79 

  -11   14.72 14.73 14.73 14.73 14.73 14.73 14.73 14.73 14.73 14.73 14.73 14.73 14.73 14.72 14.72 14.71 14.70 14.70 14.69 14.68 

  -12   14.56 14.56 14.57 14.58 14.58 14.59 14.59 14.59 14.59 14.60 14.60 14.60 14.59 14.59 14.59 14.59 14.58 14.58 14.58 14.57 

  -13   14.38 14.39 14.40 14.41 14.42 14.43 14.43 14.44 14.44 14.45 14.45 14.45 14.45 14.45 14.45 14.45 14.45 14.45 14.45 14.45 

  -14   14.20 14.21 14.23 14.24 14.25 14.26 14.27 14.28 14.28 14.29 14.30 14.30 14.30 14.31 14.31 14.31 14.32 14.32 14.32 14.32 

  -15   14.01 14.03 14.04 14.06 14.07 14.09 14.10 14.11 14.12 14.13 14.14 14.15 14.15 14.16 14.17 14.17 14.17 14.18 14.18 14.18 

  -16   13.82 13.84 13.86 13.88 13.89 13.91 13.92 13.94 13.95 13.97 13.98 13.99 14.00 14.01 14.01 14.02 14.03 14.03 14.03 14.03 

  -17   13.61 13.64 13.66 13.68 13.70 13.72 13.74 13.76 13.77 13.79 13.80 13.81 13.82 13.84 13.85 13.86 13.86 13.87 13.88 13.88 

  -18   13.37 13.40 13.43 13.46 13.48 13.50 13.52 13.54 13.56 13.57 13.59 13.61 13.62 13.64 13.65 13.66 13.68 13.69 13.70 13.70 

  -19   13.08 13.12 13.15 13.18 13.21 13.23 13.26 13.28 13.30 13.32 13.34 13.36 13.38 13.40 13.41 13.43 13.45 13.46 13.48 13.49 

  

  -20   12.72 12.76 12.79 12.83 12.86 12.89 12.92 12.95 12.98 13.01 13.04 13.06 13.08 13.11 13.13 13.15 13.17 13.19 13.21 13.22 

  -21   12.28 12.32 12.36 12.40 12.44 12.48 12.51 12.55 12.59 12.62 12.66 12.69 12.72 12.75 12.78 12.81 12.83 12.86 12.89 12.92 

  -22   11.78 11.82 11.87 11.91 11.96 12.00 12.05 12.09 12.14 12.18 12.23 12.27 12.31 12.35 12.39 12.42 12.46 12.50 12.54 12.58 

  -23   11.24 11.29 11.35 11.40 11.45 11.50 11.55 11.61 11.66 11.71 11.76 11.82 11.87 11.92 11.97 12.02 12.07 12.12 12.17 12.22 

  -24   10.71 10.76 10.82 10.88 10.94 11.00 11.06 11.12 11.18 11.25 11.31 11.37 11.43 11.50 11.56 11.62 11.68 11.73 11.79 11.85 

  -25   10.19 10.25 10.31 10.38 10.45 10.52 10.59 10.66 10.74 10.81 10.89 10.96 11.03 11.11 11.17 11.24 11.30 11.36 11.42 11.47 

  -26    9.72  9.78  9.85  9.93 10.01 10.10 10.18 10.27 10.36 10.44 10.53 10.61 10.69 10.77 10.84 10.90 10.96 11.01 11.06 11.10 

  -27    9.28  9.36  9.44  9.54  9.63  9.73  9.83  9.93 10.02 10.12 10.21 10.30 10.38 10.46 10.53 10.58 10.63 10.67 10.70 10.73 

  -28    8.85  8.95  9.05  9.16  9.27  9.38  9.49  9.60  9.70  9.80  9.90  9.99 10.07 10.14 10.20 10.25 10.29 10.32 10.34 10.34 

  -29    8.42  8.54  8.65  8.77  8.89  9.01  9.12  9.24  9.35  9.45  9.55  9.64  9.72  9.79  9.84  9.89  9.92  9.93  9.94  9.93 

  

  -30    7.98  8.10  8.22  8.34  8.46  8.58  8.70  8.81  8.92  9.03  9.12  9.21  9.29  9.35  9.41  9.45  9.48  9.49  9.50  9.49 

  -31    7.51  7.62  7.73  7.85  7.96  8.07  8.19  8.30  8.40  8.50  8.59  8.68  8.76  8.82  8.88  8.93  8.96  8.99  9.00  9.01 

  -32    7.02  7.11  7.21  7.31  7.41  7.51  7.61  7.71  7.81  7.90  7.99  8.07  8.15  8.22  8.29  8.35  8.39  8.44  8.47  8.50 

  -33    6.53  6.61  6.68  6.77  6.85  6.93  7.02  7.10  7.19  7.27  7.36  7.44  7.52  7.60  7.67  7.74  7.81  7.87  7.93  7.99 

  -34    6.07  6.13  6.19  6.25  6.32  6.39  6.46  6.53  6.60  6.68  6.76  6.83  6.91  6.99  7.07  7.15  7.24  7.32  7.40  7.48 

  -35    5.65  5.70  5.75  5.81  5.86  5.92  5.98  6.04  6.10  6.16  6.23  6.30  6.38  6.45  6.54  6.62  6.71  6.80  6.90  6.99 

  -36    5.29  5.34  5.39  5.44  5.49  5.54  5.59  5.64  5.70  5.75  5.81  5.88  5.94  6.01  6.09  6.17  6.25  6.34  6.44  6.54 

  -37    4.98  5.03  5.08  5.12  5.17  5.22  5.27  5.32  5.37  5.42  5.47  5.53  5.59  5.65  5.72  5.79  5.86  5.94  6.02  6.11 

  -38    4.69  4.74  4.79  4.84  4.89  4.94  4.99  5.03  5.08  5.13  5.18  5.23  5.28  5.34  5.39  5.45  5.51  5.58  5.65  5.72 

  -39    4.42  4.47  4.53  4.57  4.62  4.67  4.72  4.77  4.81  4.86  4.91  4.95  5.00  5.05  5.10  5.14  5.19  5.24  5.30  5.36 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

  -40    4.15  4.20  4.25  4.30  4.35  4.40  4.44  4.49  4.53  4.58  4.62  4.67  4.71  4.75  4.80  4.84  4.88  4.93  4.97  5.02 

  -41    3.86  3.91  3.96  4.01  4.05  4.10  4.14  4.18  4.22  4.27  4.31  4.35  4.39  4.44  4.48  4.53  4.57  4.61  4.66  4.70 

  -42    3.56  3.61  3.65  3.70  3.74  3.78  3.82  3.86  3.90  3.94  3.98  4.03  4.07  4.11  4.16  4.20  4.25  4.30  4.34  4.39 

  -43    3.26  3.30  3.34  3.38  3.42  3.46  3.50  3.54  3.58  3.62  3.66  3.70  3.74  3.79  3.84  3.89  3.94  3.99  4.04  4.09 

  -44    2.97  3.01  3.04  3.08  3.12  3.16  3.19  3.23  3.27  3.31  3.35  3.39  3.43  3.48  3.53  3.58  3.64  3.69  3.75  3.81 

  -45    2.69  2.73  2.77  2.80  2.84  2.88  2.91  2.95  2.99  3.02  3.06  3.11  3.15  3.20  3.25  3.30  3.36  3.42  3.48  3.54 

  -46    2.44  2.48  2.52  2.55  2.59  2.63  2.66  2.70  2.74  2.78  2.82  2.86  2.90  2.95  3.00  3.05  3.10  3.16  3.23  3.29 

  -47    2.22  2.25  2.29  2.33  2.37  2.40  2.44  2.48  2.52  2.56  2.60  2.64  2.68  2.73  2.78  2.82  2.88  2.93  2.99  3.05 

  -48    2.01  2.05  2.09  2.12  2.16  2.20  2.24  2.28  2.32  2.36  2.40  2.44  2.48  2.53  2.57  2.62  2.67  2.72  2.77  2.83 

  -49    1.82  1.86  1.90  1.94  1.98  2.01  2.05  2.09  2.13  2.17  2.22  2.26  2.30  2.34  2.38  2.43  2.47  2.52  2.56  2.61 

  

  -50    1.65  1.69  1.72  1.76  1.80  1.84  1.88  1.92  1.96  1.99  2.03  2.08  2.12  2.16  2.20  2.24  2.28  2.32  2.37  2.41 

  -51    1.49  1.52  1.56  1.60  1.63  1.67  1.71  1.74  1.78  1.82  1.86  1.89  1.93  1.97  2.01  2.05  2.09  2.13  2.17  2.21 

  -52    1.34  1.37  1.40  1.44  1.47  1.51  1.54  1.58  1.61  1.65  1.68  1.72  1.76  1.79  1.83  1.87  1.91  1.95  1.98  2.02 

  -53    1.20  1.23  1.26  1.29  1.32  1.35  1.38  1.42  1.45  1.48  1.52  1.55  1.59  1.62  1.66  1.69  1.73  1.76  1.80  1.83 

  -54    1.07  1.09  1.12  1.15  1.18  1.21  1.24  1.27  1.30  1.33  1.36  1.39  1.42  1.45  1.49  1.52  1.55  1.59  1.62  1.66 

  -55    0.95  0.98  1.00  1.03  1.05  1.08  1.10  1.13  1.16  1.18  1.21  1.24  1.27  1.30  1.33  1.36  1.39  1.43  1.46  1.50 

  -56    0.84  0.87  0.89  0.92  0.94  0.96  0.98  1.01  1.03  1.05  1.08  1.10  1.13  1.16  1.18  1.21  1.25  1.28  1.31  1.34 

  -57    0.75  0.77  0.79  0.81  0.83  0.85  0.87  0.89  0.92  0.94  0.96  0.98  1.00  1.03  1.05  1.08  1.11  1.14  1.17  1.20 

  -58    0.66  0.68  0.70  0.72  0.74  0.76  0.78  0.79  0.81  0.83  0.85  0.87  0.89  0.92  0.94  0.96  0.99  1.02  1.04  1.07 

  -59    0.58  0.60  0.62  0.63  0.65  0.67  0.68  0.70  0.72  0.74  0.75  0.77  0.79  0.81  0.83  0.86  0.88  0.90  0.93  0.96 

  

  -60    0.51  0.53  0.54  0.56  0.57  0.59  0.60  0.62  0.63  0.65  0.67  0.68  0.70  0.72  0.74  0.76  0.78  0.80  0.83  0.85 

  -61    0.44  0.46  0.47  0.49  0.50  0.51  0.53  0.54  0.56  0.57  0.59  0.60  0.62  0.64  0.66  0.68  0.70  0.72  0.74  0.76 

  -62    0.38  0.39  0.40  0.42  0.43  0.44  0.46  0.47  0.49  0.50  0.51  0.53  0.55  0.56  0.58  0.60  0.62  0.64  0.66  0.68 

  -63    0.32  0.33  0.34  0.35  0.37  0.38  0.39  0.41  0.42  0.44  0.45  0.47  0.48  0.50  0.52  0.53  0.55  0.57  0.59  0.61 

  -64    0.26  0.28  0.29  0.30  0.31  0.32  0.34  0.35  0.37  0.38  0.40  0.41  0.43  0.44  0.46  0.47  0.49  0.51  0.53  0.54 

  -65    0.22  0.23  0.24  0.25  0.27  0.28  0.29  0.30  0.32  0.33  0.34  0.36  0.37  0.39  0.40  0.42  0.44  0.45  0.47  0.49 

  -66    0.18  0.19  0.21  0.22  0.23  0.24  0.25  0.26  0.27  0.29  0.30  0.31  0.33  0.34  0.36  0.37  0.39  0.40  0.42  0.43 

  -67    0.16  0.17  0.18  0.18  0.20  0.21  0.22  0.23  0.24  0.25  0.26  0.27  0.29  0.30  0.31  0.33  0.34  0.36  0.37  0.38 

  -68    0.13  0.14  0.15  0.16  0.17  0.18  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.26  0.28  0.29  0.30  0.31  0.33  0.34 

  -69    0.12  0.12  0.13  0.14  0.15  0.15  0.16  0.17  0.18  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.26  0.27  0.29  0.30 

  

  -70    0.10  0.11  0.11  0.12  0.13  0.13  0.14  0.15  0.16  0.17  0.17  0.18  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.26 

  -71    0.09  0.09  0.10  0.10  0.11  0.12  0.12  0.13  0.14  0.14  0.15  0.16  0.16  0.17  0.18  0.19  0.20  0.21  0.22  0.23 

  -72    0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.12  0.13  0.13  0.14  0.15  0.16  0.17  0.18  0.18  0.19  0.20 

  -73    0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.12  0.13  0.14  0.14  0.15  0.16  0.17  0.18 

  -74    0.05  0.05  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09  0.10  0.10  0.11  0.11  0.12  0.13  0.13  0.14  0.15  0.16 

  -75    0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.12  0.13  0.14 

  -76    0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.12 

  -77    0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11 

  -78    0.02  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.09  0.10 

  -79    0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09  0.09 

  

  -80    0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.08 

  -81    0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.08 

  -82    0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.07 

  -83    0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.07  0.07 

  -84    0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.07  0.07 

  -85    0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.07  0.07 

  -86    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07 

  -87    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.07 

  -88    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08 

  -89    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.02  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00 

   78    0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01 

   77    0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02 

   76    0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04 

   75    0.12  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05 

   74    0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.08  0.08  0.07 

   73    0.18  0.18  0.17  0.17  0.16  0.16  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09 

   72    0.21  0.21  0.20  0.20  0.20  0.19  0.19  0.18  0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.12  0.12  0.11 

   71    0.25  0.25  0.24  0.24  0.23  0.23  0.22  0.21  0.21  0.20  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.14  0.14 

   70    0.30  0.29  0.29  0.28  0.27  0.27  0.26  0.25  0.24  0.24  0.23  0.22  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.17 

  

   69    0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.29  0.28  0.27  0.26  0.25  0.24  0.24  0.23  0.22  0.21  0.21  0.20 

   68    0.43  0.41  0.40  0.39  0.38  0.37  0.36  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.28  0.27  0.26  0.25  0.24  0.23 

   67    0.50  0.49  0.47  0.46  0.44  0.43  0.42  0.40  0.39  0.38  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27 

   66    0.58  0.57  0.55  0.53  0.52  0.50  0.48  0.47  0.45  0.44  0.42  0.41  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.32 

   65    0.67  0.65  0.64  0.62  0.60  0.58  0.56  0.54  0.52  0.51  0.49  0.47  0.46  0.45  0.43  0.42  0.41  0.40  0.38  0.37 

   64    0.77  0.75  0.73  0.71  0.68  0.66  0.64  0.62  0.60  0.58  0.57  0.55  0.53  0.52  0.50  0.49  0.47  0.46  0.45  0.43 

   63    0.88  0.85  0.83  0.81  0.78  0.76  0.74  0.72  0.69  0.67  0.65  0.63  0.62  0.60  0.58  0.57  0.55  0.53  0.52  0.50 

   62    0.99  0.96  0.94  0.91  0.89  0.87  0.84  0.82  0.80  0.77  0.75  0.73  0.71  0.69  0.67  0.65  0.63  0.62  0.60  0.58 

   61    1.11  1.08  1.06  1.03  1.01  0.98  0.96  0.93  0.91  0.88  0.86  0.84  0.81  0.79  0.77  0.75  0.73  0.71  0.69  0.67 

   60    1.24  1.22  1.19  1.16  1.14  1.11  1.08  1.06  1.03  1.01  0.98  0.96  0.93  0.91  0.88  0.86  0.84  0.82  0.79  0.77 

  

   59    1.39  1.36  1.33  1.31  1.28  1.25  1.22  1.19  1.17  1.14  1.11  1.09  1.06  1.03  1.01  0.98  0.96  0.93  0.91  0.88 

   58    1.55  1.52  1.49  1.46  1.43  1.40  1.37  1.34  1.31  1.28  1.26  1.23  1.20  1.17  1.14  1.11  1.09  1.06  1.03  1.00 

   57    1.72  1.69  1.66  1.63  1.60  1.56  1.53  1.50  1.47  1.44  1.41  1.38  1.35  1.32  1.29  1.26  1.23  1.20  1.17  1.14 

   56    1.90  1.87  1.84  1.80  1.77  1.74  1.71  1.67  1.64  1.61  1.58  1.54  1.51  1.47  1.44  1.41  1.38  1.34  1.31  1.28 

   55    2.10  2.06  2.03  1.99  1.96  1.92  1.89  1.85  1.82  1.78  1.75  1.72  1.68  1.64  1.61  1.57  1.54  1.50  1.47  1.43 

   54    2.30  2.26  2.23  2.19  2.15  2.12  2.08  2.04  2.01  1.97  1.93  1.90  1.86  1.82  1.79  1.75  1.71  1.67  1.63  1.59 

   53    2.51  2.48  2.44  2.40  2.36  2.32  2.28  2.25  2.21  2.17  2.13  2.09  2.05  2.01  1.97  1.93  1.89  1.85  1.81  1.77 

   52    2.74  2.70  2.66  2.62  2.58  2.54  2.50  2.46  2.42  2.38  2.34  2.30  2.26  2.21  2.17  2.13  2.08  2.04  2.00  1.95 

   51    2.98  2.94  2.90  2.86  2.82  2.78  2.74  2.70  2.65  2.61  2.57  2.52  2.48  2.43  2.39  2.34  2.29  2.25  2.20  2.15 

   50    3.23  3.19  3.15  3.11  3.07  3.03  2.98  2.94  2.90  2.86  2.81  2.76  2.72  2.67  2.62  2.57  2.51  2.46  2.41  2.36 

  

   49    3.50  3.46  3.42  3.38  3.33  3.29  3.25  3.21  3.16  3.12  3.07  3.02  2.97  2.92  2.86  2.81  2.75  2.69  2.63  2.58 

   48    3.79  3.74  3.70  3.66  3.62  3.57  3.53  3.49  3.44  3.39  3.34  3.29  3.24  3.18  3.12  3.06  3.00  2.93  2.87  2.81 

   47    4.07  4.03  3.99  3.95  3.90  3.86  3.82  3.77  3.72  3.67  3.62  3.57  3.51  3.45  3.38  3.32  3.25  3.19  3.12  3.05 

   46    4.36  4.32  4.27  4.23  4.19  4.14  4.10  4.05  4.00  3.95  3.89  3.83  3.77  3.71  3.65  3.58  3.51  3.44  3.37  3.30 

   45    4.63  4.59  4.55  4.50  4.46  4.41  4.36  4.31  4.26  4.21  4.15  4.09  4.03  3.97  3.90  3.84  3.77  3.70  3.63  3.56 

   44    4.89  4.84  4.79  4.75  4.70  4.65  4.60  4.55  4.50  4.45  4.39  4.33  4.27  4.21  4.15  4.09  4.02  3.96  3.89  3.83 

   43    5.13  5.08  5.03  4.99  4.94  4.89  4.84  4.79  4.74  4.68  4.63  4.57  4.51  4.46  4.40  4.34  4.28  4.22  4.16  4.10 

   42    5.39  5.34  5.29  5.24  5.19  5.14  5.09  5.04  4.99  4.94  4.88  4.82  4.77  4.71  4.66  4.60  4.55  4.49  4.44  4.38 

   41    5.70  5.64  5.59  5.53  5.48  5.43  5.37  5.32  5.27  5.22  5.16  5.11  5.05  5.00  4.94  4.89  4.84  4.78  4.73  4.67 

   40    6.09  6.02  5.95  5.89  5.83  5.77  5.71  5.66  5.60  5.55  5.49  5.43  5.38  5.32  5.26  5.21  5.15  5.09  5.03  4.97 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   39    6.56  6.49  6.41  6.34  6.27  6.20  6.13  6.07  6.00  5.94  5.88  5.81  5.75  5.68  5.62  5.55  5.48  5.41  5.34  5.27 

   38    7.10  7.02  6.94  6.86  6.78  6.70  6.62  6.54  6.46  6.39  6.31  6.23  6.15  6.08  5.99  5.91  5.83  5.75  5.66  5.58 

   37    7.66  7.58  7.49  7.40  7.31  7.22  7.13  7.04  6.95  6.86  6.77  6.67  6.58  6.49  6.39  6.29  6.20  6.10  6.01  5.91 

   36    8.19  8.11  8.02  7.93  7.83  7.74  7.64  7.54  7.43  7.33  7.23  7.12  7.01  6.91  6.80  6.69  6.59  6.48  6.38  6.28 

   35    8.65  8.57  8.48  8.39  8.30  8.20  8.10  7.99  7.89  7.78  7.67  7.56  7.45  7.34  7.22  7.11  7.00  6.89  6.79  6.68 

   34    9.02  8.94  8.85  8.77  8.67  8.58  8.49  8.39  8.29  8.19  8.08  7.98  7.87  7.77  7.66  7.56  7.45  7.35  7.24  7.14 

   33    9.31  9.23  9.15  9.07  8.99  8.91  8.82  8.73  8.65  8.56  8.47  8.39  8.30  8.21  8.12  8.02  7.93  7.84  7.74  7.65 

   32    9.57  9.50  9.43  9.35  9.28  9.21  9.14  9.06  8.99  8.92  8.86  8.79  8.72  8.65  8.57  8.50  8.42  8.34  8.26  8.18 

   31    9.84  9.77  9.71  9.65  9.58  9.52  9.46  9.41  9.35  9.30  9.24  9.19  9.14  9.08  9.03  8.97  8.91  8.85  8.78  8.71 

   30   10.16 10.10 10.04  9.99  9.94  9.88  9.84  9.79  9.74  9.69  9.65  9.61  9.56  9.52  9.47  9.43  9.38  9.33  9.28  9.22 

  

   29   10.54 10.49 10.44 10.39 10.35 10.30 10.26 10.22 10.17 10.13 10.08 10.04 10.00  9.96  9.92  9.88  9.83  9.79  9.74  9.69 

   28   10.97 10.92 10.88 10.83 10.79 10.75 10.70 10.66 10.62 10.57 10.53 10.48 10.44 10.40 10.36 10.32 10.27 10.23 10.18 10.13 

   27   11.41 11.36 11.32 11.28 11.23 11.19 11.15 11.10 11.06 11.01 10.97 10.92 10.88 10.83 10.78 10.74 10.69 10.64 10.59 10.54 

   26   11.82 11.78 11.74 11.69 11.65 11.61 11.56 11.52 11.47 11.43 11.38 11.33 11.28 11.23 11.18 11.13 11.08 11.02 10.97 10.91 

   25   12.18 12.13 12.09 12.05 12.01 11.97 11.92 11.88 11.83 11.79 11.74 11.69 11.64 11.59 11.54 11.48 11.43 11.37 11.32 11.26 

   24   12.46 12.42 12.38 12.34 12.30 12.26 12.22 12.17 12.13 12.09 12.04 11.99 11.94 11.89 11.84 11.79 11.73 11.68 11.62 11.56 

   23   12.68 12.64 12.60 12.57 12.53 12.49 12.45 12.41 12.37 12.33 12.28 12.24 12.19 12.15 12.10 12.04 11.99 11.94 11.88 11.83 

   22   12.86 12.83 12.79 12.75 12.72 12.68 12.64 12.61 12.57 12.53 12.49 12.45 12.41 12.36 12.31 12.27 12.22 12.17 12.11 12.06 

   21   13.02 12.99 12.95 12.92 12.88 12.85 12.81 12.78 12.74 12.71 12.67 12.63 12.59 12.55 12.51 12.46 12.42 12.37 12.32 12.28 

   20   13.17 13.14 13.11 13.07 13.04 13.01 12.98 12.94 12.91 12.88 12.84 12.80 12.77 12.73 12.69 12.65 12.61 12.57 12.52 12.48 

  

   19   13.32 13.29 13.26 13.23 13.20 13.17 13.14 13.11 13.08 13.05 13.01 12.98 12.94 12.90 12.87 12.83 12.79 12.76 12.72 12.68 

   18   13.48 13.45 13.42 13.39 13.37 13.34 13.31 13.28 13.25 13.21 13.18 13.15 13.11 13.08 13.05 13.01 12.98 12.95 12.91 12.88 

   17   13.64 13.61 13.58 13.56 13.53 13.50 13.47 13.44 13.41 13.38 13.35 13.32 13.29 13.26 13.22 13.19 13.16 13.13 13.09 13.06 

   16   13.80 13.77 13.74 13.71 13.68 13.66 13.63 13.60 13.57 13.54 13.51 13.49 13.46 13.42 13.39 13.36 13.33 13.30 13.27 13.23 

   15   13.95 13.92 13.89 13.86 13.84 13.81 13.78 13.75 13.73 13.70 13.67 13.64 13.61 13.58 13.55 13.52 13.49 13.46 13.43 13.40 

   14   14.09 14.06 14.03 14.00 13.98 13.95 13.92 13.90 13.87 13.84 13.81 13.79 13.76 13.73 13.70 13.67 13.64 13.61 13.58 13.55 

   13   14.22 14.19 14.16 14.14 14.11 14.08 14.06 14.03 14.00 13.98 13.95 13.92 13.89 13.86 13.84 13.81 13.78 13.75 13.72 13.69 

   12   14.34 14.31 14.29 14.26 14.23 14.21 14.18 14.15 14.13 14.10 14.07 14.05 14.02 13.99 13.96 13.93 13.90 13.88 13.85 13.82 

   11   14.45 14.42 14.40 14.37 14.35 14.32 14.30 14.27 14.24 14.22 14.19 14.16 14.14 14.11 14.08 14.05 14.02 13.99 13.97 13.94 

   10   14.55 14.53 14.50 14.48 14.45 14.43 14.40 14.38 14.35 14.33 14.30 14.27 14.25 14.22 14.19 14.16 14.14 14.11 14.08 14.05 

  

    9   14.65 14.62 14.60 14.58 14.55 14.53 14.50 14.48 14.45 14.43 14.40 14.38 14.35 14.32 14.30 14.27 14.24 14.22 14.19 14.16 

    8   14.74 14.71 14.69 14.67 14.64 14.62 14.60 14.57 14.55 14.52 14.50 14.47 14.45 14.42 14.39 14.37 14.34 14.32 14.29 14.26 

    7   14.82 14.80 14.77 14.75 14.73 14.70 14.68 14.66 14.63 14.61 14.58 14.56 14.53 14.51 14.48 14.46 14.43 14.41 14.38 14.35 

    6   14.89 14.87 14.85 14.82 14.80 14.78 14.75 14.73 14.71 14.69 14.66 14.64 14.61 14.59 14.56 14.54 14.51 14.49 14.46 14.44 

    5   14.96 14.93 14.91 14.89 14.87 14.84 14.82 14.80 14.78 14.75 14.73 14.71 14.68 14.66 14.63 14.61 14.59 14.56 14.54 14.51 

    4   15.01 14.99 14.97 14.95 14.92 14.90 14.88 14.86 14.83 14.81 14.79 14.77 14.74 14.72 14.69 14.67 14.65 14.62 14.60 14.58 

    3   15.06 15.04 15.02 14.99 14.97 14.95 14.93 14.90 14.88 14.86 14.84 14.81 14.79 14.77 14.75 14.72 14.70 14.68 14.65 14.63 

    2   15.10 15.08 15.05 15.03 15.01 14.99 14.96 14.94 14.92 14.90 14.88 14.85 14.83 14.81 14.79 14.76 14.74 14.72 14.70 14.67 

    1   15.13 15.10 15.08 15.06 15.04 15.02 14.99 14.97 14.95 14.93 14.91 14.89 14.86 14.84 14.82 14.80 14.78 14.75 14.73 14.71 

    0   15.15 15.12 15.10 15.08 15.06 15.04 15.02 14.99 14.97 14.95 14.93 14.91 14.89 14.87 14.84 14.82 14.80 14.78 14.76 14.74 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   -1   15.15 15.13 15.11 15.09 15.07 15.05 15.03 15.01 14.99 14.97 14.95 14.92 14.90 14.88 14.86 14.84 14.82 14.80 14.78 14.75 

   -2   15.15 15.13 15.11 15.09 15.07 15.05 15.03 15.01 14.99 14.97 14.95 14.93 14.91 14.89 14.87 14.85 14.83 14.81 14.79 14.77 

   -3   15.14 15.13 15.11 15.09 15.07 15.05 15.03 15.01 14.99 14.97 14.95 14.93 14.91 14.89 14.87 14.85 14.83 14.81 14.79 14.77 

   -4   15.12 15.11 15.09 15.07 15.05 15.03 15.02 15.00 14.98 14.96 14.94 14.92 14.90 14.88 14.86 14.84 14.82 14.80 14.78 14.76 

   -5   15.09 15.08 15.06 15.04 15.03 15.01 14.99 14.97 14.96 14.94 14.92 14.90 14.88 14.86 14.84 14.82 14.81 14.79 14.77 14.74 

   -6   15.05 15.04 15.02 15.01 14.99 14.97 14.96 14.94 14.92 14.91 14.89 14.87 14.85 14.83 14.82 14.80 14.78 14.76 14.74 14.72 

   -7   15.00 14.99 14.97 14.96 14.94 14.93 14.91 14.90 14.88 14.86 14.85 14.83 14.81 14.79 14.78 14.76 14.74 14.72 14.70 14.68 

   -8   14.94 14.93 14.91 14.90 14.88 14.87 14.85 14.84 14.82 14.81 14.79 14.78 14.76 14.75 14.73 14.71 14.70 14.68 14.66 14.64 

   -9   14.86 14.85 14.84 14.83 14.81 14.80 14.79 14.77 14.76 14.75 14.73 14.72 14.70 14.69 14.67 14.66 14.64 14.62 14.61 14.59 

  

  -10   14.78 14.77 14.76 14.75 14.73 14.72 14.71 14.70 14.69 14.67 14.66 14.65 14.63 14.62 14.60 14.59 14.58 14.56 14.54 14.53 

  -11   14.68 14.67 14.66 14.65 14.64 14.63 14.62 14.61 14.60 14.59 14.58 14.57 14.55 14.54 14.53 14.52 14.50 14.49 14.47 14.46 

  -12   14.57 14.56 14.55 14.55 14.54 14.53 14.53 14.52 14.51 14.50 14.49 14.48 14.47 14.46 14.44 14.43 14.42 14.41 14.39 14.38 

  -13   14.45 14.44 14.44 14.43 14.43 14.42 14.42 14.41 14.40 14.40 14.39 14.38 14.37 14.36 14.35 14.34 14.33 14.32 14.31 14.29 

  -14   14.32 14.32 14.31 14.31 14.31 14.30 14.30 14.29 14.29 14.28 14.27 14.27 14.26 14.25 14.24 14.24 14.23 14.22 14.21 14.20 

  -15   14.18 14.18 14.18 14.18 14.17 14.17 14.17 14.16 14.16 14.16 14.15 14.14 14.14 14.13 14.13 14.12 14.11 14.10 14.10 14.09 

  -16   14.04 14.04 14.04 14.03 14.03 14.03 14.03 14.02 14.02 14.02 14.01 14.01 14.00 14.00 14.00 13.99 13.99 13.98 13.97 13.97 

  -17   13.88 13.88 13.88 13.88 13.88 13.87 13.87 13.87 13.87 13.86 13.86 13.86 13.86 13.86 13.86 13.85 13.85 13.85 13.84 13.84 

  -18   13.70 13.71 13.71 13.71 13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.71 13.71 13.71 13.71 13.71 13.71 13.71 13.70 13.70 

  -19   13.49 13.50 13.50 13.51 13.51 13.51 13.52 13.52 13.53 13.53 13.54 13.54 13.55 13.55 13.55 13.56 13.56 13.56 13.56 13.56 

  

  -20   13.24 13.26 13.27 13.28 13.30 13.31 13.32 13.33 13.34 13.35 13.36 13.37 13.38 13.38 13.39 13.40 13.40 13.40 13.41 13.41 

  -21   12.94 12.97 13.00 13.03 13.05 13.08 13.10 13.12 13.14 13.16 13.17 13.19 13.20 13.21 13.22 13.23 13.24 13.25 13.26 13.26 

  -22   12.62 12.66 12.70 12.74 12.78 12.81 12.85 12.88 12.91 12.94 12.96 12.98 13.00 13.02 13.03 13.05 13.06 13.08 13.09 13.10 

  -23   12.27 12.32 12.37 12.42 12.47 12.51 12.55 12.60 12.64 12.67 12.70 12.73 12.76 12.79 12.81 12.83 12.85 12.87 12.89 12.90 

  -24   11.90 11.96 12.01 12.06 12.11 12.16 12.21 12.26 12.30 12.34 12.38 12.42 12.46 12.49 12.53 12.56 12.59 12.61 12.64 12.67 

  -25   11.53 11.58 11.62 11.67 11.72 11.76 11.81 11.85 11.89 11.94 11.98 12.02 12.07 12.11 12.16 12.20 12.25 12.29 12.33 12.37 

  -26   11.14 11.18 11.21 11.24 11.28 11.31 11.34 11.37 11.41 11.44 11.49 11.53 11.58 11.63 11.69 11.75 11.81 11.87 11.93 11.98 

  -27   10.75 10.77 10.78 10.79 10.80 10.82 10.83 10.85 10.87 10.90 10.93 10.98 11.03 11.09 11.15 11.22 11.29 11.37 11.45 11.52 

  -28   10.35 10.34 10.34 10.33 10.32 10.31 10.31 10.31 10.32 10.34 10.37 10.41 10.47 10.53 10.60 10.67 10.76 10.84 10.93 11.03 

  -29    9.92  9.91  9.89  9.87  9.84  9.83  9.81  9.81  9.81  9.82  9.85  9.88  9.94 10.00 10.07 10.15 10.24 10.33 10.43 10.54 

  

  -30    9.48  9.46  9.44  9.42  9.40  9.38  9.37  9.36  9.36  9.38  9.40  9.44  9.49  9.55  9.62  9.70  9.79  9.89  9.99 10.10 

  -31    9.01  9.01  9.01  9.00  9.00  9.00  9.00  9.00  9.01  9.04  9.07  9.11  9.16  9.22  9.29  9.37  9.45  9.54  9.64  9.73 

  -32    8.53  8.56  8.58  8.60  8.62  8.64  8.67  8.70  8.73  8.77  8.81  8.86  8.91  8.97  9.04  9.11  9.19  9.27  9.35  9.43 

  -33    8.04  8.10  8.15  8.20  8.26  8.31  8.36  8.41  8.47  8.52  8.58  8.64  8.70  8.76  8.82  8.89  8.95  9.02  9.08  9.15 

  -34    7.56  7.64  7.72  7.80  7.88  7.96  8.04  8.11  8.19  8.26  8.33  8.40  8.46  8.52  8.58  8.64  8.70  8.75  8.80  8.85 

  -35    7.09  7.19  7.29  7.39  7.49  7.58  7.67  7.76  7.85  7.93  8.01  8.08  8.15  8.21  8.27  8.32  8.37  8.41  8.46  8.50 

  -36    6.64  6.74  6.84  6.95  7.05  7.15  7.25  7.34  7.43  7.51  7.59  7.66  7.72  7.78  7.84  7.89  7.94  7.99  8.04  8.08 

  -37    6.20  6.30  6.39  6.49  6.58  6.68  6.77  6.85  6.94  7.02  7.09  7.16  7.22  7.29  7.35  7.40  7.46  7.51  7.57  7.62 

  -38    5.80  5.87  5.95  6.03  6.11  6.19  6.27  6.35  6.42  6.50  6.56  6.63  6.70  6.76  6.83  6.89  6.95  7.02  7.08  7.14 

  -39    5.41  5.47  5.54  5.60  5.66  5.73  5.79  5.86  5.92  5.99  6.05  6.12  6.18  6.25  6.32  6.39  6.46  6.53  6.61  6.68 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

  -40    5.06  5.11  5.16  5.21  5.26  5.31  5.36  5.42  5.48  5.54  5.60  5.66  5.73  5.80  5.87  5.95  6.02  6.10  6.18  6.26 

  -41    4.74  4.78  4.83  4.87  4.92  4.96  5.01  5.06  5.12  5.18  5.24  5.30  5.37  5.44  5.51  5.58  5.66  5.73  5.81  5.89 

  -42    4.44  4.48  4.53  4.58  4.62  4.67  4.73  4.78  4.83  4.89  4.95  5.02  5.08  5.15  5.21  5.28  5.35  5.42  5.49  5.56 

  -43    4.15  4.20  4.26  4.31  4.37  4.42  4.48  4.54  4.60  4.66  4.72  4.78  4.84  4.90  4.96  5.02  5.09  5.15  5.21  5.27 

  -44    3.87  3.94  4.00  4.06  4.13  4.19  4.25  4.32  4.38  4.44  4.50  4.56  4.62  4.68  4.73  4.79  4.84  4.89  4.95  5.00 

  -45    3.61  3.68  3.75  3.82  3.89  3.95  4.02  4.09  4.16  4.22  4.28  4.34  4.39  4.45  4.50  4.55  4.59  4.64  4.68  4.73 

  -46    3.36  3.43  3.49  3.56  3.64  3.71  3.77  3.84  3.91  3.97  4.03  4.09  4.14  4.19  4.24  4.29  4.33  4.37  4.42  4.46 

  -47    3.11  3.18  3.25  3.31  3.38  3.45  3.51  3.58  3.64  3.70  3.76  3.82  3.87  3.92  3.97  4.02  4.06  4.11  4.15  4.19 

  -48    2.88  2.94  3.00  3.06  3.12  3.19  3.25  3.31  3.37  3.42  3.48  3.53  3.59  3.64  3.69  3.74  3.79  3.84  3.89  3.94 

  -49    2.66  2.72  2.77  2.82  2.88  2.93  2.98  3.04  3.09  3.15  3.20  3.26  3.31  3.36  3.42  3.47  3.53  3.58  3.63  3.69 

  

  -50    2.46  2.50  2.55  2.59  2.64  2.69  2.74  2.79  2.84  2.89  2.94  2.99  3.05  3.10  3.16  3.22  3.27  3.33  3.39  3.45 

  -51    2.25  2.30  2.34  2.38  2.42  2.46  2.51  2.55  2.60  2.65  2.70  2.76  2.81  2.87  2.92  2.98  3.04  3.10  3.16  3.21 

  -52    2.06  2.10  2.14  2.18  2.22  2.26  2.30  2.35  2.39  2.44  2.49  2.54  2.59  2.65  2.70  2.76  2.81  2.87  2.93  2.99 

  -53    1.87  1.91  1.95  1.99  2.03  2.07  2.11  2.15  2.20  2.24  2.29  2.34  2.39  2.44  2.50  2.55  2.60  2.66  2.71  2.77 

  -54    1.70  1.73  1.77  1.81  1.85  1.89  1.93  1.98  2.02  2.07  2.11  2.16  2.20  2.25  2.30  2.35  2.41  2.46  2.51  2.56 

  -55    1.53  1.57  1.61  1.65  1.69  1.73  1.77  1.81  1.85  1.90  1.94  1.99  2.03  2.08  2.12  2.17  2.22  2.27  2.31  2.36 

  -56    1.38  1.42  1.45  1.49  1.53  1.57  1.61  1.65  1.69  1.73  1.78  1.82  1.86  1.91  1.95  2.00  2.04  2.09  2.13  2.18 

  -57    1.24  1.27  1.31  1.34  1.38  1.42  1.46  1.50  1.54  1.58  1.62  1.66  1.70  1.75  1.79  1.83  1.88  1.92  1.96  2.01 

  -58    1.11  1.14  1.17  1.21  1.24  1.28  1.32  1.35  1.39  1.43  1.47  1.51  1.55  1.59  1.63  1.68  1.72  1.76  1.80  1.85 

  -59    0.99  1.02  1.05  1.08  1.12  1.15  1.19  1.22  1.26  1.29  1.33  1.37  1.41  1.45  1.49  1.53  1.57  1.61  1.65  1.69 

  

  -60    0.88  0.91  0.94  0.97  1.00  1.03  1.06  1.09  1.13  1.16  1.20  1.24  1.27  1.31  1.35  1.39  1.43  1.47  1.51  1.55 

  -61    0.79  0.81  0.84  0.86  0.89  0.92  0.95  0.98  1.01  1.04  1.08  1.11  1.15  1.18  1.22  1.26  1.29  1.33  1.36  1.40 

  -62    0.70  0.73  0.75  0.77  0.80  0.82  0.85  0.88  0.91  0.94  0.97  1.00  1.03  1.06  1.09  1.13  1.16  1.19  1.23  1.26 

  -63    0.63  0.65  0.67  0.70  0.72  0.74  0.76  0.79  0.81  0.84  0.86  0.89  0.92  0.95  0.97  1.00  1.03  1.06  1.09  1.12 

  -64    0.56  0.58  0.60  0.62  0.64  0.67  0.69  0.71  0.73  0.75  0.77  0.79  0.82  0.84  0.87  0.89  0.92  0.94  0.97  1.00 

  -65    0.50  0.52  0.54  0.56  0.57  0.59  0.61  0.63  0.65  0.67  0.69  0.71  0.73  0.75  0.77  0.79  0.82  0.84  0.86  0.89 

  -66    0.45  0.46  0.48  0.50  0.51  0.53  0.55  0.56  0.58  0.60  0.62  0.64  0.65  0.67  0.69  0.71  0.73  0.75  0.77  0.79 

  -67    0.40  0.41  0.43  0.44  0.46  0.47  0.49  0.50  0.52  0.54  0.55  0.57  0.59  0.60  0.62  0.64  0.65  0.67  0.69  0.71 

  -68    0.35  0.37  0.38  0.39  0.41  0.42  0.44  0.45  0.47  0.48  0.50  0.51  0.53  0.54  0.56  0.57  0.59  0.60  0.62  0.64 

  -69    0.31  0.33  0.34  0.35  0.37  0.38  0.39  0.41  0.42  0.43  0.45  0.46  0.47  0.49  0.50  0.51  0.53  0.54  0.56  0.57 

  

  -70    0.28  0.29  0.30  0.31  0.33  0.34  0.35  0.36  0.38  0.39  0.40  0.41  0.42  0.44  0.45  0.46  0.47  0.49  0.50  0.51 

  -71    0.24  0.25  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.35  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.43  0.44  0.46 

  -72    0.21  0.22  0.23  0.24  0.25  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.41 

  -73    0.19  0.20  0.21  0.22  0.23  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.33  0.34  0.35  0.36 

  -74    0.16  0.17  0.18  0.19  0.20  0.21  0.22  0.22  0.23  0.24  0.25  0.26  0.27  0.27  0.28  0.29  0.30  0.30  0.31  0.32 

  -75    0.14  0.15  0.16  0.17  0.17  0.18  0.19  0.20  0.21  0.21  0.22  0.23  0.23  0.24  0.25  0.26  0.26  0.27  0.28  0.29 

  -76    0.13  0.13  0.14  0.15  0.15  0.16  0.17  0.17  0.18  0.19  0.19  0.20  0.21  0.21  0.22  0.23  0.23  0.24  0.25  0.25 

  -77    0.11  0.12  0.12  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.18  0.18  0.19  0.20  0.20  0.21  0.21  0.22  0.23 

  -78    0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.13  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.19  0.19  0.20  0.20 

  -79    0.09  0.10  0.10  0.10  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.17  0.17  0.18  0.19 

  

  -80    0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.16  0.16  0.17 

  -81    0.08  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.15 

  -82    0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.14 

  -83    0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.12  0.12  0.13 

  -84    0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.12 

  -85    0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.11  0.11 

  -86    0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10 

  -87    0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10 

  -88    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 

  -89    0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00 

   74    0.07  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01 

   73    0.09  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02 

   72    0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03 

   71    0.13  0.13  0.12  0.12  0.11  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05 

   70    0.16  0.15  0.15  0.14  0.14  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06 

  

   69    0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.15  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.08 

   68    0.23  0.22  0.21  0.20  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.12  0.12  0.11  0.11  0.10 

   67    0.27  0.26  0.25  0.24  0.23  0.22  0.22  0.21  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.12 

   66    0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.16  0.16  0.15 

   65    0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.19  0.18 

   64    0.42  0.41  0.40  0.38  0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21 

   63    0.49  0.48  0.46  0.45  0.43  0.42  0.41  0.39  0.38  0.37  0.36  0.34  0.33  0.32  0.31  0.30  0.28  0.27  0.26  0.25 

   62    0.57  0.55  0.54  0.52  0.50  0.49  0.47  0.46  0.44  0.43  0.41  0.40  0.39  0.37  0.36  0.35  0.34  0.32  0.31  0.30 

   61    0.65  0.64  0.62  0.60  0.58  0.56  0.55  0.53  0.51  0.50  0.48  0.47  0.45  0.44  0.42  0.41  0.39  0.38  0.37  0.35 

   60    0.75  0.73  0.71  0.69  0.67  0.65  0.63  0.61  0.59  0.58  0.56  0.54  0.52  0.51  0.49  0.48  0.46  0.44  0.43  0.41 

  

   59    0.86  0.83  0.81  0.79  0.77  0.75  0.73  0.71  0.68  0.66  0.65  0.63  0.61  0.59  0.57  0.55  0.53  0.52  0.50  0.48 

   58    0.98  0.95  0.93  0.90  0.88  0.85  0.83  0.81  0.78  0.76  0.74  0.72  0.70  0.68  0.66  0.64  0.62  0.60  0.58  0.56 

   57    1.11  1.08  1.05  1.02  1.00  0.97  0.94  0.92  0.89  0.87  0.84  0.82  0.80  0.77  0.75  0.73  0.71  0.69  0.67  0.65 

   56    1.25  1.22  1.19  1.16  1.12  1.09  1.06  1.04  1.01  0.98  0.95  0.93  0.90  0.88  0.86  0.83  0.81  0.79  0.76  0.74 

   55    1.40  1.36  1.33  1.30  1.26  1.23  1.20  1.17  1.14  1.11  1.08  1.05  1.02  0.99  0.97  0.94  0.91  0.89  0.86  0.84 

   54    1.56  1.52  1.48  1.44  1.41  1.38  1.34  1.31  1.27  1.24  1.21  1.18  1.15  1.11  1.08  1.05  1.02  0.99  0.97  0.94 

   53    1.73  1.69  1.65  1.61  1.57  1.53  1.49  1.45  1.42  1.38  1.35  1.31  1.28  1.24  1.21  1.18  1.14  1.11  1.08  1.05 

   52    1.91  1.87  1.82  1.78  1.74  1.69  1.65  1.61  1.57  1.53  1.49  1.45  1.42  1.38  1.34  1.31  1.27  1.24  1.21  1.17 

   51    2.10  2.06  2.01  1.96  1.91  1.87  1.82  1.78  1.73  1.69  1.65  1.61  1.57  1.53  1.49  1.45  1.42  1.38  1.34  1.31 

   50    2.31  2.25  2.20  2.15  2.10  2.05  2.00  1.95  1.91  1.86  1.82  1.77  1.73  1.69  1.65  1.61  1.57  1.53  1.49  1.46 

  

   49    2.52  2.46  2.40  2.35  2.29  2.24  2.19  2.14  2.09  2.05  2.00  1.95  1.91  1.86  1.82  1.78  1.74  1.70  1.66  1.62 

   48    2.74  2.68  2.62  2.56  2.50  2.45  2.39  2.34  2.29  2.24  2.19  2.14  2.10  2.05  2.01  1.96  1.92  1.88  1.84  1.80 

   47    2.98  2.92  2.85  2.79  2.73  2.67  2.61  2.55  2.50  2.45  2.40  2.35  2.30  2.25  2.21  2.16  2.12  2.08  2.03  1.99 

   46    3.23  3.16  3.10  3.03  2.97  2.90  2.84  2.78  2.73  2.67  2.62  2.57  2.52  2.47  2.43  2.38  2.33  2.29  2.24  2.20 

   45    3.49  3.42  3.36  3.29  3.22  3.16  3.10  3.04  2.98  2.92  2.87  2.81  2.76  2.71  2.66  2.61  2.56  2.51  2.46  2.42 

   44    3.76  3.70  3.63  3.57  3.50  3.44  3.38  3.31  3.25  3.19  3.13  3.07  3.02  2.96  2.91  2.85  2.80  2.75  2.69  2.65 

   43    4.04  3.98  3.92  3.86  3.79  3.73  3.67  3.61  3.54  3.48  3.42  3.35  3.29  3.23  3.17  3.11  3.05  3.00  2.94  2.89 

   42    4.33  4.27  4.21  4.15  4.09  4.03  3.97  3.90  3.84  3.77  3.71  3.64  3.58  3.51  3.45  3.39  3.32  3.26  3.20  3.14 

   41    4.62  4.56  4.50  4.44  4.38  4.32  4.26  4.19  4.13  4.06  4.00  3.93  3.86  3.80  3.73  3.67  3.60  3.54  3.48  3.41 

   40    4.91  4.85  4.79  4.73  4.66  4.60  4.54  4.47  4.41  4.34  4.28  4.21  4.15  4.08  4.02  3.95  3.89  3.82  3.76  3.69 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   39    5.20  5.13  5.06  4.99  4.93  4.86  4.80  4.73  4.67  4.60  4.54  4.48  4.42  4.35  4.29  4.23  4.17  4.11  4.05  3.98 

   38    5.50  5.42  5.34  5.27  5.19  5.12  5.05  4.98  4.92  4.86  4.80  4.74  4.68  4.63  4.57  4.51  4.46  4.40  4.35  4.29 

   37    5.82  5.73  5.64  5.56  5.48  5.40  5.32  5.26  5.19  5.13  5.07  5.02  4.96  4.91  4.86  4.81  4.76  4.70  4.65  4.60 

   36    6.18  6.08  5.98  5.89  5.81  5.72  5.64  5.57  5.50  5.44  5.38  5.32  5.27  5.22  5.17  5.12  5.07  5.02  4.96  4.91 

   35    6.58  6.48  6.38  6.29  6.20  6.11  6.03  5.95  5.88  5.81  5.74  5.68  5.62  5.56  5.50  5.45  5.39  5.34  5.28  5.23 

   34    7.04  6.94  6.85  6.75  6.66  6.58  6.49  6.41  6.33  6.25  6.18  6.10  6.03  5.96  5.88  5.81  5.75  5.68  5.61  5.55 

   33    7.56  7.46  7.37  7.28  7.19  7.11  7.02  6.93  6.84  6.75  6.66  6.57  6.49  6.40  6.31  6.22  6.14  6.05  5.97  5.89 

   32    8.10  8.02  7.93  7.84  7.76  7.67  7.58  7.48  7.38  7.29  7.18  7.08  6.98  6.87  6.77  6.66  6.56  6.46  6.36  6.26 

   31    8.64  8.57  8.49  8.41  8.32  8.23  8.14  8.04  7.94  7.83  7.72  7.60  7.49  7.37  7.25  7.13  7.01  6.89  6.78  6.66 

   30    9.16  9.10  9.03  8.95  8.87  8.78  8.68  8.58  8.47  8.36  8.24  8.12  7.99  7.87  7.74  7.61  7.48  7.36  7.23  7.11 

  

   29    9.64  9.58  9.52  9.45  9.37  9.28  9.19  9.09  8.98  8.87  8.75  8.63  8.50  8.37  8.24  8.12  7.99  7.86  7.73  7.61 

   28   10.08 10.02  9.96  9.89  9.82  9.74  9.65  9.56  9.46  9.35  9.24  9.12  9.00  8.88  8.76  8.64  8.51  8.39  8.27  8.15 

   27   10.48 10.42 10.36 10.30 10.23 10.16 10.08  9.99  9.90  9.80  9.70  9.60  9.49  9.38  9.27  9.16  9.05  8.93  8.82  8.70 

   26   10.85 10.79 10.73 10.67 10.60 10.53 10.46 10.39 10.31 10.22 10.14 10.05  9.95  9.86  9.76  9.66  9.56  9.45  9.35  9.24 

   25   11.20 11.14 11.07 11.01 10.95 10.88 10.81 10.74 10.67 10.60 10.53 10.45 10.37 10.29 10.21 10.12 10.03  9.93  9.84  9.74 

   24   11.51 11.45 11.38 11.32 11.26 11.20 11.13 11.07 11.01 10.94 10.88 10.81 10.74 10.67 10.60 10.52 10.44 10.36 10.26 10.17 

   23   11.77 11.72 11.66 11.60 11.54 11.49 11.43 11.37 11.32 11.26 11.20 11.14 11.08 11.02 10.95 10.88 10.80 10.72 10.63 10.54 

   22   12.01 11.96 11.91 11.85 11.80 11.75 11.70 11.65 11.60 11.55 11.50 11.44 11.39 11.33 11.26 11.19 11.12 11.04 10.96 10.86 

   21   12.23 12.18 12.14 12.09 12.04 12.00 11.96 11.91 11.86 11.82 11.77 11.72 11.66 11.61 11.54 11.48 11.40 11.33 11.24 11.15 

   20   12.44 12.40 12.36 12.31 12.27 12.23 12.19 12.15 12.10 12.06 12.01 11.97 11.91 11.86 11.80 11.73 11.66 11.59 11.51 11.42 

  

   19   12.65 12.61 12.57 12.53 12.49 12.45 12.41 12.37 12.32 12.28 12.24 12.19 12.14 12.09 12.03 11.97 11.90 11.83 11.75 11.66 

   18   12.84 12.80 12.77 12.73 12.69 12.65 12.61 12.57 12.53 12.49 12.44 12.40 12.35 12.30 12.24 12.18 12.12 12.05 11.98 11.90 

   17   13.02 12.99 12.95 12.92 12.88 12.84 12.80 12.76 12.72 12.68 12.64 12.59 12.54 12.49 12.44 12.38 12.32 12.26 12.19 12.11 

   16   13.20 13.16 13.13 13.09 13.06 13.02 12.98 12.95 12.91 12.86 12.82 12.78 12.73 12.68 12.63 12.57 12.51 12.45 12.39 12.32 

   15   13.36 13.33 13.30 13.26 13.23 13.19 13.15 13.12 13.08 13.04 13.00 12.96 12.91 12.86 12.81 12.76 12.71 12.65 12.59 12.53 

   14   13.52 13.48 13.45 13.42 13.38 13.35 13.31 13.28 13.24 13.20 13.17 13.13 13.08 13.04 13.00 12.95 12.90 12.84 12.79 12.72 

   13   13.66 13.62 13.59 13.56 13.53 13.49 13.46 13.43 13.39 13.36 13.32 13.28 13.25 13.21 13.16 13.12 13.07 13.02 12.97 12.91 

   12   13.79 13.75 13.72 13.69 13.66 13.63 13.60 13.57 13.54 13.50 13.47 13.43 13.40 13.36 13.32 13.28 13.23 13.18 13.14 13.08 

   11   13.91 13.88 13.85 13.82 13.79 13.76 13.73 13.70 13.67 13.64 13.61 13.57 13.54 13.50 13.46 13.42 13.38 13.34 13.29 13.25 

   10   14.02 13.99 13.97 13.94 13.91 13.88 13.85 13.82 13.79 13.76 13.73 13.70 13.67 13.64 13.60 13.57 13.53 13.49 13.44 13.40 

  

    9   14.13 14.11 14.08 14.05 14.02 13.99 13.97 13.94 13.91 13.88 13.85 13.82 13.79 13.76 13.73 13.70 13.66 13.62 13.58 13.54 

    8   14.23 14.21 14.18 14.15 14.13 14.10 14.07 14.04 14.02 13.99 13.96 13.93 13.91 13.88 13.84 13.81 13.78 13.74 13.70 13.66 

    7   14.33 14.30 14.27 14.25 14.22 14.19 14.17 14.14 14.12 14.09 14.06 14.03 14.00 13.98 13.94 13.91 13.88 13.84 13.81 13.77 

    6   14.41 14.39 14.36 14.33 14.31 14.28 14.26 14.23 14.20 14.18 14.15 14.12 14.09 14.07 14.03 14.00 13.97 13.94 13.90 13.87 

    5   14.49 14.46 14.44 14.41 14.39 14.36 14.33 14.31 14.28 14.26 14.23 14.20 14.18 14.15 14.12 14.09 14.06 14.02 13.99 13.96 

    4   14.55 14.53 14.50 14.48 14.45 14.43 14.40 14.38 14.35 14.33 14.30 14.27 14.25 14.22 14.19 14.16 14.13 14.10 14.07 14.03 

    3   14.61 14.58 14.56 14.53 14.51 14.48 14.46 14.43 14.41 14.38 14.36 14.33 14.31 14.28 14.25 14.22 14.19 14.16 14.13 14.10 

    2   14.65 14.63 14.60 14.58 14.56 14.53 14.51 14.48 14.46 14.43 14.41 14.38 14.36 14.33 14.30 14.27 14.24 14.22 14.19 14.15 

    1   14.69 14.66 14.64 14.62 14.59 14.57 14.55 14.52 14.50 14.47 14.45 14.42 14.40 14.37 14.34 14.32 14.29 14.26 14.23 14.20 

    0   14.71 14.69 14.67 14.65 14.62 14.60 14.58 14.55 14.53 14.50 14.48 14.45 14.43 14.40 14.38 14.35 14.32 14.30 14.27 14.24 

  



140 
 

   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   -1   14.73 14.71 14.69 14.67 14.64 14.62 14.60 14.57 14.55 14.53 14.50 14.48 14.45 14.43 14.40 14.38 14.35 14.32 14.30 14.27 

   -2   14.74 14.72 14.70 14.68 14.66 14.63 14.61 14.59 14.56 14.54 14.52 14.49 14.47 14.45 14.42 14.40 14.37 14.34 14.32 14.29 

   -3   14.75 14.72 14.70 14.68 14.66 14.64 14.62 14.59 14.57 14.55 14.52 14.50 14.48 14.45 14.43 14.40 14.38 14.35 14.33 14.30 

   -4   14.74 14.72 14.70 14.68 14.65 14.63 14.61 14.59 14.57 14.55 14.52 14.50 14.48 14.45 14.43 14.41 14.38 14.36 14.33 14.31 

   -5   14.72 14.70 14.68 14.66 14.64 14.62 14.60 14.58 14.56 14.53 14.51 14.49 14.47 14.45 14.42 14.40 14.38 14.35 14.33 14.30 

   -6   14.70 14.68 14.66 14.64 14.62 14.60 14.58 14.56 14.54 14.52 14.49 14.47 14.45 14.43 14.41 14.39 14.36 14.34 14.32 14.29 

   -7   14.67 14.65 14.63 14.61 14.59 14.57 14.55 14.53 14.51 14.49 14.47 14.45 14.43 14.41 14.38 14.36 14.34 14.32 14.30 14.27 

   -8   14.62 14.60 14.59 14.57 14.55 14.53 14.51 14.49 14.47 14.45 14.43 14.41 14.39 14.37 14.35 14.33 14.31 14.29 14.27 14.25 

   -9   14.57 14.55 14.54 14.52 14.50 14.48 14.47 14.45 14.43 14.41 14.39 14.37 14.35 14.33 14.31 14.29 14.27 14.25 14.23 14.21 

  

  -10   14.51 14.50 14.48 14.46 14.45 14.43 14.41 14.40 14.38 14.36 14.34 14.32 14.30 14.29 14.27 14.25 14.23 14.21 14.19 14.17 

  -11   14.45 14.43 14.42 14.40 14.38 14.37 14.35 14.34 14.32 14.30 14.28 14.27 14.25 14.23 14.21 14.20 14.18 14.16 14.14 14.12 

  -12   14.37 14.35 14.34 14.33 14.31 14.30 14.28 14.27 14.25 14.24 14.22 14.20 14.19 14.17 14.15 14.14 14.12 14.10 14.08 14.06 

  -13   14.28 14.27 14.26 14.24 14.23 14.22 14.21 14.19 14.18 14.16 14.15 14.13 14.12 14.10 14.08 14.07 14.05 14.03 14.02 14.00 

  -14   14.19 14.17 14.16 14.15 14.14 14.13 14.12 14.11 14.09 14.08 14.07 14.05 14.04 14.02 14.01 13.99 13.98 13.96 13.95 13.93 

  -15   14.08 14.07 14.06 14.05 14.04 14.03 14.02 14.01 14.00 13.99 13.97 13.96 13.95 13.94 13.92 13.91 13.90 13.88 13.87 13.85 

  -16   13.96 13.95 13.95 13.94 13.93 13.92 13.91 13.90 13.89 13.88 13.87 13.86 13.85 13.84 13.83 13.82 13.81 13.80 13.79 13.77 

  -17   13.83 13.83 13.82 13.81 13.81 13.80 13.79 13.79 13.78 13.77 13.77 13.76 13.75 13.74 13.74 13.73 13.72 13.71 13.70 13.68 

  -18   13.70 13.69 13.69 13.68 13.68 13.68 13.67 13.67 13.66 13.66 13.65 13.65 13.64 13.64 13.63 13.62 13.61 13.61 13.60 13.59 

  -19   13.56 13.56 13.55 13.55 13.55 13.55 13.55 13.54 13.54 13.54 13.53 13.53 13.53 13.52 13.51 13.51 13.50 13.49 13.49 13.48 

  

  -20   13.42 13.42 13.42 13.42 13.42 13.42 13.42 13.42 13.42 13.41 13.41 13.41 13.40 13.40 13.39 13.39 13.38 13.37 13.37 13.36 

  -21   13.27 13.28 13.28 13.29 13.29 13.29 13.29 13.29 13.29 13.29 13.28 13.28 13.27 13.27 13.26 13.26 13.25 13.24 13.23 13.22 

  -22   13.11 13.12 13.13 13.14 13.15 13.15 13.16 13.16 13.16 13.16 13.16 13.15 13.14 13.14 13.13 13.12 13.11 13.10 13.09 13.08 

  -23   12.92 12.93 12.95 12.96 12.98 12.99 13.01 13.01 13.02 13.02 13.01 13.01 13.00 12.99 12.98 12.97 12.96 12.95 12.94 12.94 

  -24   12.69 12.71 12.74 12.76 12.78 12.80 12.82 12.83 12.84 12.85 12.85 12.85 12.84 12.84 12.83 12.82 12.82 12.81 12.80 12.80 

  -25   12.41 12.44 12.48 12.51 12.53 12.56 12.58 12.60 12.62 12.63 12.64 12.65 12.66 12.66 12.67 12.67 12.67 12.67 12.67 12.67 

  -26   12.04 12.09 12.14 12.19 12.23 12.27 12.30 12.33 12.36 12.38 12.41 12.43 12.45 12.47 12.49 12.51 12.52 12.54 12.54 12.55 

  -27   11.60 11.67 11.74 11.81 11.87 11.93 11.98 12.03 12.07 12.12 12.16 12.20 12.24 12.27 12.31 12.34 12.36 12.39 12.41 12.42 

  -28   11.12 11.21 11.30 11.39 11.47 11.55 11.63 11.70 11.76 11.83 11.89 11.94 11.99 12.04 12.09 12.13 12.17 12.20 12.23 12.26 

  -29   10.64 10.75 10.85 10.96 11.06 11.16 11.25 11.34 11.42 11.50 11.57 11.64 11.71 11.77 11.82 11.88 11.93 11.97 12.01 12.05 

  

  -30   10.20 10.31 10.43 10.54 10.64 10.75 10.85 10.95 11.04 11.13 11.21 11.29 11.37 11.43 11.50 11.56 11.62 11.67 11.71 11.75 

  -31    9.84  9.94 10.04 10.14 10.24 10.34 10.44 10.53 10.62 10.71 10.79 10.87 10.95 11.02 11.09 11.15 11.21 11.27 11.32 11.37 

  -32    9.52  9.60  9.69  9.77  9.86  9.94 10.02 10.10 10.17 10.25 10.32 10.39 10.46 10.53 10.60 10.67 10.73 10.79 10.85 10.91 

  -33    9.21  9.28  9.34  9.41  9.47  9.53  9.59  9.66  9.72  9.78  9.84  9.90  9.96 10.02 10.09 10.15 10.22 10.28 10.35 10.42 

  -34    8.90  8.95  8.99  9.04  9.08  9.13  9.18  9.22  9.27  9.32  9.37  9.42  9.48  9.53  9.59  9.66  9.72  9.79  9.87  9.95 

  -35    8.54  8.58  8.62  8.65  8.69  8.73  8.77  8.81  8.85  8.90  8.95  9.00  9.05  9.10  9.16  9.23  9.30  9.37  9.45  9.53 

  -36    8.12  8.16  8.21  8.25  8.29  8.33  8.38  8.42  8.47  8.52  8.57  8.63  8.69  8.75  8.81  8.88  8.95  9.03  9.11  9.20 

  -37    7.67  7.72  7.77  7.83  7.88  7.94  7.99  8.05  8.11  8.17  8.23  8.29  8.36  8.43  8.50  8.58  8.66  8.74  8.83  8.92 

  -38    7.21  7.27  7.34  7.41  7.47  7.54  7.61  7.68  7.75  7.82  7.90  7.97  8.05  8.13  8.21  8.29  8.38  8.47  8.56  8.66 

  -39    6.76  6.83  6.91  6.99  7.07  7.15  7.23  7.31  7.39  7.48  7.56  7.64  7.73  7.82  7.91  8.00  8.09  8.19  8.29  8.39 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

  -40    6.34  6.42  6.51  6.59  6.67  6.76  6.85  6.93  7.02  7.11  7.20  7.29  7.38  7.47  7.57  7.66  7.76  7.86  7.97  8.07 

  -41    5.97  6.05  6.13  6.21  6.29  6.37  6.46  6.54  6.63  6.71  6.80  6.89  6.99  7.08  7.18  7.27  7.37  7.48  7.58  7.68 

  -42    5.64  5.71  5.78  5.85  5.93  6.00  6.07  6.15  6.22  6.30  6.39  6.47  6.56  6.65  6.75  6.84  6.94  7.04  7.14  7.25 

  -43    5.33  5.39  5.46  5.52  5.58  5.64  5.70  5.76  5.83  5.90  5.98  6.05  6.13  6.22  6.30  6.39  6.49  6.58  6.68  6.78 

  -44    5.05  5.10  5.15  5.20  5.25  5.30  5.35  5.40  5.46  5.52  5.59  5.65  5.72  5.80  5.88  5.96  6.05  6.14  6.23  6.33 

  -45    4.77  4.81  4.86  4.90  4.94  4.99  5.04  5.08  5.13  5.19  5.24  5.30  5.36  5.42  5.49  5.56  5.64  5.73  5.81  5.91 

  -46    4.50  4.54  4.58  4.63  4.67  4.72  4.76  4.81  4.85  4.90  4.95  5.00  5.06  5.11  5.17  5.24  5.31  5.38  5.47  5.55 

  -47    4.24  4.28  4.33  4.37  4.42  4.47  4.52  4.56  4.61  4.66  4.71  4.76  4.81  4.86  4.92  4.98  5.04  5.11  5.18  5.26 

  -48    3.99  4.04  4.09  4.13  4.19  4.24  4.29  4.34  4.39  4.44  4.49  4.54  4.59  4.64  4.70  4.75  4.81  4.87  4.93  5.00 

  -49    3.74  3.80  3.85  3.91  3.96  4.01  4.07  4.12  4.17  4.23  4.28  4.33  4.38  4.43  4.49  4.54  4.59  4.65  4.70  4.76 

  

  -50    3.51  3.56  3.62  3.68  3.73  3.79  3.84  3.90  3.95  4.00  4.06  4.11  4.16  4.21  4.26  4.32  4.37  4.42  4.47  4.53 

  -51    3.27  3.33  3.39  3.45  3.50  3.56  3.61  3.66  3.72  3.77  3.82  3.87  3.92  3.97  4.02  4.07  4.13  4.18  4.23  4.28 

  -52    3.05  3.10  3.16  3.21  3.27  3.32  3.37  3.42  3.47  3.52  3.57  3.62  3.67  3.72  3.77  3.83  3.88  3.93  3.98  4.04 

  -53    2.82  2.88  2.93  2.98  3.03  3.08  3.13  3.18  3.23  3.28  3.33  3.37  3.42  3.47  3.52  3.57  3.63  3.68  3.73  3.79 

  -54    2.61  2.66  2.71  2.76  2.81  2.86  2.90  2.95  2.99  3.04  3.09  3.13  3.18  3.23  3.28  3.33  3.38  3.43  3.48  3.54 

  -55    2.41  2.46  2.50  2.55  2.59  2.64  2.68  2.73  2.77  2.82  2.86  2.90  2.95  2.99  3.04  3.09  3.14  3.19  3.24  3.29 

  -56    2.22  2.27  2.31  2.35  2.40  2.44  2.49  2.53  2.57  2.61  2.65  2.69  2.73  2.78  2.82  2.86  2.91  2.96  3.01  3.06 

  -57    2.05  2.09  2.13  2.18  2.22  2.26  2.30  2.34  2.38  2.42  2.46  2.49  2.53  2.57  2.61  2.65  2.69  2.74  2.78  2.83 

  -58    1.89  1.93  1.97  2.01  2.05  2.09  2.13  2.17  2.20  2.24  2.27  2.31  2.34  2.38  2.42  2.46  2.49  2.53  2.57  2.62 

  -59    1.73  1.78  1.81  1.85  1.89  1.93  1.96  2.00  2.03  2.07  2.10  2.13  2.17  2.20  2.24  2.27  2.31  2.34  2.38  2.42 

  

  -60    1.59  1.62  1.66  1.70  1.73  1.77  1.80  1.84  1.87  1.90  1.93  1.97  2.00  2.03  2.06  2.09  2.13  2.16  2.20  2.23 

  -61    1.44  1.47  1.51  1.54  1.58  1.61  1.65  1.68  1.71  1.74  1.78  1.81  1.84  1.87  1.90  1.93  1.97  2.00  2.03  2.07 

  -62    1.29  1.33  1.36  1.39  1.43  1.46  1.49  1.53  1.56  1.59  1.62  1.66  1.69  1.72  1.75  1.79  1.82  1.85  1.89  1.92 

  -63    1.16  1.19  1.22  1.25  1.28  1.31  1.35  1.38  1.41  1.45  1.48  1.51  1.55  1.58  1.61  1.65  1.68  1.72  1.75  1.78 

  -64    1.03  1.06  1.09  1.12  1.15  1.18  1.21  1.24  1.27  1.31  1.34  1.38  1.41  1.45  1.48  1.52  1.55  1.59  1.62  1.65 

  -65    0.91  0.94  0.96  0.99  1.02  1.05  1.08  1.11  1.15  1.18  1.21  1.25  1.28  1.32  1.35  1.39  1.42  1.45  1.49  1.52 

  -66    0.81  0.83  0.86  0.88  0.91  0.94  0.97  1.00  1.03  1.06  1.09  1.13  1.16  1.19  1.22  1.26  1.29  1.32  1.35  1.38 

  -67    0.73  0.75  0.77  0.79  0.81  0.84  0.86  0.89  0.92  0.95  0.98  1.01  1.04  1.07  1.10  1.13  1.16  1.19  1.22  1.25 

  -68    0.65  0.67  0.69  0.71  0.73  0.75  0.77  0.80  0.82  0.85  0.87  0.90  0.93  0.95  0.98  1.01  1.04  1.06  1.09  1.11 

  -69    0.59  0.60  0.62  0.64  0.65  0.67  0.69  0.71  0.73  0.75  0.78  0.80  0.82  0.85  0.87  0.90  0.92  0.94  0.97  0.99 

  

  -70    0.52  0.54  0.55  0.57  0.58  0.60  0.62  0.64  0.65  0.67  0.69  0.71  0.73  0.75  0.77  0.80  0.82  0.84  0.86  0.88 

  -71    0.47  0.48  0.49  0.51  0.52  0.54  0.55  0.57  0.59  0.60  0.62  0.64  0.65  0.67  0.69  0.71  0.73  0.75  0.76  0.78 

  -72    0.42  0.43  0.44  0.45  0.46  0.48  0.49  0.51  0.52  0.54  0.55  0.57  0.59  0.60  0.62  0.64  0.65  0.67  0.69  0.70 

  -73    0.37  0.38  0.39  0.40  0.41  0.43  0.44  0.45  0.47  0.48  0.50  0.51  0.53  0.54  0.56  0.57  0.59  0.60  0.62  0.64 

  -74    0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.42  0.43  0.44  0.46  0.47  0.49  0.50  0.52  0.53  0.55  0.56  0.57 

  -75    0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.39  0.40  0.41  0.42  0.44  0.45  0.46  0.48  0.49  0.50  0.52 

  -76    0.26  0.27  0.28  0.29  0.29  0.30  0.31  0.32  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.41  0.43  0.44  0.45  0.46 

  -77    0.23  0.24  0.25  0.26  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.41 

  -78    0.21  0.22  0.23  0.23  0.24  0.25  0.25  0.26  0.27  0.28  0.28  0.29  0.30  0.31  0.32  0.32  0.33  0.34  0.35  0.36 

  -79    0.19  0.20  0.20  0.21  0.22  0.22  0.23  0.23  0.24  0.25  0.25  0.26  0.26  0.27  0.28  0.28  0.29  0.30  0.31  0.31 

  

  -80    0.17  0.18  0.18  0.19  0.19  0.20  0.21  0.21  0.22  0.22  0.22  0.23  0.23  0.24  0.24  0.25  0.26  0.26  0.27  0.27 

  -81    0.16  0.16  0.17  0.17  0.18  0.18  0.18  0.19  0.19  0.20  0.20  0.21  0.21  0.21  0.22  0.22  0.23  0.23  0.24  0.24 

  -82    0.14  0.15  0.15  0.15  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.18  0.19  0.19  0.19  0.20  0.20  0.21  0.21  0.21 

  -83    0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.18  0.19  0.19  0.19 

  -84    0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.16  0.16  0.17  0.17  0.17  0.17 

  -85    0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.16 

  -86    0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14 

  -87    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.13 

  -88    0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.11 

  -89    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   72    0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   71    0.04  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   70    0.06  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   69    0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.00 

   68    0.10  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02 

   67    0.12  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.04 

   66    0.14  0.13  0.13  0.12  0.12  0.11  0.10  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05 

   65    0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08 

   64    0.20  0.20  0.19  0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.11  0.10  0.10 

   63    0.24  0.23  0.22  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12 

   62    0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.19  0.18  0.17  0.17  0.16  0.15  0.15  0.14 

   61    0.34  0.33  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.23  0.22  0.21  0.20  0.20  0.19  0.18  0.18  0.17 

   60    0.40  0.39  0.37  0.36  0.35  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.22  0.21  0.20 

  

   59    0.47  0.45  0.44  0.42  0.41  0.39  0.38  0.36  0.35  0.34  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.25  0.24 

   58    0.54  0.52  0.51  0.49  0.47  0.45  0.44  0.42  0.41  0.39  0.38  0.36  0.35  0.34  0.32  0.31  0.30  0.29  0.29  0.28 

   57    0.63  0.60  0.58  0.56  0.54  0.52  0.51  0.49  0.47  0.45  0.44  0.42  0.41  0.39  0.38  0.36  0.35  0.34  0.33  0.32 

   56    0.71  0.69  0.67  0.64  0.62  0.60  0.58  0.56  0.54  0.52  0.50  0.49  0.47  0.45  0.44  0.42  0.41  0.40  0.38  0.37 

   55    0.81  0.78  0.76  0.74  0.71  0.69  0.66  0.64  0.62  0.60  0.58  0.56  0.54  0.52  0.51  0.49  0.48  0.46  0.45  0.44 

   54    0.91  0.89  0.86  0.83  0.81  0.78  0.76  0.73  0.71  0.68  0.66  0.64  0.62  0.60  0.58  0.57  0.55  0.54  0.52  0.51 

   53    1.02  0.99  0.96  0.94  0.91  0.88  0.86  0.83  0.80  0.78  0.76  0.73  0.71  0.69  0.67  0.65  0.63  0.62  0.60  0.59 

   52    1.14  1.11  1.08  1.05  1.02  0.99  0.96  0.94  0.91  0.88  0.86  0.84  0.81  0.79  0.77  0.75  0.73  0.71  0.70  0.68 

   51    1.27  1.24  1.21  1.17  1.14  1.11  1.08  1.06  1.03  1.00  0.98  0.95  0.93  0.90  0.88  0.86  0.84  0.82  0.80  0.78 

   50    1.42  1.38  1.35  1.32  1.28  1.25  1.22  1.19  1.16  1.13  1.10  1.08  1.05  1.03  1.00  0.98  0.96  0.94  0.92  0.90 

  

   49    1.58  1.55  1.51  1.47  1.44  1.41  1.37  1.34  1.31  1.28  1.25  1.22  1.19  1.16  1.14  1.11  1.09  1.07  1.05  1.03 

   48    1.76  1.72  1.68  1.64  1.61  1.57  1.54  1.50  1.47  1.44  1.41  1.38  1.35  1.32  1.29  1.26  1.23  1.21  1.18  1.16 

   47    1.95  1.91  1.87  1.83  1.79  1.75  1.72  1.68  1.64  1.61  1.58  1.54  1.51  1.48  1.45  1.42  1.39  1.36  1.33  1.30 

   46    2.15  2.11  2.07  2.02  1.98  1.94  1.90  1.87  1.83  1.79  1.76  1.72  1.68  1.65  1.62  1.58  1.55  1.52  1.49  1.46 

   45    2.37  2.32  2.28  2.23  2.19  2.15  2.10  2.06  2.02  1.98  1.94  1.90  1.86  1.82  1.79  1.75  1.72  1.68  1.65  1.62 

   44    2.60  2.55  2.50  2.45  2.41  2.36  2.31  2.26  2.22  2.17  2.13  2.08  2.04  2.00  1.96  1.92  1.89  1.85  1.82  1.78 

   43    2.84  2.78  2.73  2.68  2.63  2.58  2.53  2.48  2.43  2.38  2.33  2.28  2.24  2.19  2.15  2.11  2.07  2.03  1.99  1.95 

   42    3.09  3.03  2.97  2.92  2.86  2.81  2.76  2.70  2.65  2.60  2.55  2.50  2.45  2.40  2.35  2.30  2.26  2.22  2.17  2.13 

   41    3.35  3.29  3.23  3.17  3.11  3.06  3.00  2.95  2.89  2.84  2.78  2.73  2.68  2.63  2.57  2.52  2.47  2.43  2.38  2.33 

   40    3.63  3.57  3.51  3.45  3.39  3.33  3.27  3.21  3.15  3.10  3.04  2.98  2.93  2.88  2.82  2.77  2.72  2.67  2.62  2.57 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   39    3.92  3.86  3.80  3.74  3.68  3.62  3.56  3.50  3.44  3.38  3.32  3.27  3.21  3.16  3.10  3.05  2.99  2.94  2.88  2.83 

   38    4.23  4.17  4.11  4.05  3.99  3.93  3.87  3.81  3.75  3.69  3.63  3.58  3.52  3.46  3.40  3.34  3.28  3.22  3.16  3.11 

   37    4.54  4.48  4.42  4.36  4.31  4.25  4.19  4.13  4.07  4.01  3.95  3.89  3.83  3.77  3.71  3.64  3.58  3.51  3.45  3.39 

   36    4.85  4.80  4.74  4.68  4.62  4.57  4.51  4.45  4.39  4.32  4.26  4.20  4.14  4.07  4.00  3.94  3.87  3.80  3.73  3.66 

   35    5.17  5.11  5.05  5.00  4.93  4.87  4.81  4.75  4.68  4.62  4.55  4.48  4.42  4.35  4.28  4.21  4.14  4.07  4.00  3.93 

   34    5.48  5.42  5.36  5.29  5.22  5.16  5.09  5.02  4.95  4.88  4.81  4.74  4.67  4.60  4.53  4.46  4.38  4.31  4.24  4.17 

   33    5.81  5.73  5.66  5.58  5.50  5.43  5.36  5.28  5.21  5.14  5.06  4.99  4.91  4.84  4.77  4.69  4.61  4.54  4.46  4.39 

   32    6.16  6.06  5.97  5.89  5.80  5.72  5.64  5.56  5.48  5.40  5.32  5.25  5.17  5.09  5.01  4.93  4.85  4.77  4.70  4.62 

   31    6.55  6.44  6.34  6.24  6.14  6.05  5.96  5.87  5.79  5.70  5.62  5.54  5.46  5.38  5.29  5.21  5.13  5.04  4.96  4.88 

   30    6.99  6.87  6.76  6.66  6.55  6.45  6.35  6.25  6.16  6.07  5.98  5.89  5.80  5.71  5.63  5.54  5.45  5.37  5.28  5.20 

  

   29    7.49  7.38  7.26  7.15  7.04  6.93  6.83  6.72  6.62  6.51  6.41  6.32  6.22  6.12  6.03  5.94  5.85  5.75  5.66  5.57 

   28    8.04  7.92  7.81  7.70  7.58  7.47  7.36  7.24  7.13  7.02  6.91  6.81  6.70  6.59  6.49  6.38  6.28  6.18  6.08  5.97 

   27    8.59  8.48  8.37  8.25  8.14  8.02  7.91  7.79  7.67  7.56  7.44  7.32  7.20  7.08  6.97  6.85  6.74  6.62  6.51  6.39 

   26    9.13  9.02  8.91  8.80  8.68  8.56  8.44  8.32  8.20  8.07  7.95  7.82  7.69  7.57  7.44  7.31  7.19  7.06  6.94  6.82 

   25    9.63  9.52  9.41  9.29  9.17  9.05  8.92  8.80  8.67  8.54  8.40  8.27  8.14  8.01  7.87  7.74  7.61  7.48  7.35  7.22 

   24   10.06  9.95  9.84  9.72  9.60  9.47  9.34  9.20  9.07  8.93  8.79  8.66  8.52  8.38  8.25  8.11  7.98  7.85  7.72  7.59 

   23   10.44 10.33 10.21 10.09  9.96  9.83  9.70  9.56  9.42  9.28  9.14  8.99  8.85  8.71  8.58  8.44  8.31  8.18  8.06  7.93 

   22   10.76 10.66 10.54 10.42 10.29 10.16 10.02  9.88  9.74  9.59  9.45  9.30  9.16  9.02  8.88  8.75  8.62  8.49  8.37  8.24 

   21   11.05 10.95 10.83 10.71 10.59 10.45 10.32 10.17 10.03  9.89  9.74  9.60  9.45  9.31  9.18  9.04  8.92  8.79  8.67  8.55 

   20   11.32 11.21 11.10 10.98 10.86 10.73 10.60 10.46 10.32 10.18 10.04  9.90  9.76  9.62  9.48  9.35  9.22  9.10  8.98  8.86 

  

   19   11.57 11.47 11.36 11.25 11.13 11.01 10.88 10.75 10.62 10.48 10.35 10.21 10.07  9.94  9.81  9.68  9.55  9.43  9.31  9.19 

   18   11.81 11.72 11.62 11.51 11.40 11.28 11.17 11.04 10.92 10.79 10.66 10.53 10.40 10.28 10.15 10.02  9.90  9.78  9.65  9.53 

   17   12.04 11.95 11.86 11.77 11.66 11.56 11.45 11.34 11.22 11.10 10.98 10.86 10.74 10.62 10.49 10.37 10.25 10.13 10.01  9.89 

   16   12.25 12.18 12.10 12.01 11.92 11.82 11.72 11.62 11.51 11.41 11.29 11.18 11.07 10.95 10.84 10.72 10.60 10.48 10.36 10.24 

   15   12.46 12.39 12.31 12.24 12.15 12.07 11.98 11.89 11.79 11.69 11.59 11.49 11.38 11.27 11.16 11.05 10.93 10.82 10.70 10.58 

   14   12.66 12.59 12.52 12.45 12.37 12.30 12.21 12.13 12.05 11.96 11.87 11.77 11.67 11.57 11.47 11.36 11.25 11.13 11.02 10.90 

   13   12.85 12.79 12.72 12.65 12.58 12.51 12.43 12.36 12.28 12.19 12.11 12.02 11.93 11.84 11.74 11.64 11.54 11.43 11.33 11.22 

   12   13.03 12.97 12.91 12.85 12.78 12.71 12.64 12.57 12.49 12.41 12.33 12.25 12.16 12.08 11.99 11.90 11.81 11.71 11.62 11.52 

   11   13.20 13.14 13.09 13.03 12.96 12.90 12.83 12.76 12.69 12.61 12.54 12.46 12.38 12.30 12.22 12.14 12.06 11.97 11.88 11.80 

   10   13.35 13.30 13.25 13.19 13.13 13.07 13.01 12.94 12.87 12.80 12.73 12.66 12.59 12.51 12.44 12.36 12.28 12.20 12.12 12.05 

  

    9   13.49 13.44 13.39 13.34 13.28 13.23 13.17 13.11 13.05 12.98 12.92 12.85 12.78 12.71 12.64 12.56 12.49 12.42 12.34 12.27 

    8   13.62 13.57 13.52 13.47 13.42 13.37 13.32 13.26 13.20 13.14 13.08 13.02 12.95 12.89 12.82 12.75 12.68 12.61 12.55 12.48 

    7   13.73 13.69 13.64 13.60 13.55 13.50 13.45 13.39 13.34 13.28 13.23 13.17 13.11 13.05 12.99 12.92 12.86 12.80 12.73 12.67 

    6   13.83 13.79 13.75 13.71 13.66 13.62 13.57 13.52 13.47 13.41 13.36 13.30 13.25 13.19 13.14 13.08 13.02 12.96 12.90 12.84 

    5   13.92 13.88 13.84 13.80 13.76 13.72 13.67 13.63 13.58 13.53 13.48 13.43 13.38 13.33 13.27 13.22 13.16 13.11 13.05 12.99 

    4   14.00 13.96 13.92 13.89 13.85 13.81 13.77 13.73 13.68 13.64 13.59 13.55 13.50 13.45 13.40 13.35 13.29 13.24 13.19 13.13 

    3   14.07 14.03 14.00 13.96 13.92 13.89 13.85 13.81 13.77 13.73 13.69 13.65 13.60 13.56 13.51 13.46 13.41 13.36 13.31 13.26 

    2   14.12 14.09 14.06 14.02 13.99 13.95 13.92 13.88 13.84 13.81 13.77 13.73 13.69 13.64 13.60 13.56 13.51 13.47 13.42 13.38 

    1   14.17 14.14 14.11 14.08 14.04 14.01 13.98 13.94 13.91 13.87 13.83 13.80 13.76 13.72 13.68 13.64 13.60 13.56 13.52 13.48 

    0   14.21 14.18 14.15 14.12 14.09 14.06 14.03 13.99 13.96 13.93 13.89 13.86 13.82 13.78 13.75 13.71 13.67 13.63 13.59 13.56 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   -1   14.24 14.21 14.18 14.15 14.12 14.09 14.06 14.03 14.00 13.97 13.94 13.90 13.87 13.84 13.80 13.76 13.73 13.69 13.65 13.61 

   -2   14.26 14.23 14.21 14.18 14.15 14.12 14.09 14.06 14.03 14.00 13.97 13.94 13.91 13.87 13.84 13.80 13.77 13.73 13.70 13.66 

   -3   14.28 14.25 14.22 14.20 14.17 14.14 14.11 14.08 14.05 14.02 13.99 13.96 13.93 13.90 13.86 13.83 13.80 13.76 13.73 13.69 

   -4   14.28 14.26 14.23 14.20 14.18 14.15 14.12 14.09 14.06 14.04 14.01 13.98 13.94 13.91 13.88 13.85 13.82 13.78 13.75 13.72 

   -5   14.28 14.26 14.23 14.20 14.18 14.15 14.12 14.10 14.07 14.04 14.01 13.98 13.95 13.92 13.89 13.86 13.83 13.80 13.76 13.73 

   -6   14.27 14.25 14.22 14.20 14.17 14.15 14.12 14.09 14.07 14.04 14.01 13.98 13.95 13.92 13.89 13.86 13.83 13.80 13.77 13.74 

   -7   14.25 14.23 14.20 14.18 14.16 14.13 14.11 14.08 14.06 14.03 14.00 13.98 13.95 13.92 13.89 13.86 13.83 13.80 13.77 13.74 

   -8   14.23 14.20 14.18 14.16 14.13 14.11 14.09 14.06 14.04 14.01 13.99 13.96 13.93 13.91 13.88 13.85 13.82 13.79 13.76 13.73 

   -9   14.19 14.17 14.15 14.13 14.11 14.08 14.06 14.04 14.01 13.99 13.96 13.94 13.91 13.89 13.86 13.83 13.81 13.78 13.75 13.72 

  

  -10   14.15 14.13 14.11 14.09 14.07 14.05 14.02 14.00 13.98 13.96 13.93 13.91 13.89 13.86 13.84 13.81 13.78 13.76 13.73 13.70 

  -11   14.10 14.08 14.06 14.04 14.02 14.00 13.98 13.96 13.94 13.92 13.90 13.87 13.85 13.83 13.80 13.78 13.75 13.72 13.70 13.67 

  -12   14.05 14.03 14.01 13.99 13.97 13.95 13.93 13.91 13.89 13.87 13.85 13.83 13.81 13.78 13.76 13.74 13.71 13.69 13.66 13.63 

  -13   13.98 13.97 13.95 13.93 13.91 13.89 13.88 13.86 13.84 13.82 13.80 13.78 13.76 13.73 13.71 13.69 13.66 13.64 13.62 13.59 

  -14   13.91 13.90 13.88 13.87 13.85 13.83 13.81 13.80 13.78 13.76 13.74 13.72 13.70 13.68 13.65 13.63 13.61 13.59 13.56 13.54 

  -15   13.84 13.82 13.81 13.79 13.78 13.76 13.74 13.73 13.71 13.69 13.67 13.65 13.63 13.61 13.59 13.57 13.55 13.53 13.50 13.48 

  -16   13.76 13.75 13.73 13.72 13.70 13.68 13.67 13.65 13.63 13.62 13.60 13.58 13.56 13.54 13.52 13.50 13.48 13.46 13.44 13.41 

  -17   13.67 13.66 13.65 13.63 13.62 13.60 13.59 13.57 13.55 13.54 13.52 13.50 13.48 13.47 13.45 13.43 13.41 13.39 13.36 13.34 

  -18   13.58 13.57 13.55 13.54 13.53 13.51 13.50 13.48 13.47 13.45 13.43 13.42 13.40 13.38 13.36 13.35 13.33 13.31 13.29 13.27 

  -19   13.47 13.46 13.45 13.44 13.43 13.41 13.40 13.39 13.37 13.36 13.34 13.33 13.31 13.29 13.28 13.26 13.24 13.23 13.21 13.19 

  

  -20   13.35 13.34 13.33 13.32 13.31 13.30 13.29 13.28 13.27 13.26 13.24 13.23 13.22 13.20 13.19 13.17 13.15 13.14 13.12 13.10 

  -21   13.22 13.21 13.20 13.20 13.19 13.18 13.17 13.17 13.16 13.15 13.14 13.13 13.12 13.10 13.09 13.07 13.06 13.04 13.02 13.01 

  -22   13.08 13.07 13.07 13.06 13.06 13.05 13.05 13.04 13.04 13.03 13.02 13.02 13.01 13.00 12.99 12.97 12.96 12.94 12.93 12.91 

  -23   12.93 12.93 12.93 12.93 12.92 12.92 12.92 12.92 12.91 12.91 12.91 12.90 12.89 12.89 12.88 12.87 12.85 12.84 12.83 12.81 

  -24   12.80 12.80 12.79 12.79 12.79 12.79 12.79 12.79 12.79 12.79 12.78 12.78 12.77 12.77 12.76 12.75 12.74 12.73 12.72 12.71 

  -25   12.67 12.67 12.67 12.67 12.67 12.67 12.67 12.67 12.66 12.66 12.66 12.65 12.65 12.64 12.64 12.63 12.62 12.61 12.60 12.59 

  -26   12.56 12.56 12.56 12.56 12.56 12.56 12.55 12.55 12.55 12.54 12.54 12.53 12.52 12.52 12.51 12.50 12.49 12.48 12.47 12.46 

  -27   12.44 12.45 12.45 12.45 12.45 12.45 12.45 12.44 12.43 12.42 12.41 12.40 12.39 12.38 12.37 12.36 12.35 12.35 12.34 12.33 

  -28   12.28 12.30 12.32 12.32 12.32 12.32 12.32 12.31 12.30 12.29 12.27 12.26 12.25 12.24 12.23 12.22 12.21 12.21 12.20 12.19 

  -29   12.08 12.10 12.12 12.14 12.15 12.15 12.15 12.14 12.14 12.13 12.12 12.11 12.10 12.09 12.08 12.07 12.07 12.06 12.05 12.05 

  

  -30   11.79 11.82 11.85 11.87 11.89 11.90 11.92 11.92 11.93 11.93 11.93 11.93 11.93 11.93 11.92 11.92 11.92 11.91 11.90 11.90 

  -31   11.41 11.45 11.49 11.52 11.56 11.59 11.62 11.65 11.67 11.69 11.71 11.73 11.74 11.76 11.76 11.77 11.77 11.77 11.77 11.77 

  -32   10.96 11.02 11.07 11.13 11.18 11.23 11.28 11.33 11.38 11.42 11.46 11.50 11.53 11.56 11.59 11.61 11.62 11.63 11.64 11.65 

  -33   10.49 10.56 10.63 10.71 10.78 10.85 10.93 11.00 11.06 11.13 11.19 11.25 11.30 11.35 11.40 11.44 11.47 11.49 11.51 11.52 

  -34   10.03 10.12 10.21 10.30 10.39 10.48 10.57 10.66 10.75 10.83 10.92 10.99 11.07 11.14 11.20 11.25 11.30 11.34 11.36 11.38 

  -35    9.62  9.71  9.81  9.92 10.02 10.13 10.24 10.35 10.45 10.55 10.65 10.75 10.83 10.92 10.99 11.05 11.10 11.14 11.18 11.20 

  -36    9.29  9.39  9.49  9.60  9.71  9.83  9.95 10.07 10.18 10.29 10.40 10.50 10.60 10.68 10.76 10.83 10.88 10.93 10.96 10.99 

  -37    9.02  9.12  9.22  9.34  9.45  9.57  9.69  9.81  9.92 10.04 10.15 10.25 10.35 10.43 10.51 10.58 10.64 10.69 10.73 10.76 

  -38    8.76  8.87  8.98  9.09  9.21  9.32  9.44  9.55  9.67  9.78  9.88  9.98 10.08 10.17 10.25 10.32 10.38 10.43 10.47 10.51 

  -39    8.50  8.60  8.72  8.83  8.94  9.06  9.17  9.28  9.39  9.50  9.60  9.70  9.79  9.88  9.96 10.03 10.10 10.15 10.20 10.24 

  



145 
 

   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

  -40    8.18  8.29  8.40  8.52  8.63  8.75  8.86  8.97  9.08  9.19  9.29  9.39  9.49  9.57  9.66  9.73  9.80  9.86  9.91  9.95 

  -41    7.79  7.90  8.02  8.13  8.25  8.37  8.49  8.61  8.72  8.83  8.94  9.05  9.15  9.24  9.33  9.41  9.48  9.55  9.61  9.66 

  -42    7.35  7.46  7.58  7.70  7.82  7.94  8.06  8.19  8.31  8.43  8.55  8.66  8.77  8.88  8.98  9.07  9.15  9.22  9.29  9.35 

  -43    6.89  7.00  7.11  7.23  7.36  7.48  7.61  7.74  7.87  8.00  8.13  8.25  8.37  8.49  8.60  8.70  8.79  8.88  8.96  9.03 

  -44    6.43  6.54  6.65  6.77  6.90  7.03  7.16  7.29  7.42  7.56  7.69  7.82  7.95  8.07  8.19  8.30  8.41  8.50  8.59  8.68 

  -45    6.01  6.12  6.23  6.35  6.47  6.60  6.73  6.86  6.99  7.12  7.25  7.38  7.51  7.63  7.75  7.87  7.98  8.09  8.19  8.28 

  -46    5.65  5.75  5.86  5.97  6.08  6.20  6.32  6.44  6.56  6.69  6.81  6.93  7.06  7.18  7.29  7.41  7.52  7.63  7.73  7.84 

  -47    5.34  5.43  5.52  5.62  5.72  5.82  5.93  6.04  6.15  6.26  6.37  6.49  6.60  6.71  6.82  6.93  7.03  7.14  7.25  7.36 

  -48    5.07  5.14  5.22  5.30  5.39  5.48  5.57  5.66  5.76  5.85  5.95  6.05  6.15  6.25  6.35  6.45  6.55  6.66  6.77  6.88 

  -49    4.82  4.88  4.94  5.01  5.08  5.15  5.23  5.31  5.39  5.47  5.55  5.64  5.73  5.82  5.91  6.01  6.10  6.21  6.31  6.42 

  

  -50    4.58  4.63  4.69  4.75  4.80  4.86  4.93  4.99  5.06  5.13  5.20  5.27  5.35  5.43  5.52  5.61  5.70  5.80  5.90  6.01 

  -51    4.34  4.39  4.44  4.50  4.55  4.60  4.66  4.71  4.77  4.83  4.90  4.97  5.04  5.11  5.19  5.28  5.37  5.46  5.55  5.65 

  -52    4.09  4.15  4.20  4.25  4.31  4.36  4.42  4.47  4.53  4.59  4.65  4.71  4.78  4.85  4.92  5.00  5.08  5.16  5.24  5.32 

  -53    3.84  3.90  3.96  4.01  4.07  4.13  4.19  4.25  4.31  4.37  4.43  4.49  4.55  4.62  4.69  4.75  4.82  4.89  4.96  5.03 

  -54    3.59  3.65  3.71  3.77  3.83  3.90  3.96  4.02  4.09  4.15  4.21  4.28  4.34  4.40  4.46  4.52  4.58  4.64  4.70  4.75 

  -55    3.35  3.41  3.47  3.53  3.59  3.66  3.72  3.79  3.86  3.92  3.99  4.05  4.11  4.17  4.23  4.29  4.34  4.40  4.45  4.49 

  -56    3.11  3.17  3.23  3.29  3.35  3.41  3.48  3.54  3.61  3.67  3.74  3.80  3.86  3.92  3.98  4.04  4.09  4.14  4.19  4.23 

  -57    2.88  2.93  2.99  3.04  3.10  3.16  3.22  3.29  3.35  3.41  3.47  3.54  3.60  3.66  3.72  3.77  3.83  3.88  3.92  3.97 

  -58    2.66  2.71  2.76  2.81  2.86  2.92  2.97  3.03  3.09  3.15  3.21  3.27  3.33  3.39  3.45  3.50  3.56  3.61  3.66  3.71 

  -59    2.46  2.50  2.54  2.59  2.64  2.69  2.74  2.79  2.84  2.90  2.95  3.01  3.07  3.12  3.18  3.23  3.29  3.34  3.40  3.45 

  

  -60    2.27  2.31  2.35  2.39  2.43  2.48  2.52  2.57  2.62  2.67  2.72  2.77  2.82  2.87  2.93  2.98  3.04  3.09  3.15  3.20 

  -61    2.10  2.14  2.18  2.22  2.26  2.29  2.33  2.38  2.42  2.46  2.50  2.55  2.60  2.64  2.69  2.74  2.80  2.85  2.91  2.96 

  -62    1.96  1.99  2.03  2.06  2.10  2.13  2.17  2.20  2.24  2.28  2.32  2.36  2.40  2.44  2.48  2.53  2.58  2.62  2.68  2.73 

  -63    1.82  1.85  1.88  1.91  1.95  1.98  2.01  2.04  2.08  2.11  2.14  2.18  2.21  2.25  2.29  2.33  2.37  2.41  2.45  2.50 

  -64    1.68  1.71  1.74  1.77  1.80  1.83  1.86  1.89  1.92  1.95  1.98  2.01  2.04  2.07  2.11  2.14  2.17  2.21  2.25  2.29 

  -65    1.55  1.58  1.61  1.64  1.66  1.69  1.72  1.74  1.77  1.79  1.82  1.85  1.87  1.90  1.93  1.96  1.99  2.02  2.06  2.09 

  -66    1.41  1.44  1.47  1.49  1.52  1.54  1.57  1.59  1.61  1.63  1.66  1.68  1.71  1.73  1.76  1.79  1.82  1.85  1.88  1.91 

  -67    1.27  1.30  1.33  1.35  1.37  1.39  1.42  1.44  1.46  1.48  1.50  1.53  1.55  1.58  1.60  1.63  1.65  1.68  1.71  1.74 

  -68    1.14  1.16  1.19  1.21  1.23  1.25  1.27  1.29  1.32  1.34  1.36  1.38  1.40  1.43  1.45  1.47  1.50  1.52  1.55  1.58 

  -69    1.01  1.03  1.06  1.08  1.10  1.12  1.14  1.16  1.18  1.20  1.22  1.24  1.27  1.29  1.31  1.33  1.35  1.38  1.40  1.43 

  

  -70    0.90  0.92  0.94  0.96  0.98  1.00  1.02  1.04  1.06  1.08  1.10  1.12  1.14  1.16  1.18  1.20  1.22  1.24  1.27  1.29 

  -71    0.80  0.82  0.84  0.86  0.88  0.90  0.91  0.93  0.95  0.97  0.98  1.00  1.02  1.04  1.06  1.08  1.10  1.12  1.14  1.16 

  -72    0.72  0.74  0.76  0.77  0.79  0.81  0.82  0.84  0.85  0.87  0.89  0.90  0.92  0.94  0.95  0.97  0.99  1.01  1.02  1.04 

  -73    0.65  0.67  0.68  0.70  0.71  0.73  0.74  0.76  0.77  0.78  0.80  0.81  0.83  0.84  0.86  0.87  0.89  0.90  0.92  0.93 

  -74    0.59  0.60  0.62  0.63  0.64  0.65  0.67  0.68  0.69  0.71  0.72  0.73  0.74  0.76  0.77  0.78  0.79  0.81  0.82  0.83 

  -75    0.53  0.54  0.55  0.57  0.58  0.59  0.60  0.61  0.62  0.63  0.65  0.66  0.67  0.68  0.69  0.70  0.71  0.72  0.73  0.74 

  -76    0.47  0.48  0.50  0.51  0.52  0.53  0.54  0.55  0.56  0.57  0.58  0.59  0.60  0.61  0.62  0.63  0.64  0.65  0.66  0.67 

  -77    0.42  0.43  0.44  0.45  0.46  0.47  0.48  0.49  0.50  0.50  0.51  0.52  0.53  0.54  0.55  0.56  0.57  0.58  0.58  0.59 

  -78    0.37  0.38  0.38  0.39  0.40  0.41  0.42  0.43  0.44  0.45  0.46  0.47  0.47  0.48  0.49  0.50  0.51  0.51  0.52  0.53 

  -79    0.32  0.33  0.34  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.40  0.41  0.42  0.43  0.44  0.44  0.45  0.45  0.46  0.46 

  

  -80    0.28  0.29  0.29  0.30  0.31  0.32  0.33  0.33  0.34  0.35  0.36  0.36  0.37  0.38  0.38  0.39  0.40  0.40  0.41  0.41 

  -81    0.25  0.25  0.26  0.27  0.27  0.28  0.29  0.29  0.30  0.31  0.31  0.32  0.32  0.33  0.34  0.34  0.35  0.35  0.36  0.36 

  -82    0.22  0.22  0.23  0.24  0.24  0.25  0.25  0.26  0.26  0.27  0.27  0.28  0.28  0.29  0.29  0.30  0.30  0.31  0.31  0.31 

  -83    0.20  0.20  0.20  0.21  0.21  0.22  0.22  0.23  0.23  0.23  0.24  0.24  0.25  0.25  0.25  0.26  0.26  0.26  0.27  0.27 

  -84    0.18  0.18  0.18  0.19  0.19  0.19  0.20  0.20  0.20  0.20  0.21  0.21  0.21  0.22  0.22  0.22  0.22  0.23  0.23  0.23 

  -85    0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.19  0.19  0.19  0.19  0.19  0.20  0.20 

  -86    0.14  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.17  0.17  0.17 

  -87    0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14 

  -88    0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12 

  -89    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   68    0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   67    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   66    0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   65    0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04 

   64    0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

   63    0.12  0.11  0.11  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

   62    0.14  0.13  0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.10 

   61    0.17  0.16  0.16  0.15  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13 

   60    0.20  0.19  0.19  0.18  0.18  0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.15 

  

   59    0.23  0.23  0.22  0.21  0.21  0.21  0.20  0.20  0.20  0.19  0.19  0.19  0.19  0.18  0.18  0.18  0.18  0.18  0.18  0.18 

   58    0.27  0.26  0.26  0.25  0.25  0.24  0.24  0.23  0.23  0.23  0.22  0.22  0.22  0.22  0.22  0.21  0.21  0.21  0.21  0.21 

   57    0.31  0.31  0.30  0.29  0.29  0.28  0.28  0.27  0.27  0.27  0.26  0.26  0.26  0.26  0.25  0.25  0.25  0.25  0.25  0.25 

   56    0.36  0.36  0.35  0.34  0.34  0.33  0.32  0.32  0.32  0.31  0.31  0.30  0.30  0.30  0.30  0.30  0.29  0.29  0.29  0.29 

   55    0.43  0.42  0.41  0.40  0.39  0.39  0.38  0.37  0.37  0.36  0.36  0.36  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.35 

   54    0.50  0.49  0.48  0.47  0.46  0.45  0.44  0.44  0.43  0.42  0.42  0.42  0.41  0.41  0.41  0.41  0.40  0.40  0.40  0.40 

   53    0.58  0.56  0.55  0.54  0.53  0.52  0.52  0.51  0.50  0.49  0.49  0.48  0.48  0.48  0.47  0.47  0.47  0.47  0.47  0.47 

   52    0.67  0.65  0.64  0.63  0.62  0.61  0.60  0.59  0.58  0.57  0.57  0.56  0.56  0.55  0.55  0.54  0.54  0.54  0.54  0.54 

   51    0.77  0.75  0.74  0.72  0.71  0.70  0.69  0.68  0.67  0.66  0.65  0.65  0.64  0.63  0.63  0.63  0.62  0.62  0.62  0.62 

   50    0.88  0.86  0.85  0.83  0.82  0.80  0.79  0.78  0.77  0.76  0.75  0.74  0.73  0.73  0.72  0.72  0.72  0.71  0.71  0.71 

  

   49    1.01  0.99  0.97  0.95  0.93  0.92  0.90  0.89  0.88  0.87  0.86  0.85  0.84  0.83  0.82  0.82  0.81  0.81  0.81  0.81 

   48    1.14  1.12  1.10  1.08  1.06  1.04  1.02  1.01  0.99  0.98  0.97  0.96  0.95  0.94  0.93  0.92  0.92  0.91  0.91  0.91 

   47    1.28  1.26  1.23  1.21  1.19  1.17  1.15  1.14  1.12  1.10  1.09  1.08  1.06  1.05  1.04  1.04  1.03  1.02  1.02  1.02 

   46    1.43  1.40  1.38  1.35  1.33  1.31  1.29  1.27  1.25  1.23  1.22  1.20  1.19  1.18  1.17  1.16  1.15  1.14  1.14  1.13 

   45    1.59  1.56  1.53  1.50  1.48  1.45  1.43  1.41  1.39  1.37  1.35  1.33  1.32  1.31  1.29  1.28  1.28  1.27  1.26  1.26 

   44    1.75  1.72  1.68  1.65  1.63  1.60  1.57  1.55  1.53  1.51  1.49  1.47  1.45  1.44  1.43  1.42  1.41  1.40  1.40  1.39 

   43    1.91  1.88  1.85  1.81  1.78  1.75  1.73  1.70  1.67  1.65  1.63  1.61  1.60  1.58  1.57  1.56  1.55  1.54  1.54  1.53 

   42    2.09  2.05  2.02  1.98  1.95  1.92  1.89  1.86  1.83  1.81  1.79  1.76  1.75  1.73  1.71  1.70  1.69  1.69  1.68  1.68 

   41    2.29  2.25  2.21  2.17  2.14  2.10  2.07  2.04  2.01  1.98  1.95  1.93  1.91  1.89  1.88  1.86  1.85  1.85  1.84  1.84 

   40    2.52  2.47  2.43  2.38  2.34  2.30  2.27  2.23  2.20  2.17  2.14  2.12  2.09  2.07  2.06  2.04  2.03  2.03  2.02  2.02 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   39    2.78  2.72  2.67  2.62  2.57  2.53  2.49  2.45  2.41  2.37  2.34  2.32  2.29  2.27  2.25  2.24  2.22  2.21  2.21  2.20 

   38    3.05  2.99  2.93  2.88  2.83  2.78  2.73  2.68  2.64  2.60  2.56  2.53  2.50  2.47  2.45  2.43  2.42  2.40  2.39  2.39 

   37    3.32  3.26  3.20  3.14  3.09  3.03  2.98  2.93  2.88  2.83  2.79  2.75  2.71  2.68  2.66  2.63  2.61  2.60  2.58  2.58 

   36    3.60  3.53  3.47  3.40  3.34  3.28  3.23  3.17  3.12  3.07  3.02  2.97  2.93  2.89  2.86  2.83  2.81  2.79  2.78  2.77 

   35    3.86  3.79  3.72  3.65  3.59  3.52  3.46  3.40  3.34  3.29  3.24  3.19  3.15  3.11  3.07  3.04  3.01  2.99  2.97  2.96 

   34    4.09  4.02  3.95  3.88  3.81  3.75  3.68  3.62  3.56  3.51  3.45  3.41  3.36  3.32  3.28  3.24  3.21  3.19  3.17  3.15 

   33    4.31  4.24  4.17  4.10  4.03  3.97  3.90  3.84  3.78  3.72  3.67  3.61  3.57  3.52  3.48  3.44  3.41  3.38  3.36  3.34 

   32    4.55  4.47  4.40  4.33  4.26  4.19  4.13  4.06  4.00  3.94  3.89  3.83  3.78  3.73  3.69  3.65  3.61  3.58  3.56  3.54 

   31    4.80  4.73  4.65  4.58  4.51  4.44  4.37  4.31  4.24  4.18  4.12  4.06  4.01  3.96  3.92  3.87  3.84  3.81  3.78  3.76 

   30    5.11  5.03  4.95  4.87  4.79  4.72  4.64  4.57  4.51  4.44  4.38  4.32  4.27  4.22  4.17  4.13  4.09  4.06  4.03  4.01 

  

   29    5.48  5.39  5.30  5.21  5.12  5.04  4.96  4.88  4.81  4.74  4.67  4.61  4.55  4.50  4.46  4.41  4.38  4.34  4.32  4.30 

   28    5.87  5.77  5.67  5.58  5.48  5.39  5.30  5.22  5.14  5.06  4.99  4.92  4.86  4.81  4.76  4.71  4.67  4.64  4.62  4.60 

   27    6.28  6.17  6.07  5.96  5.86  5.76  5.67  5.57  5.49  5.40  5.32  5.25  5.18  5.12  5.07  5.02  4.98  4.95  4.92  4.91 

   26    6.70  6.58  6.46  6.35  6.24  6.14  6.04  5.94  5.85  5.76  5.67  5.59  5.52  5.45  5.40  5.34  5.30  5.26  5.23  5.21 

   25    7.09  6.97  6.85  6.73  6.62  6.51  6.40  6.30  6.20  6.11  6.02  5.94  5.86  5.79  5.72  5.67  5.62  5.57  5.53  5.51 

   24    7.46  7.34  7.22  7.10  6.98  6.87  6.76  6.65  6.55  6.46  6.37  6.28  6.20  6.12  6.05  5.98  5.92  5.86  5.81  5.78 

   23    7.80  7.68  7.56  7.44  7.33  7.22  7.11  7.00  6.90  6.80  6.70  6.61  6.52  6.43  6.35  6.27  6.20  6.13  6.08  6.02 

   22    8.12  8.01  7.89  7.78  7.67  7.56  7.45  7.34  7.24  7.14  7.04  6.94  6.84  6.74  6.65  6.56  6.48  6.40  6.33  6.27 

   21    8.44  8.32  8.21  8.10  7.99  7.89  7.78  7.67  7.57  7.46  7.36  7.25  7.15  7.04  6.94  6.84  6.75  6.67  6.59  6.52 

   20    8.75  8.63  8.52  8.42  8.31  8.20  8.10  7.99  7.88  7.78  7.67  7.56  7.45  7.34  7.24  7.14  7.04  6.95  6.87  6.79 

  

   19    9.07  8.96  8.84  8.73  8.62  8.51  8.40  8.30  8.19  8.08  7.97  7.86  7.75  7.64  7.54  7.43  7.34  7.25  7.16  7.09 

   18    9.41  9.29  9.18  9.06  8.94  8.83  8.72  8.60  8.49  8.38  8.27  8.16  8.05  7.94  7.84  7.73  7.64  7.55  7.47  7.40 

   17    9.76  9.64  9.52  9.40  9.28  9.16  9.04  8.92  8.80  8.69  8.58  8.47  8.36  8.25  8.15  8.05  7.96  7.87  7.80  7.74 

   16   10.11  9.99  9.87  9.74  9.62  9.49  9.37  9.25  9.14  9.02  8.91  8.80  8.69  8.59  8.49  8.39  8.31  8.23  8.17  8.11 

   15   10.46 10.34 10.21 10.09  9.97  9.85  9.73  9.61  9.50  9.38  9.27  9.16  9.06  8.96  8.86  8.78  8.70  8.64  8.58  8.54 

   14   10.79 10.67 10.56 10.44 10.33 10.21 10.10  9.99  9.88  9.77  9.67  9.56  9.47  9.38  9.30  9.22  9.16  9.10  9.06  9.03 

   13   11.11 11.00 10.90 10.79 10.68 10.58 10.47 10.37 10.27 10.18 10.08 10.00  9.91  9.84  9.77  9.70  9.65  9.61  9.57  9.55 

   12   11.42 11.32 11.22 11.12 11.03 10.93 10.84 10.75 10.66 10.58 10.50 10.43 10.36 10.30 10.24 10.19 10.15 10.11 10.08 10.07 

   11   11.71 11.62 11.53 11.44 11.36 11.27 11.19 11.11 11.04 10.97 10.91 10.85 10.79 10.74 10.69 10.65 10.62 10.59 10.56 10.55 

   10   11.97 11.89 11.81 11.74 11.66 11.59 11.52 11.45 11.39 11.33 11.27 11.22 11.17 11.12 11.08 11.05 11.02 10.99 10.97 10.96 

  

    9   12.20 12.13 12.07 12.00 11.94 11.87 11.81 11.75 11.69 11.64 11.58 11.53 11.48 11.44 11.41 11.37 11.35 11.33 11.32 11.31 

    8   12.42 12.35 12.29 12.23 12.17 12.11 12.06 12.00 11.95 11.90 11.85 11.80 11.76 11.72 11.69 11.66 11.64 11.63 11.62 11.61 

    7   12.61 12.55 12.49 12.43 12.37 12.32 12.26 12.21 12.16 12.12 12.07 12.03 12.00 11.96 11.94 11.92 11.90 11.88 11.88 11.87 

    6   12.78 12.72 12.67 12.61 12.55 12.50 12.45 12.40 12.35 12.31 12.27 12.23 12.20 12.18 12.15 12.13 12.12 12.10 12.09 12.09 

    5   12.94 12.88 12.83 12.77 12.72 12.67 12.62 12.57 12.53 12.49 12.45 12.42 12.39 12.36 12.33 12.31 12.30 12.28 12.27 12.27 

    4   13.08 13.03 12.97 12.92 12.88 12.83 12.78 12.74 12.70 12.66 12.62 12.58 12.55 12.53 12.50 12.48 12.46 12.44 12.43 12.42 

    3   13.21 13.16 13.12 13.07 13.02 12.98 12.93 12.89 12.85 12.81 12.78 12.74 12.71 12.68 12.66 12.63 12.61 12.59 12.58 12.56 

    2   13.33 13.29 13.24 13.20 13.15 13.11 13.07 13.03 12.99 12.95 12.92 12.88 12.85 12.82 12.80 12.77 12.75 12.73 12.71 12.69 

    1   13.44 13.39 13.35 13.31 13.27 13.23 13.19 13.15 13.11 13.07 13.04 13.01 12.97 12.95 12.92 12.89 12.87 12.84 12.82 12.81 

    0   13.52 13.48 13.44 13.40 13.36 13.32 13.28 13.25 13.21 13.17 13.14 13.11 13.08 13.04 13.02 12.99 12.96 12.94 12.91 12.89 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   -1   13.58 13.54 13.50 13.47 13.43 13.39 13.36 13.32 13.29 13.25 13.22 13.18 13.15 13.12 13.09 13.06 13.03 13.01 12.98 12.96 

   -2   13.62 13.59 13.55 13.52 13.48 13.45 13.41 13.38 13.34 13.31 13.27 13.24 13.21 13.18 13.15 13.12 13.09 13.06 13.03 13.01 

   -3   13.66 13.62 13.59 13.55 13.52 13.48 13.45 13.41 13.38 13.35 13.31 13.28 13.25 13.22 13.19 13.16 13.13 13.10 13.08 13.05 

   -4   13.68 13.65 13.61 13.58 13.54 13.51 13.47 13.44 13.41 13.37 13.34 13.31 13.28 13.25 13.22 13.19 13.16 13.13 13.11 13.08 

   -5   13.70 13.66 13.63 13.59 13.56 13.53 13.49 13.46 13.43 13.39 13.36 13.33 13.30 13.27 13.24 13.21 13.18 13.15 13.13 13.10 

   -6   13.70 13.67 13.64 13.60 13.57 13.54 13.50 13.47 13.44 13.41 13.37 13.34 13.31 13.28 13.25 13.22 13.19 13.17 13.14 13.12 

   -7   13.71 13.67 13.64 13.61 13.58 13.54 13.51 13.48 13.45 13.41 13.38 13.35 13.32 13.29 13.26 13.23 13.20 13.18 13.15 13.12 

   -8   13.70 13.67 13.64 13.61 13.58 13.54 13.51 13.48 13.45 13.42 13.39 13.35 13.32 13.29 13.26 13.24 13.21 13.18 13.15 13.13 

   -9   13.69 13.66 13.63 13.60 13.57 13.54 13.51 13.48 13.44 13.41 13.38 13.35 13.32 13.29 13.26 13.23 13.20 13.18 13.15 13.12 

  

  -10   13.67 13.64 13.61 13.58 13.55 13.52 13.49 13.46 13.43 13.40 13.37 13.34 13.31 13.28 13.25 13.22 13.19 13.16 13.13 13.11 

  -11   13.64 13.61 13.59 13.56 13.53 13.50 13.47 13.44 13.41 13.38 13.35 13.32 13.29 13.26 13.23 13.20 13.17 13.14 13.11 13.08 

  -12   13.61 13.58 13.55 13.52 13.50 13.47 13.44 13.41 13.38 13.35 13.32 13.29 13.26 13.23 13.20 13.17 13.14 13.11 13.08 13.06 

  -13   13.56 13.54 13.51 13.48 13.46 13.43 13.40 13.37 13.34 13.31 13.28 13.25 13.23 13.20 13.17 13.14 13.11 13.08 13.05 13.02 

  -14   13.51 13.49 13.46 13.44 13.41 13.38 13.35 13.33 13.30 13.27 13.24 13.21 13.18 13.15 13.12 13.10 13.07 13.04 13.01 12.98 

  -15   13.46 13.43 13.41 13.38 13.35 13.33 13.30 13.27 13.25 13.22 13.19 13.16 13.13 13.10 13.07 13.05 13.02 12.99 12.96 12.93 

  -16   13.39 13.37 13.34 13.32 13.29 13.27 13.24 13.22 13.19 13.16 13.13 13.10 13.08 13.05 13.02 12.99 12.96 12.93 12.90 12.87 

  -17   13.32 13.30 13.27 13.25 13.23 13.20 13.18 13.15 13.12 13.10 13.07 13.04 13.01 12.99 12.96 12.93 12.90 12.87 12.84 12.81 

  -18   13.25 13.22 13.20 13.18 13.15 13.13 13.11 13.08 13.05 13.03 13.00 12.97 12.95 12.92 12.89 12.86 12.83 12.81 12.78 12.75 

  -19   13.17 13.14 13.12 13.10 13.08 13.05 13.03 13.01 12.98 12.95 12.93 12.90 12.87 12.85 12.82 12.79 12.76 12.73 12.71 12.68 

  

  -20   13.08 13.06 13.04 13.02 13.00 12.97 12.95 12.93 12.90 12.88 12.85 12.82 12.80 12.77 12.74 12.71 12.69 12.66 12.63 12.60 

  -21   12.99 12.97 12.95 12.93 12.91 12.89 12.86 12.84 12.82 12.79 12.77 12.74 12.71 12.69 12.66 12.63 12.60 12.57 12.54 12.51 

  -22   12.90 12.88 12.86 12.84 12.82 12.80 12.77 12.75 12.73 12.70 12.68 12.65 12.63 12.60 12.57 12.54 12.51 12.48 12.45 12.42 

  -23   12.80 12.78 12.76 12.74 12.72 12.70 12.68 12.66 12.63 12.61 12.59 12.56 12.53 12.51 12.48 12.45 12.42 12.39 12.36 12.33 

  -24   12.69 12.67 12.66 12.64 12.62 12.60 12.58 12.56 12.53 12.51 12.49 12.46 12.43 12.41 12.38 12.35 12.32 12.29 12.26 12.23 

  -25   12.57 12.56 12.54 12.53 12.51 12.49 12.47 12.45 12.43 12.40 12.38 12.35 12.33 12.30 12.27 12.25 12.22 12.19 12.16 12.13 

  -26   12.45 12.44 12.42 12.41 12.39 12.37 12.35 12.33 12.31 12.29 12.27 12.24 12.22 12.19 12.17 12.14 12.11 12.08 12.05 12.02 

  -27   12.32 12.30 12.29 12.28 12.26 12.25 12.23 12.21 12.19 12.17 12.15 12.13 12.10 12.08 12.05 12.03 12.00 11.97 11.94 11.92 

  -28   12.18 12.17 12.16 12.14 12.13 12.11 12.10 12.08 12.07 12.05 12.03 12.01 11.99 11.96 11.94 11.92 11.89 11.86 11.84 11.81 

  -29   12.04 12.03 12.02 12.01 11.99 11.98 11.97 11.95 11.94 11.92 11.90 11.89 11.87 11.84 11.82 11.80 11.77 11.75 11.72 11.69 

  

  -30   11.89 11.89 11.88 11.87 11.86 11.85 11.84 11.83 11.81 11.80 11.78 11.76 11.74 11.72 11.70 11.67 11.65 11.62 11.59 11.56 

  -31   11.76 11.76 11.75 11.75 11.74 11.73 11.72 11.70 11.69 11.67 11.66 11.64 11.62 11.59 11.57 11.54 11.52 11.49 11.46 11.42 

  -32   11.65 11.65 11.64 11.64 11.63 11.62 11.60 11.59 11.57 11.55 11.53 11.51 11.48 11.46 11.43 11.40 11.37 11.34 11.31 11.28 

  -33   11.53 11.53 11.53 11.52 11.51 11.50 11.48 11.46 11.44 11.42 11.40 11.37 11.34 11.32 11.29 11.26 11.23 11.19 11.16 11.12 

  -34   11.40 11.40 11.40 11.39 11.38 11.37 11.35 11.33 11.30 11.28 11.25 11.22 11.19 11.16 11.13 11.10 11.07 11.03 11.00 10.96 

  -35   11.22 11.23 11.23 11.23 11.22 11.21 11.19 11.17 11.14 11.12 11.09 11.06 11.03 11.00 10.97 10.94 10.90 10.87 10.83 10.80 

  -36   11.01 11.02 11.03 11.03 11.02 11.01 11.00 10.98 10.96 10.94 10.91 10.88 10.85 10.83 10.79 10.76 10.73 10.70 10.66 10.62 

  -37   10.78 10.80 10.81 10.81 10.81 10.80 10.79 10.77 10.76 10.74 10.71 10.69 10.67 10.64 10.61 10.58 10.55 10.52 10.48 10.45 

  -38   10.53 10.55 10.57 10.57 10.58 10.57 10.57 10.56 10.54 10.53 10.51 10.49 10.47 10.44 10.42 10.39 10.36 10.33 10.30 10.26 

  -39   10.27 10.30 10.31 10.33 10.33 10.34 10.33 10.33 10.32 10.31 10.30 10.28 10.26 10.24 10.22 10.19 10.16 10.13 10.10 10.07 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

  -40    9.99 10.02 10.05 10.07 10.09 10.10 10.10 10.10 10.10 10.09 10.08 10.07 10.05 10.03 10.01  9.98  9.95  9.92  9.89  9.86 

  -41    9.71  9.75  9.78  9.81  9.83  9.85  9.86  9.87  9.87  9.87  9.87  9.85  9.84  9.82  9.80  9.77  9.74  9.71  9.68  9.64 

  -42    9.41  9.46  9.50  9.54  9.57  9.60  9.62  9.63  9.64  9.65  9.65  9.64  9.63  9.61  9.59  9.57  9.54  9.50  9.47  9.43 

  -43    9.10  9.16  9.21  9.25  9.29  9.33  9.35  9.38  9.39  9.41  9.41  9.42  9.41  9.40  9.38  9.36  9.33  9.29  9.26  9.22 

  -44    8.75  8.82  8.88  8.94  8.99  9.03  9.07  9.10  9.13  9.15  9.16  9.17  9.17  9.17  9.15  9.13  9.11  9.07  9.04  9.00 

  -45    8.37  8.45  8.53  8.60  8.66  8.72  8.77  8.81  8.84  8.87  8.89  8.90  8.91  8.91  8.90  8.88  8.86  8.84  8.81  8.78 

  -46    7.94  8.03  8.12  8.21  8.28  8.35  8.42  8.47  8.52  8.56  8.58  8.60  8.62  8.62  8.62  8.62  8.61  8.60  8.58  8.55 

  -47    7.47  7.57  7.67  7.77  7.86  7.94  8.02  8.09  8.15  8.21  8.25  8.28  8.30  8.32  8.34  8.34  8.35  8.34  8.34  8.32 

  -48    6.99  7.10  7.20  7.31  7.41  7.51  7.60  7.68  7.76  7.82  7.88  7.93  7.97  8.00  8.03  8.05  8.06  8.07  8.07  8.07 

  -49    6.53  6.64  6.74  6.85  6.96  7.06  7.16  7.25  7.33  7.41  7.48  7.54  7.59  7.64  7.68  7.71  7.73  7.75  7.76  7.77 

  

  -50    6.11  6.22  6.32  6.42  6.52  6.62  6.72  6.81  6.90  6.98  7.05  7.12  7.18  7.23  7.28  7.32  7.35  7.38  7.40  7.41 

  -51    5.74  5.84  5.93  6.02  6.12  6.20  6.29  6.37  6.45  6.53  6.59  6.66  6.72  6.77  6.82  6.86  6.90  6.93  6.96  6.98 

  -52    5.41  5.49  5.57  5.65  5.73  5.80  5.87  5.94  6.01  6.07  6.13  6.19  6.24  6.29  6.33  6.37  6.41  6.44  6.47  6.50 

  -53    5.10  5.16  5.23  5.29  5.36  5.42  5.48  5.53  5.58  5.63  5.68  5.72  5.77  5.81  5.84  5.88  5.91  5.94  5.97  6.00 

  -54    4.81  4.86  4.91  4.96  5.01  5.06  5.11  5.15  5.19  5.23  5.26  5.30  5.33  5.36  5.39  5.42  5.45  5.48  5.50  5.52 

  -55    4.54  4.58  4.62  4.66  4.70  4.74  4.77  4.80  4.84  4.87  4.90  4.93  4.96  4.99  5.01  5.04  5.06  5.08  5.10  5.12 

  -56    4.27  4.31  4.35  4.39  4.42  4.45  4.48  4.51  4.54  4.58  4.61  4.64  4.66  4.69  4.72  4.74  4.76  4.78  4.80  4.81 

  -57    4.01  4.05  4.09  4.13  4.17  4.20  4.23  4.27  4.30  4.33  4.37  4.40  4.43  4.45  4.48  4.50  4.52  4.54  4.56  4.57 

  -58    3.76  3.80  3.85  3.89  3.93  3.97  4.01  4.05  4.09  4.12  4.16  4.19  4.22  4.25  4.28  4.30  4.32  4.34  4.35  4.37 

  -59    3.50  3.56  3.61  3.66  3.70  3.75  3.80  3.84  3.88  3.92  3.96  4.00  4.03  4.06  4.08  4.11  4.13  4.15  4.16  4.18 

  

  -60    3.26  3.32  3.37  3.42  3.48  3.53  3.58  3.62  3.67  3.71  3.75  3.79  3.82  3.85  3.88  3.90  3.92  3.94  3.96  3.97 

  -61    3.02  3.07  3.13  3.18  3.24  3.29  3.34  3.39  3.43  3.47  3.51  3.55  3.58  3.61  3.64  3.66  3.69  3.71  3.72  3.74 

  -62    2.78  2.83  2.89  2.94  2.99  3.04  3.09  3.13  3.17  3.21  3.25  3.29  3.32  3.35  3.37  3.40  3.42  3.44  3.46  3.48 

  -63    2.55  2.60  2.64  2.69  2.74  2.78  2.83  2.87  2.91  2.95  2.98  3.01  3.04  3.07  3.10  3.12  3.14  3.17  3.18  3.20 

  -64    2.33  2.37  2.41  2.45  2.49  2.53  2.57  2.61  2.65  2.68  2.71  2.74  2.77  2.80  2.82  2.85  2.87  2.89  2.91  2.92 

  -65    2.13  2.16  2.19  2.23  2.26  2.30  2.33  2.37  2.40  2.43  2.46  2.49  2.52  2.54  2.57  2.59  2.61  2.63  2.65  2.66 

  -66    1.94  1.97  2.00  2.03  2.06  2.09  2.12  2.15  2.17  2.20  2.23  2.26  2.28  2.31  2.33  2.35  2.37  2.39  2.40  2.42 

  -67    1.76  1.79  1.82  1.84  1.87  1.90  1.92  1.95  1.97  2.00  2.02  2.05  2.07  2.09  2.11  2.13  2.15  2.16  2.18  2.19 

  -68    1.60  1.63  1.65  1.68  1.70  1.72  1.75  1.77  1.79  1.82  1.84  1.86  1.88  1.89  1.91  1.93  1.94  1.96  1.97  1.98 

  -69    1.45  1.47  1.50  1.52  1.54  1.57  1.59  1.61  1.63  1.65  1.67  1.68  1.70  1.71  1.73  1.74  1.76  1.77  1.78  1.79 

  

  -70    1.31  1.33  1.35  1.38  1.40  1.42  1.44  1.46  1.48  1.49  1.51  1.53  1.54  1.55  1.57  1.58  1.59  1.60  1.61  1.62 

  -71    1.18  1.20  1.22  1.24  1.26  1.28  1.30  1.31  1.33  1.35  1.36  1.38  1.39  1.40  1.42  1.43  1.44  1.45  1.46  1.47 

  -72    1.06  1.08  1.10  1.11  1.13  1.15  1.16  1.18  1.20  1.21  1.23  1.24  1.25  1.27  1.28  1.29  1.30  1.31  1.32  1.33 

  -73    0.95  0.96  0.98  1.00  1.01  1.03  1.04  1.06  1.07  1.09  1.10  1.11  1.12  1.14  1.15  1.16  1.17  1.18  1.19  1.20 

  -74    0.85  0.86  0.87  0.89  0.90  0.92  0.93  0.94  0.96  0.97  0.98  0.99  1.00  1.01  1.03  1.04  1.05  1.06  1.07  1.08 

  -75    0.76  0.77  0.78  0.79  0.80  0.81  0.82  0.84  0.85  0.86  0.87  0.88  0.89  0.90  0.91  0.92  0.93  0.94  0.95  0.96 

  -76    0.67  0.68  0.69  0.70  0.71  0.72  0.73  0.74  0.75  0.76  0.77  0.78  0.79  0.80  0.81  0.82  0.83  0.84  0.85  0.86 

  -77    0.60  0.61  0.61  0.62  0.63  0.64  0.64  0.65  0.66  0.67  0.68  0.69  0.69  0.70  0.71  0.72  0.73  0.74  0.75  0.75 

  -78    0.53  0.54  0.54  0.55  0.56  0.56  0.57  0.57  0.58  0.59  0.59  0.60  0.61  0.61  0.62  0.63  0.64  0.64  0.65  0.66 

  -79    0.47  0.47  0.48  0.48  0.49  0.49  0.50  0.50  0.51  0.51  0.52  0.52  0.53  0.53  0.54  0.55  0.55  0.56  0.57  0.57 

  

  -80    0.41  0.42  0.42  0.42  0.43  0.43  0.43  0.44  0.44  0.45  0.45  0.45  0.46  0.46  0.47  0.47  0.48  0.48  0.49  0.49 

  -81    0.36  0.37  0.37  0.37  0.37  0.38  0.38  0.38  0.38  0.39  0.39  0.40  0.40  0.40  0.41  0.41  0.41  0.42  0.42  0.42 

  -82    0.32  0.32  0.32  0.32  0.32  0.33  0.33  0.33  0.33  0.34  0.34  0.34  0.35  0.35  0.35  0.35  0.36  0.36  0.36  0.36 

  -83    0.27  0.27  0.28  0.28  0.28  0.28  0.29  0.29  0.29  0.29  0.29  0.30  0.30  0.30  0.30  0.31  0.31  0.31  0.31  0.31 

  -84    0.23  0.24  0.24  0.24  0.24  0.25  0.25  0.25  0.25  0.25  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.27  0.27 

  -85    0.20  0.20  0.21  0.21  0.21  0.21  0.21  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.23  0.23  0.23  0.23 

  -86    0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.18  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19 

  -87    0.15  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16 

  -88    0.12  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14 

  -89    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   69    0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01 

   68    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02 

   67    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04 

   66    0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06 

   65    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.08  0.09 

   64    0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.10  0.11 

   63    0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.13  0.13 

   62    0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.13  0.14  0.14  0.15  0.15  0.16 

   61    0.13  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.18  0.19 

   60    0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.19  0.19  0.20  0.20  0.21  0.22  0.22 

  

   59    0.18  0.18  0.18  0.19  0.19  0.19  0.19  0.20  0.20  0.20  0.21  0.21  0.22  0.22  0.23  0.23  0.24  0.25  0.26  0.26 

   58    0.21  0.22  0.22  0.22  0.22  0.22  0.23  0.23  0.23  0.24  0.24  0.25  0.25  0.26  0.27  0.27  0.28  0.29  0.30  0.31 

   57    0.25  0.25  0.25  0.26  0.26  0.26  0.27  0.27  0.28  0.28  0.29  0.29  0.30  0.30  0.31  0.32  0.33  0.34  0.35  0.36 

   56    0.30  0.30  0.30  0.30  0.30  0.31  0.31  0.32  0.32  0.33  0.33  0.34  0.35  0.36  0.36  0.37  0.38  0.39  0.41  0.42 

   55    0.35  0.35  0.35  0.35  0.36  0.36  0.36  0.37  0.38  0.38  0.39  0.40  0.41  0.41  0.42  0.43  0.45  0.46  0.47  0.49 

   54    0.41  0.41  0.41  0.41  0.42  0.42  0.42  0.43  0.44  0.44  0.45  0.46  0.47  0.48  0.49  0.50  0.52  0.53  0.54  0.56 

   53    0.47  0.47  0.48  0.48  0.48  0.49  0.49  0.50  0.51  0.51  0.52  0.53  0.54  0.55  0.56  0.58  0.59  0.61  0.62  0.64 

   52    0.54  0.55  0.55  0.55  0.56  0.56  0.57  0.57  0.58  0.59  0.60  0.61  0.62  0.63  0.64  0.66  0.67  0.69  0.71  0.73 

   51    0.62  0.63  0.63  0.63  0.64  0.64  0.65  0.66  0.66  0.67  0.68  0.69  0.71  0.72  0.73  0.75  0.76  0.78  0.80  0.82 

   50    0.71  0.71  0.72  0.72  0.72  0.73  0.74  0.74  0.75  0.76  0.78  0.79  0.80  0.82  0.83  0.85  0.87  0.89  0.91  0.93 

  

   49    0.81  0.81  0.81  0.81  0.82  0.82  0.83  0.84  0.85  0.86  0.87  0.89  0.90  0.92  0.93  0.95  0.97  0.99  1.02  1.04 

   48    0.91  0.91  0.91  0.91  0.92  0.92  0.93  0.94  0.95  0.96  0.97  0.99  1.00  1.02  1.04  1.06  1.08  1.11  1.13  1.16 

   47    1.01  1.01  1.02  1.02  1.02  1.03  1.04  1.04  1.06  1.07  1.08  1.09  1.11  1.13  1.15  1.17  1.20  1.23  1.26  1.29 

   46    1.13  1.13  1.13  1.13  1.14  1.14  1.15  1.16  1.17  1.18  1.20  1.21  1.23  1.25  1.27  1.30  1.33  1.36  1.39  1.43 

   45    1.26  1.26  1.26  1.26  1.26  1.27  1.28  1.29  1.30  1.31  1.33  1.35  1.37  1.39  1.41  1.44  1.47  1.50  1.54  1.58 

   44    1.39  1.39  1.39  1.39  1.40  1.41  1.41  1.43  1.44  1.45  1.47  1.49  1.51  1.54  1.56  1.59  1.63  1.66  1.70  1.74 

   43    1.53  1.53  1.53  1.54  1.54  1.55  1.56  1.57  1.59  1.60  1.62  1.64  1.67  1.69  1.72  1.75  1.79  1.82  1.86  1.91 

   42    1.68  1.68  1.69  1.69  1.70  1.71  1.72  1.73  1.75  1.77  1.78  1.81  1.83  1.86  1.89  1.92  1.96  2.00  2.04  2.09 

   41    1.84  1.84  1.85  1.85  1.86  1.87  1.89  1.90  1.92  1.94  1.96  1.98  2.01  2.04  2.07  2.11  2.15  2.19  2.24  2.29 

   40    2.02  2.02  2.02  2.03  2.04  2.05  2.06  2.08  2.10  2.12  2.14  2.17  2.20  2.24  2.27  2.31  2.36  2.40  2.46  2.51 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   39    2.20  2.20  2.20  2.21  2.22  2.23  2.25  2.27  2.29  2.31  2.34  2.38  2.41  2.45  2.49  2.54  2.58  2.64  2.69  2.75 

   38    2.38  2.39  2.39  2.40  2.41  2.42  2.44  2.46  2.49  2.52  2.55  2.59  2.63  2.67  2.72  2.77  2.82  2.88  2.94  3.00 

   37    2.57  2.57  2.58  2.58  2.60  2.61  2.63  2.66  2.69  2.72  2.76  2.80  2.85  2.89  2.95  3.00  3.06  3.12  3.18  3.25 

   36    2.76  2.76  2.76  2.77  2.78  2.80  2.83  2.86  2.89  2.93  2.97  3.01  3.06  3.12  3.17  3.23  3.30  3.36  3.43  3.51 

   35    2.95  2.95  2.95  2.96  2.97  2.99  3.02  3.05  3.08  3.12  3.17  3.22  3.28  3.34  3.40  3.47  3.53  3.60  3.68  3.75 

   34    3.14  3.13  3.13  3.14  3.15  3.17  3.20  3.23  3.27  3.31  3.36  3.42  3.48  3.54  3.61  3.68  3.75  3.83  3.91  3.99 

   33    3.33  3.32  3.32  3.32  3.34  3.36  3.38  3.41  3.45  3.50  3.55  3.60  3.66  3.73  3.80  3.87  3.95  4.03  4.12  4.21 

   32    3.53  3.52  3.52  3.52  3.53  3.55  3.58  3.61  3.65  3.69  3.74  3.80  3.86  3.92  4.00  4.08  4.16  4.25  4.35  4.45 

   31    3.75  3.74  3.74  3.74  3.75  3.77  3.79  3.83  3.86  3.91  3.96  4.02  4.08  4.15  4.23  4.31  4.40  4.50  4.60  4.71 

   30    4.00  3.99  3.99  3.99  4.00  4.02  4.05  4.08  4.12  4.17  4.22  4.28  4.35  4.43  4.51  4.60  4.69  4.80  4.90  5.02 

  

   29    4.28  4.27  4.27  4.28  4.29  4.31  4.33  4.37  4.41  4.46  4.52  4.59  4.66  4.75  4.83  4.93  5.03  5.14  5.25  5.38 

   28    4.58  4.58  4.58  4.58  4.60  4.62  4.65  4.68  4.73  4.78  4.85  4.92  4.99  5.08  5.17  5.28  5.39  5.50  5.63  5.76 

   27    4.89  4.89  4.89  4.90  4.91  4.93  4.96  5.00  5.05  5.11  5.17  5.25  5.33  5.42  5.52  5.62  5.74  5.87  6.00  6.14 

   26    5.20  5.19  5.19  5.20  5.21  5.24  5.27  5.31  5.36  5.42  5.49  5.56  5.65  5.74  5.85  5.96  6.09  6.22  6.36  6.52 

   25    5.48  5.47  5.47  5.47  5.49  5.51  5.54  5.59  5.64  5.70  5.77  5.85  5.94  6.05  6.16  6.28  6.41  6.54  6.69  6.85 

   24    5.74  5.72  5.71  5.71  5.72  5.74  5.77  5.82  5.87  5.93  6.01  6.10  6.19  6.30  6.41  6.54  6.67  6.82  6.97  7.14 

   23    5.98  5.95  5.93  5.92  5.93  5.94  5.97  6.01  6.07  6.13  6.21  6.30  6.40  6.51  6.63  6.76  6.90  7.05  7.21  7.38 

   22    6.22  6.18  6.15  6.13  6.13  6.14  6.17  6.21  6.26  6.32  6.40  6.49  6.59  6.71  6.83  6.97  7.12  7.28  7.45  7.63 

   21    6.46  6.41  6.38  6.35  6.35  6.36  6.38  6.42  6.47  6.54  6.62  6.72  6.82  6.95  7.08  7.22  7.38  7.55  7.73  7.92 

   20    6.73  6.68  6.64  6.61  6.60  6.61  6.63  6.68  6.73  6.81  6.90  7.00  7.12  7.25  7.40  7.55  7.72  7.90  8.09  8.28 

  

   19    7.02  6.97  6.94  6.91  6.91  6.92  6.95  7.00  7.08  7.16  7.27  7.39  7.52  7.67  7.82  7.99  8.17  8.35  8.55  8.75 

   18    7.34  7.30  7.27  7.26  7.26  7.29  7.33  7.40  7.49  7.60  7.72  7.86  8.01  8.17  8.34  8.52  8.70  8.89  9.08  9.28 

   17    7.69  7.65  7.64  7.64  7.66  7.70  7.77  7.85  7.96  8.08  8.22  8.37  8.54  8.71  8.89  9.08  9.27  9.46  9.65  9.84 

   16    8.08  8.05  8.05  8.06  8.10  8.15  8.23  8.33  8.45  8.59  8.74  8.90  9.07  9.26  9.44  9.63  9.82 10.01 10.19 10.37 

   15    8.52  8.50  8.51  8.53  8.58  8.64  8.72  8.83  8.95  9.09  9.24  9.40  9.57  9.75  9.93 10.12 10.31 10.49 10.67 10.84 

   14    9.01  9.01  9.02  9.05  9.09  9.15  9.23  9.33  9.45  9.58  9.72  9.87 10.03 10.20 10.37 10.54 10.72 10.89 11.06 11.23 

   13    9.53  9.53  9.55  9.57  9.61  9.67  9.74  9.83  9.93 10.05 10.18 10.32 10.46 10.62 10.77 10.93 11.09 11.24 11.39 11.54 

   12   10.06 10.06 10.07 10.09 10.12 10.17 10.23 10.31 10.40 10.50 10.62 10.74 10.87 11.00 11.13 11.27 11.40 11.54 11.67 11.79 

   11   10.54 10.54 10.55 10.57 10.60 10.64 10.69 10.76 10.83 10.92 11.02 11.12 11.22 11.33 11.44 11.56 11.67 11.78 11.88 11.98 

   10   10.96 10.96 10.98 10.99 11.02 11.06 11.11 11.16 11.22 11.29 11.36 11.44 11.53 11.61 11.70 11.79 11.88 11.97 12.05 12.14 

  

    9   11.31 11.32 11.33 11.35 11.38 11.41 11.45 11.50 11.55 11.60 11.65 11.71 11.78 11.84 11.91 11.98 12.05 12.12 12.20 12.27 

    8   11.61 11.62 11.63 11.65 11.67 11.70 11.73 11.77 11.81 11.85 11.89 11.94 11.99 12.04 12.10 12.15 12.21 12.27 12.33 12.40 

    7   11.87 11.88 11.88 11.90 11.91 11.93 11.96 11.99 12.02 12.05 12.09 12.13 12.17 12.21 12.26 12.31 12.35 12.40 12.46 12.51 

    6   12.09 12.09 12.09 12.10 12.11 12.13 12.15 12.17 12.19 12.22 12.25 12.28 12.32 12.36 12.40 12.44 12.48 12.52 12.56 12.61 

    5   12.26 12.26 12.26 12.27 12.28 12.29 12.30 12.32 12.34 12.36 12.39 12.42 12.44 12.48 12.51 12.54 12.58 12.61 12.65 12.69 

    4   12.41 12.41 12.41 12.41 12.42 12.43 12.44 12.45 12.47 12.49 12.50 12.52 12.55 12.57 12.60 12.63 12.66 12.69 12.72 12.76 

    3   12.55 12.55 12.54 12.54 12.54 12.55 12.55 12.56 12.57 12.58 12.59 12.61 12.63 12.65 12.67 12.69 12.72 12.75 12.78 12.82 

    2   12.68 12.67 12.66 12.65 12.65 12.65 12.65 12.65 12.65 12.66 12.67 12.68 12.69 12.71 12.73 12.75 12.77 12.80 12.83 12.87 

    1   12.79 12.77 12.76 12.75 12.74 12.73 12.72 12.72 12.72 12.72 12.73 12.73 12.74 12.76 12.77 12.79 12.82 12.84 12.87 12.91 

    0   12.87 12.85 12.84 12.82 12.81 12.80 12.79 12.79 12.78 12.78 12.78 12.78 12.79 12.80 12.81 12.83 12.85 12.87 12.90 12.93 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   -1   12.94 12.92 12.90 12.88 12.87 12.86 12.85 12.84 12.84 12.83 12.83 12.83 12.84 12.84 12.85 12.87 12.88 12.90 12.93 12.96 

   -2   12.99 12.97 12.95 12.93 12.92 12.91 12.90 12.89 12.88 12.88 12.88 12.88 12.88 12.88 12.89 12.90 12.92 12.93 12.95 12.97 

   -3   13.03 13.01 12.99 12.97 12.96 12.94 12.93 12.92 12.92 12.91 12.91 12.91 12.91 12.92 12.92 12.93 12.94 12.95 12.97 12.98 

   -4   13.06 13.04 13.02 13.00 12.98 12.97 12.96 12.95 12.94 12.94 12.94 12.94 12.94 12.94 12.94 12.95 12.96 12.96 12.97 12.98 

   -5   13.08 13.06 13.04 13.02 13.00 12.99 12.98 12.97 12.96 12.95 12.95 12.95 12.95 12.95 12.95 12.95 12.96 12.96 12.97 12.97 

   -6   13.09 13.07 13.05 13.03 13.02 13.00 12.99 12.98 12.97 12.96 12.95 12.95 12.94 12.94 12.94 12.94 12.94 12.95 12.95 12.95 

   -7   13.10 13.08 13.06 13.04 13.02 13.00 12.99 12.98 12.97 12.96 12.95 12.94 12.94 12.93 12.93 12.93 12.93 12.93 12.93 12.93 

   -8   13.10 13.08 13.06 13.04 13.02 13.00 12.98 12.97 12.96 12.95 12.94 12.93 12.92 12.92 12.91 12.91 12.91 12.90 12.90 12.90 

   -9   13.10 13.07 13.05 13.03 13.01 12.99 12.97 12.96 12.94 12.93 12.92 12.91 12.90 12.89 12.89 12.88 12.88 12.87 12.87 12.86 

  

  -10   13.08 13.06 13.03 13.01 12.99 12.97 12.95 12.94 12.92 12.91 12.89 12.88 12.87 12.86 12.85 12.84 12.84 12.83 12.82 12.82 

  -11   13.06 13.03 13.01 12.99 12.96 12.94 12.92 12.91 12.89 12.87 12.86 12.85 12.83 12.82 12.81 12.80 12.79 12.78 12.77 12.76 

  -12   13.03 13.00 12.98 12.95 12.93 12.91 12.89 12.87 12.85 12.83 12.82 12.80 12.79 12.77 12.76 12.75 12.74 12.73 12.71 12.70 

  -13   12.99 12.97 12.94 12.92 12.89 12.87 12.85 12.83 12.81 12.79 12.77 12.75 12.74 12.72 12.71 12.69 12.68 12.67 12.65 12.64 

  -14   12.95 12.93 12.90 12.87 12.85 12.82 12.80 12.78 12.76 12.74 12.72 12.70 12.68 12.66 12.65 12.63 12.61 12.60 12.58 12.57 

  -15   12.90 12.87 12.85 12.82 12.79 12.77 12.75 12.72 12.70 12.68 12.66 12.64 12.62 12.60 12.58 12.56 12.54 12.52 12.50 12.49 

  -16   12.85 12.82 12.79 12.76 12.74 12.71 12.69 12.66 12.64 12.61 12.59 12.57 12.55 12.52 12.50 12.48 12.46 12.44 12.42 12.40 

  -17   12.78 12.76 12.73 12.70 12.67 12.65 12.62 12.59 12.57 12.54 12.52 12.49 12.47 12.45 12.42 12.40 12.38 12.35 12.33 12.31 

  -18   12.72 12.69 12.66 12.63 12.60 12.58 12.55 12.52 12.50 12.47 12.44 12.42 12.39 12.36 12.34 12.31 12.29 12.27 12.24 12.22 

  -19   12.65 12.62 12.59 12.56 12.53 12.50 12.47 12.44 12.42 12.39 12.36 12.33 12.31 12.28 12.25 12.23 12.20 12.17 12.15 12.12 

  

  -20   12.57 12.54 12.51 12.48 12.45 12.42 12.39 12.36 12.33 12.30 12.27 12.24 12.22 12.19 12.16 12.13 12.10 12.07 12.05 12.02 

  -21   12.48 12.45 12.42 12.39 12.36 12.33 12.30 12.27 12.24 12.21 12.18 12.15 12.12 12.09 12.06 12.03 12.00 11.98 11.95 11.92 

  -22   12.39 12.36 12.33 12.30 12.27 12.24 12.21 12.18 12.15 12.12 12.09 12.06 12.03 12.00 11.97 11.94 11.91 11.88 11.84 11.81 

  -23   12.30 12.27 12.24 12.21 12.18 12.14 12.11 12.08 12.05 12.03 12.00 11.97 11.94 11.90 11.87 11.84 11.81 11.77 11.74 11.70 

  -24   12.20 12.17 12.14 12.11 12.08 12.04 12.01 11.98 11.95 11.92 11.89 11.86 11.83 11.80 11.77 11.73 11.70 11.66 11.62 11.58 

  -25   12.10 12.07 12.03 12.00 11.97 11.94 11.91 11.88 11.85 11.81 11.78 11.75 11.71 11.68 11.64 11.61 11.57 11.53 11.49 11.44 

  -26   11.99 11.96 11.93 11.90 11.86 11.83 11.80 11.77 11.73 11.70 11.66 11.62 11.59 11.55 11.51 11.47 11.43 11.38 11.34 11.29 

  -27   11.88 11.85 11.82 11.79 11.75 11.72 11.68 11.65 11.61 11.57 11.53 11.49 11.45 11.41 11.36 11.32 11.27 11.23 11.18 11.13 

  -28   11.78 11.74 11.71 11.68 11.64 11.60 11.56 11.52 11.48 11.44 11.40 11.35 11.31 11.26 11.21 11.16 11.12 11.07 11.01 10.96 

  -29   11.66 11.62 11.59 11.55 11.52 11.48 11.43 11.39 11.35 11.30 11.25 11.21 11.16 11.11 11.06 11.01 10.95 10.90 10.85 10.79 

  

  -30   11.53 11.49 11.46 11.42 11.38 11.34 11.30 11.25 11.21 11.16 11.11 11.06 11.00 10.95 10.90 10.84 10.79 10.73 10.67 10.62 

  -31   11.39 11.35 11.32 11.28 11.24 11.19 11.15 11.11 11.06 11.01 10.96 10.90 10.85 10.79 10.74 10.68 10.62 10.57 10.51 10.45 

  -32   11.24 11.20 11.16 11.13 11.08 11.04 11.00 10.95 10.90 10.85 10.80 10.75 10.69 10.64 10.58 10.52 10.46 10.40 10.34 10.28 

  -33   11.09 11.05 11.01 10.97 10.92 10.88 10.84 10.79 10.74 10.69 10.64 10.59 10.53 10.48 10.42 10.36 10.30 10.24 10.18 10.12 

  -34   10.92 10.88 10.84 10.80 10.76 10.72 10.67 10.63 10.58 10.53 10.48 10.42 10.37 10.32 10.26 10.20 10.14 10.08 10.02  9.96 

  -35   10.76 10.72 10.68 10.64 10.59 10.55 10.50 10.46 10.41 10.36 10.31 10.26 10.21 10.15 10.10 10.04  9.98  9.92  9.86  9.79 

  -36   10.59 10.55 10.51 10.47 10.43 10.38 10.34 10.29 10.24 10.19 10.14 10.09 10.04  9.99  9.93  9.87  9.81  9.75  9.69  9.63 

  -37   10.41 10.37 10.33 10.29 10.25 10.21 10.17 10.12 10.07 10.03  9.98  9.93  9.87  9.82  9.76  9.71  9.65  9.58  9.52  9.45 

  -38   10.23 10.19 10.15 10.11 10.07 10.03  9.99  9.94  9.90  9.85  9.80  9.75  9.70  9.65  9.59  9.54  9.47  9.41  9.34  9.27 

  -39   10.03  9.99  9.96  9.92  9.88  9.84  9.80  9.75  9.71  9.66  9.62  9.57  9.52  9.47  9.41  9.35  9.29  9.22  9.16  9.08 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

  -40    9.82  9.79  9.75  9.71  9.67  9.63  9.59  9.55  9.50  9.46  9.41  9.37  9.32  9.26  9.21  9.15  9.09  9.02  8.95  8.88 

  -41    9.61  9.57  9.53  9.49  9.45  9.41  9.37  9.32  9.28  9.23  9.19  9.14  9.09  9.04  8.98  8.92  8.86  8.80  8.73  8.66 

  -42    9.39  9.35  9.31  9.26  9.22  9.17  9.13  9.09  9.04  8.99  8.95  8.90  8.84  8.79  8.74  8.68  8.62  8.56  8.49  8.43 

  -43    9.17  9.13  9.08  9.04  8.99  8.94  8.90  8.85  8.80  8.75  8.70  8.65  8.60  8.55  8.49  8.44  8.38  8.32  8.26  8.20 

  -44    8.96  8.91  8.87  8.82  8.77  8.72  8.67  8.62  8.58  8.52  8.47  8.42  8.37  8.31  8.26  8.21  8.15  8.10  8.04  7.98 

  -45    8.74  8.70  8.66  8.61  8.57  8.52  8.47  8.42  8.37  8.32  8.27  8.22  8.17  8.11  8.06  8.01  7.95  7.90  7.85  7.79 

  -46    8.53  8.50  8.46  8.43  8.39  8.34  8.30  8.25  8.20  8.15  8.11  8.05  8.00  7.95  7.90  7.85  7.79  7.74  7.68  7.63 

  -47    8.31  8.29  8.26  8.23  8.20  8.17  8.13  8.09  8.05  8.00  7.96  7.91  7.86  7.81  7.76  7.70  7.65  7.59  7.54  7.48 

  -48    8.06  8.05  8.04  8.02  8.00  7.97  7.94  7.91  7.88  7.84  7.80  7.75  7.71  7.66  7.60  7.55  7.49  7.43  7.37  7.31 

  -49    7.77  7.77  7.77  7.76  7.74  7.73  7.71  7.68  7.66  7.62  7.59  7.55  7.50  7.45  7.40  7.35  7.29  7.23  7.17  7.10 

  

  -50    7.43  7.43  7.43  7.43  7.42  7.41  7.39  7.37  7.35  7.32  7.29  7.26  7.22  7.18  7.13  7.08  7.02  6.97  6.90  6.84 

  -51    7.00  7.01  7.02  7.02  7.01  7.00  6.99  6.97  6.95  6.93  6.90  6.87  6.84  6.80  6.76  6.72  6.67  6.61  6.56  6.50 

  -52    6.52  6.53  6.54  6.55  6.55  6.54  6.53  6.52  6.50  6.48  6.46  6.43  6.40  6.37  6.33  6.29  6.25  6.20  6.15  6.10 

  -53    6.02  6.03  6.05  6.05  6.06  6.05  6.05  6.04  6.03  6.01  5.99  5.97  5.94  5.91  5.88  5.85  5.81  5.77  5.73  5.69 

  -54    5.54  5.56  5.57  5.58  5.59  5.59  5.59  5.58  5.57  5.56  5.54  5.52  5.50  5.48  5.45  5.42  5.39  5.36  5.32  5.29 

  -55    5.14  5.15  5.16  5.17  5.18  5.18  5.18  5.18  5.17  5.16  5.15  5.13  5.12  5.10  5.07  5.05  5.02  5.00  4.97  4.93 

  -56    4.83  4.84  4.85  4.85  4.86  4.86  4.86  4.86  4.85  4.84  4.83  4.82  4.81  4.79  4.78  4.76  4.73  4.71  4.68  4.65 

  -57    4.58  4.59  4.60  4.60  4.61  4.61  4.61  4.60  4.60  4.59  4.59  4.57  4.56  4.55  4.53  4.51  4.49  4.47  4.45  4.42 

  -58    4.38  4.39  4.39  4.40  4.40  4.40  4.40  4.40  4.39  4.38  4.38  4.37  4.35  4.34  4.32  4.31  4.29  4.27  4.25  4.22 

  -59    4.19  4.20  4.20  4.21  4.21  4.21  4.21  4.20  4.20  4.19  4.18  4.17  4.16  4.15  4.13  4.11  4.10  4.08  4.06  4.04 

  

  -60    3.99  4.00  4.00  4.01  4.01  4.01  4.01  4.00  4.00  3.99  3.98  3.97  3.96  3.95  3.93  3.92  3.90  3.88  3.86  3.84 

  -61    3.75  3.76  3.77  3.78  3.78  3.78  3.78  3.78  3.77  3.76  3.76  3.75  3.73  3.72  3.71  3.69  3.67  3.66  3.64  3.62 

  -62    3.49  3.50  3.51  3.52  3.52  3.53  3.53  3.52  3.52  3.51  3.50  3.49  3.48  3.47  3.46  3.44  3.43  3.41  3.39  3.38 

  -63    3.22  3.23  3.24  3.25  3.25  3.26  3.26  3.26  3.25  3.25  3.24  3.23  3.22  3.21  3.20  3.18  3.17  3.15  3.14  3.12 

  -64    2.94  2.95  2.96  2.97  2.98  2.98  2.99  2.99  2.98  2.98  2.97  2.97  2.96  2.95  2.94  2.93  2.91  2.90  2.89  2.88 

  -65    2.68  2.69  2.70  2.71  2.71  2.72  2.72  2.72  2.72  2.72  2.72  2.71  2.71  2.70  2.69  2.68  2.67  2.66  2.65  2.64 

  -66    2.43  2.44  2.45  2.46  2.47  2.47  2.48  2.48  2.48  2.48  2.48  2.48  2.48  2.47  2.47  2.46  2.46  2.45  2.44  2.43 

  -67    2.20  2.21  2.22  2.23  2.24  2.24  2.25  2.25  2.26  2.26  2.26  2.27  2.27  2.27  2.26  2.26  2.26  2.25  2.25  2.24 

  -68    1.99  2.00  2.01  2.02  2.03  2.03  2.04  2.05  2.05  2.06  2.06  2.07  2.07  2.07  2.08  2.08  2.08  2.07  2.07  2.07 

  -69    1.80  1.81  1.82  1.83  1.84  1.84  1.85  1.86  1.87  1.87  1.88  1.89  1.89  1.90  1.90  1.90  1.91  1.91  1.91  1.91 

  

  -70    1.63  1.64  1.64  1.65  1.66  1.67  1.68  1.69  1.70  1.70  1.71  1.72  1.73  1.73  1.74  1.74  1.75  1.75  1.75  1.75 

  -71    1.47  1.48  1.49  1.50  1.51  1.51  1.52  1.53  1.54  1.55  1.56  1.56  1.57  1.58  1.58  1.59  1.59  1.60  1.60  1.60 

  -72    1.33  1.34  1.35  1.36  1.37  1.37  1.38  1.39  1.40  1.40  1.41  1.42  1.43  1.43  1.44  1.44  1.45  1.45  1.45  1.45 

  -73    1.21  1.21  1.22  1.23  1.24  1.24  1.25  1.26  1.26  1.27  1.28  1.28  1.29  1.29  1.30  1.30  1.30  1.31  1.31  1.31 

  -74    1.09  1.09  1.10  1.11  1.12  1.12  1.13  1.14  1.14  1.15  1.15  1.16  1.16  1.16  1.17  1.17  1.17  1.17  1.17  1.17 

  -75    0.97  0.98  0.99  1.00  1.00  1.01  1.02  1.02  1.03  1.03  1.03  1.04  1.04  1.04  1.04  1.04  1.04  1.04  1.04  1.04 

  -76    0.87  0.87  0.88  0.89  0.89  0.90  0.91  0.91  0.91  0.92  0.92  0.92  0.92  0.92  0.93  0.93  0.93  0.92  0.92  0.92 

  -77    0.76  0.77  0.78  0.78  0.79  0.80  0.80  0.80  0.81  0.81  0.81  0.81  0.82  0.82  0.82  0.82  0.82  0.82  0.81  0.81 

  -78    0.67  0.67  0.68  0.69  0.69  0.70  0.70  0.70  0.71  0.71  0.71  0.71  0.71  0.71  0.71  0.72  0.71  0.71  0.71  0.71 

  -79    0.58  0.58  0.59  0.60  0.60  0.60  0.61  0.61  0.61  0.62  0.62  0.62  0.62  0.62  0.62  0.62  0.62  0.62  0.62  0.62 

  

  -80    0.50  0.50  0.51  0.51  0.52  0.52  0.52  0.53  0.53  0.53  0.53  0.53  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54 

  -81    0.43  0.43  0.44  0.44  0.44  0.45  0.45  0.45  0.45  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.47  0.47  0.47 

  -82    0.37  0.37  0.37  0.37  0.38  0.38  0.38  0.38  0.39  0.39  0.39  0.39  0.39  0.39  0.40  0.40  0.40  0.40  0.40  0.40 

  -83    0.31  0.32  0.32  0.32  0.32  0.32  0.32  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.34  0.34  0.34  0.34  0.34  0.34 

  -84    0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.29  0.29 

  -85    0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24 

  -86    0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20 

  -87    0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17 

  -88    0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14 

  -89    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11 



154 
 

   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02 

   72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04 

   71    0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06 

   70    0.00  0.00  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07 

  

   69    0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.09 

   68    0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.12 

   67    0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.11  0.11  0.12  0.12  0.13  0.14  0.14 

   66    0.07  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.14  0.14  0.15  0.16  0.16  0.17 

   65    0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.16  0.16  0.17  0.18  0.19  0.19  0.20 

   64    0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.17  0.17  0.18  0.19  0.19  0.20  0.21  0.22  0.23  0.24 

   63    0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.18  0.18  0.19  0.20  0.20  0.21  0.22  0.23  0.24  0.25  0.26  0.27  0.28 

   62    0.16  0.17  0.18  0.18  0.19  0.20  0.20  0.21  0.22  0.22  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.31  0.32  0.33 

   61    0.19  0.20  0.21  0.22  0.22  0.23  0.24  0.25  0.26  0.26  0.27  0.28  0.30  0.31  0.32  0.33  0.35  0.36  0.37  0.39 

   60    0.23  0.24  0.25  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.33  0.34  0.35  0.36  0.38  0.39  0.40  0.42  0.43  0.45 

  

   59    0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.36  0.37  0.38  0.40  0.41  0.43  0.44  0.46  0.47  0.49  0.51  0.52 

   58    0.32  0.33  0.34  0.35  0.36  0.38  0.39  0.40  0.42  0.43  0.45  0.46  0.48  0.50  0.51  0.53  0.55  0.57  0.59  0.60 

   57    0.37  0.38  0.40  0.41  0.43  0.44  0.45  0.47  0.49  0.50  0.52  0.54  0.56  0.57  0.59  0.61  0.63  0.65  0.67  0.69 

   56    0.43  0.45  0.46  0.48  0.49  0.51  0.53  0.54  0.56  0.58  0.60  0.62  0.64  0.66  0.68  0.70  0.73  0.75  0.77  0.79 

   55    0.50  0.52  0.53  0.55  0.57  0.58  0.60  0.62  0.64  0.67  0.69  0.71  0.73  0.75  0.78  0.80  0.82  0.85  0.87  0.90 

   54    0.57  0.59  0.61  0.63  0.65  0.67  0.69  0.71  0.73  0.76  0.78  0.80  0.83  0.85  0.88  0.90  0.93  0.96  0.98  1.01 

   53    0.66  0.67  0.69  0.71  0.73  0.76  0.78  0.80  0.83  0.85  0.88  0.90  0.93  0.96  0.99  1.01  1.04  1.08  1.11  1.14 

   52    0.75  0.77  0.79  0.81  0.83  0.85  0.88  0.90  0.93  0.95  0.98  1.01  1.04  1.07  1.10  1.14  1.17  1.21  1.24  1.28 

   51    0.84  0.87  0.89  0.91  0.94  0.96  0.99  1.02  1.04  1.07  1.10  1.13  1.17  1.20  1.24  1.28  1.31  1.35  1.39  1.43 

   50    0.95  0.97  1.00  1.03  1.05  1.08  1.11  1.14  1.17  1.21  1.24  1.28  1.31  1.35  1.39  1.43  1.47  1.51  1.56  1.60 

  

   49    1.07  1.09  1.12  1.15  1.18  1.21  1.25  1.28  1.32  1.36  1.40  1.44  1.48  1.52  1.56  1.60  1.65  1.69  1.74  1.78 

   48    1.19  1.22  1.25  1.29  1.32  1.36  1.40  1.44  1.48  1.52  1.57  1.61  1.66  1.70  1.75  1.80  1.84  1.89  1.94  1.99 

   47    1.32  1.36  1.40  1.44  1.48  1.52  1.57  1.61  1.66  1.70  1.75  1.80  1.85  1.90  1.95  2.00  2.06  2.11  2.16  2.21 

   46    1.47  1.51  1.55  1.60  1.64  1.69  1.74  1.79  1.84  1.90  1.95  2.00  2.06  2.12  2.17  2.23  2.29  2.34  2.40  2.45 

   45    1.62  1.66  1.71  1.76  1.82  1.87  1.93  1.99  2.04  2.10  2.17  2.23  2.29  2.35  2.41  2.47  2.53  2.59  2.65  2.70 

   44    1.78  1.83  1.88  1.94  2.00  2.06  2.12  2.19  2.25  2.32  2.39  2.46  2.53  2.59  2.66  2.72  2.79  2.85  2.91  2.97 

   43    1.96  2.01  2.06  2.13  2.19  2.26  2.32  2.40  2.47  2.54  2.62  2.69  2.77  2.84  2.91  2.99  3.06  3.12  3.19  3.26 

   42    2.14  2.20  2.26  2.33  2.40  2.47  2.54  2.61  2.69  2.77  2.85  2.93  3.01  3.09  3.17  3.25  3.33  3.41  3.48  3.55 

   41    2.35  2.41  2.47  2.54  2.61  2.69  2.76  2.84  2.92  3.01  3.09  3.18  3.26  3.35  3.44  3.52  3.61  3.69  3.77  3.85 

   40    2.57  2.63  2.70  2.77  2.85  2.92  3.00  3.08  3.17  3.25  3.34  3.43  3.52  3.61  3.70  3.79  3.88  3.97  4.06  4.15 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   39    2.81  2.88  2.94  3.02  3.09  3.17  3.25  3.33  3.42  3.50  3.59  3.68  3.77  3.87  3.96  4.05  4.15  4.24  4.34  4.44 

   38    3.06  3.13  3.20  3.27  3.35  3.43  3.50  3.59  3.67  3.76  3.84  3.93  4.03  4.12  4.22  4.32  4.42  4.53  4.63  4.74 

   37    3.32  3.39  3.47  3.54  3.62  3.69  3.77  3.85  3.93  4.02  4.11  4.20  4.29  4.39  4.50  4.60  4.72  4.83  4.94  5.06 

   36    3.58  3.66  3.73  3.81  3.88  3.96  4.04  4.12  4.21  4.30  4.39  4.48  4.58  4.69  4.80  4.91  5.03  5.15  5.28  5.40 

   35    3.83  3.91  3.99  4.07  4.15  4.24  4.33  4.42  4.51  4.61  4.70  4.81  4.91  5.03  5.14  5.26  5.38  5.51  5.64  5.78 

   34    4.07  4.15  4.24  4.33  4.42  4.52  4.62  4.72  4.83  4.94  5.05  5.16  5.28  5.40  5.53  5.65  5.78  5.92  6.07  6.21 

   33    4.30  4.40  4.50  4.60  4.71  4.81  4.93  5.04  5.16  5.28  5.41  5.54  5.67  5.80  5.94  6.08  6.23  6.38  6.54  6.71 

   32    4.55  4.66  4.77  4.89  5.01  5.13  5.25  5.38  5.51  5.65  5.79  5.93  6.08  6.23  6.39  6.55  6.71  6.88  7.06  7.23 

   31    4.83  4.95  5.07  5.20  5.33  5.47  5.61  5.75  5.90  6.05  6.20  6.36  6.52  6.69  6.86  7.04  7.22  7.40  7.58  7.76 

   30    5.14  5.27  5.40  5.54  5.68  5.83  5.99  6.15  6.31  6.48  6.65  6.82  7.00  7.18  7.36  7.54  7.72  7.91  8.10  8.28 

  

   29    5.50  5.64  5.78  5.93  6.08  6.25  6.42  6.59  6.76  6.94  7.13  7.31  7.50  7.68  7.87  8.05  8.23  8.42  8.60  8.78 

   28    5.90  6.04  6.20  6.36  6.53  6.70  6.88  7.06  7.25  7.43  7.62  7.81  8.00  8.19  8.38  8.56  8.74  8.92  9.09  9.27 

   27    6.29  6.45  6.62  6.80  6.97  7.16  7.35  7.54  7.73  7.92  8.12  8.31  8.50  8.69  8.88  9.06  9.23  9.41  9.58  9.74 

   26    6.68  6.85  7.03  7.21  7.40  7.60  7.79  7.99  8.19  8.39  8.59  8.78  8.98  9.17  9.35  9.53  9.71  9.87 10.03 10.19 

   25    7.02  7.20  7.38  7.58  7.77  7.98  8.18  8.39  8.60  8.81  9.02  9.22  9.42  9.61  9.80  9.98 10.15 10.31 10.46 10.61 

   24    7.31  7.49  7.68  7.88  8.09  8.31  8.53  8.75  8.97  9.19  9.40  9.62  9.82 10.02 10.21 10.39 10.56 10.71 10.86 10.99 

   23    7.56  7.76  7.96  8.17  8.39  8.62  8.85  9.08  9.31  9.54  9.77  9.99 10.20 10.40 10.59 10.76 10.92 11.07 11.21 11.34 

   22    7.82  8.03  8.24  8.47  8.70  8.93  9.17  9.41  9.65  9.88 10.11 10.33 10.54 10.74 10.93 11.10 11.26 11.40 11.53 11.65 

   21    8.12  8.33  8.56  8.78  9.02  9.26  9.50  9.74  9.97 10.21 10.43 10.65 10.86 11.05 11.24 11.40 11.55 11.69 11.81 11.93 

   20    8.49  8.70  8.92  9.15  9.38  9.61  9.84 10.07 10.30 10.52 10.74 10.94 11.14 11.33 11.51 11.67 11.82 11.95 12.07 12.18 

  

   19    8.95  9.16  9.37  9.58  9.80 10.01 10.22 10.43 10.64 10.85 11.04 11.23 11.42 11.59 11.75 11.91 12.05 12.17 12.28 12.38 

   18    9.47  9.67  9.86 10.06 10.25 10.45 10.64 10.83 11.01 11.19 11.36 11.53 11.69 11.84 11.98 12.11 12.23 12.34 12.44 12.53 

   17   10.02 10.20 10.37 10.55 10.72 10.89 11.06 11.22 11.38 11.53 11.68 11.82 11.95 12.07 12.19 12.30 12.39 12.49 12.57 12.65 

   16   10.54 10.71 10.87 11.02 11.17 11.32 11.46 11.60 11.73 11.85 11.97 12.08 12.18 12.28 12.37 12.46 12.54 12.61 12.69 12.76 

   15   11.01 11.17 11.31 11.45 11.58 11.70 11.81 11.92 12.02 12.12 12.21 12.29 12.37 12.45 12.53 12.60 12.67 12.74 12.81 12.87 

   14   11.38 11.53 11.66 11.78 11.90 12.00 12.09 12.17 12.25 12.33 12.40 12.46 12.53 12.59 12.66 12.73 12.80 12.86 12.93 12.99 

   13   11.68 11.80 11.92 12.02 12.12 12.20 12.28 12.35 12.42 12.49 12.55 12.61 12.66 12.72 12.78 12.84 12.91 12.97 13.03 13.09 

   12   11.90 12.00 12.10 12.19 12.27 12.35 12.42 12.49 12.55 12.61 12.67 12.72 12.78 12.83 12.89 12.94 13.00 13.06 13.11 13.17 

   11   12.08 12.16 12.24 12.32 12.39 12.46 12.53 12.59 12.66 12.71 12.77 12.82 12.88 12.93 12.98 13.03 13.08 13.14 13.19 13.24 

   10   12.22 12.30 12.37 12.44 12.51 12.57 12.64 12.70 12.75 12.81 12.86 12.91 12.96 13.01 13.06 13.11 13.16 13.21 13.25 13.30 

  

    9   12.35 12.42 12.49 12.56 12.62 12.68 12.73 12.79 12.84 12.89 12.94 12.99 13.03 13.08 13.13 13.17 13.22 13.27 13.31 13.36 

    8   12.46 12.53 12.59 12.65 12.70 12.76 12.81 12.86 12.91 12.96 13.00 13.05 13.10 13.14 13.18 13.23 13.27 13.32 13.36 13.40 

    7   12.56 12.62 12.67 12.72 12.77 12.82 12.87 12.92 12.97 13.01 13.06 13.10 13.15 13.19 13.23 13.27 13.31 13.35 13.39 13.43 

    6   12.65 12.70 12.74 12.79 12.83 12.88 12.92 12.97 13.01 13.06 13.10 13.14 13.19 13.23 13.27 13.31 13.34 13.38 13.42 13.45 

    5   12.73 12.77 12.81 12.85 12.89 12.93 12.97 13.02 13.06 13.10 13.14 13.18 13.22 13.26 13.29 13.33 13.37 13.40 13.43 13.47 

    4   12.80 12.84 12.88 12.92 12.96 13.00 13.04 13.07 13.11 13.15 13.18 13.22 13.25 13.29 13.32 13.35 13.37 13.40 13.42 13.44 

    3   12.86 12.90 12.94 12.98 13.02 13.06 13.10 13.14 13.18 13.21 13.25 13.27 13.30 13.32 13.34 13.35 13.36 13.36 13.36 13.36 

    2   12.90 12.94 12.99 13.03 13.07 13.12 13.16 13.20 13.24 13.28 13.31 13.33 13.35 13.36 13.36 13.35 13.33 13.31 13.28 13.26 

    1   12.94 12.98 13.03 13.07 13.12 13.16 13.21 13.25 13.29 13.32 13.35 13.37 13.38 13.38 13.36 13.34 13.30 13.26 13.21 13.16 

    0   12.97 13.01 13.05 13.10 13.14 13.19 13.23 13.27 13.31 13.33 13.36 13.37 13.38 13.37 13.35 13.32 13.27 13.22 13.16 13.09 

  



156 
 

   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   -1   12.99 13.03 13.06 13.10 13.14 13.18 13.22 13.25 13.28 13.31 13.33 13.34 13.34 13.34 13.32 13.29 13.25 13.20 13.14 13.08 

   -2   13.00 13.03 13.06 13.09 13.12 13.15 13.18 13.21 13.23 13.25 13.27 13.28 13.29 13.28 13.27 13.25 13.22 13.19 13.15 13.10 

   -3   13.00 13.02 13.04 13.06 13.09 13.11 13.13 13.15 13.17 13.19 13.20 13.21 13.22 13.22 13.21 13.21 13.19 13.17 13.15 13.13 

   -4   12.99 13.01 13.02 13.03 13.05 13.06 13.08 13.09 13.10 13.12 13.13 13.14 13.14 13.15 13.15 13.15 13.15 13.14 13.14 13.13 

   -5   12.98 12.99 13.00 13.01 13.01 13.02 13.03 13.04 13.05 13.06 13.07 13.07 13.08 13.08 13.09 13.09 13.09 13.09 13.09 13.09 

   -6   12.96 12.97 12.97 12.98 12.98 12.99 12.99 13.00 13.00 13.01 13.01 13.02 13.02 13.02 13.02 13.02 13.02 13.02 13.02 13.01 

   -7   12.93 12.94 12.94 12.94 12.94 12.95 12.95 12.95 12.95 12.95 12.96 12.96 12.96 12.95 12.95 12.95 12.94 12.94 12.93 12.92 

   -8   12.90 12.90 12.90 12.90 12.90 12.90 12.90 12.90 12.90 12.89 12.89 12.89 12.89 12.88 12.88 12.87 12.86 12.85 12.84 12.83 

   -9   12.86 12.85 12.85 12.85 12.84 12.84 12.84 12.84 12.83 12.83 12.82 12.82 12.81 12.80 12.79 12.78 12.77 12.76 12.74 12.73 

  

  -10   12.81 12.80 12.80 12.79 12.79 12.78 12.77 12.77 12.76 12.75 12.74 12.74 12.73 12.71 12.70 12.69 12.68 12.66 12.64 12.63 

  -11   12.76 12.75 12.74 12.73 12.72 12.71 12.70 12.69 12.68 12.67 12.66 12.65 12.63 12.62 12.61 12.59 12.58 12.56 12.54 12.52 

  -12   12.69 12.68 12.67 12.66 12.65 12.64 12.63 12.61 12.60 12.59 12.57 12.56 12.54 12.52 12.51 12.49 12.47 12.45 12.42 12.40 

  -13   12.63 12.61 12.60 12.59 12.57 12.56 12.55 12.53 12.52 12.50 12.48 12.46 12.44 12.42 12.40 12.38 12.35 12.33 12.30 12.27 

  -14   12.55 12.54 12.52 12.50 12.49 12.47 12.46 12.44 12.42 12.40 12.39 12.36 12.34 12.32 12.29 12.27 12.24 12.21 12.18 12.15 

  -15   12.47 12.45 12.44 12.42 12.40 12.38 12.36 12.34 12.32 12.30 12.28 12.26 12.23 12.21 12.18 12.15 12.12 12.09 12.05 12.02 

  -16   12.38 12.36 12.35 12.33 12.31 12.29 12.27 12.24 12.22 12.20 12.17 12.15 12.12 12.09 12.06 12.03 12.00 11.96 11.92 11.88 

  -17   12.29 12.27 12.25 12.23 12.21 12.18 12.16 12.14 12.12 12.09 12.06 12.04 12.01 11.98 11.94 11.91 11.87 11.83 11.78 11.74 

  -18   12.19 12.17 12.15 12.12 12.10 12.08 12.05 12.03 12.01 11.98 11.95 11.92 11.89 11.85 11.81 11.77 11.73 11.68 11.63 11.58 

  -19   12.09 12.07 12.04 12.02 11.99 11.97 11.94 11.91 11.89 11.86 11.83 11.79 11.76 11.72 11.67 11.63 11.58 11.53 11.48 11.42 

  

  -20   11.99 11.96 11.93 11.91 11.88 11.85 11.82 11.79 11.76 11.72 11.68 11.65 11.61 11.56 11.52 11.47 11.42 11.36 11.31 11.25 

  -21   11.89 11.86 11.83 11.79 11.76 11.73 11.69 11.65 11.61 11.57 11.53 11.49 11.44 11.40 11.35 11.30 11.24 11.19 11.13 11.06 

  -22   11.78 11.74 11.71 11.67 11.63 11.59 11.55 11.51 11.46 11.42 11.37 11.32 11.27 11.22 11.17 11.11 11.05 10.99 10.93 10.86 

  -23   11.66 11.62 11.58 11.54 11.50 11.45 11.40 11.36 11.31 11.26 11.20 11.15 11.09 11.04 10.98 10.92 10.85 10.79 10.72 10.65 

  -24   11.54 11.49 11.45 11.40 11.35 11.30 11.25 11.20 11.14 11.09 11.03 10.97 10.91 10.85 10.78 10.72 10.65 10.58 10.51 10.44 

  -25   11.40 11.35 11.30 11.25 11.20 11.15 11.09 11.03 10.97 10.91 10.85 10.79 10.72 10.66 10.59 10.52 10.45 10.38 10.31 10.23 

  -26   11.25 11.20 11.15 11.09 11.04 10.98 10.92 10.86 10.80 10.74 10.67 10.60 10.54 10.47 10.40 10.33 10.26 10.18 10.11 10.03 

  -27   11.08 11.03 10.98 10.92 10.87 10.81 10.75 10.69 10.62 10.56 10.49 10.42 10.35 10.28 10.21 10.14 10.06  9.99  9.91  9.83 

  -28   10.91 10.86 10.80 10.74 10.69 10.63 10.57 10.51 10.44 10.38 10.31 10.24 10.17 10.10 10.03  9.95  9.87  9.79  9.71  9.63 

  -29   10.73 10.68 10.62 10.56 10.51 10.45 10.39 10.32 10.26 10.20 10.13 10.06  9.99  9.92  9.84  9.76  9.68  9.60  9.51  9.42 

  

  -30   10.56 10.50 10.44 10.39 10.33 10.27 10.21 10.14 10.08 10.01  9.95  9.88  9.80  9.73  9.65  9.57  9.49  9.40  9.31  9.22 

  -31   10.39 10.33 10.27 10.21 10.15 10.09 10.03  9.96  9.90  9.83  9.76  9.69  9.61  9.54  9.46  9.38  9.29  9.20  9.10  9.01 

  -32   10.22 10.16 10.10 10.04  9.98  9.92  9.85  9.79  9.72  9.65  9.58  9.50  9.43  9.35  9.26  9.17  9.08  8.98  8.88  8.78 

  -33   10.06 10.00  9.94  9.87  9.81  9.74  9.68  9.61  9.54  9.47  9.39  9.31  9.23  9.15  9.06  8.96  8.86  8.76  8.65  8.54 

  -34    9.90  9.83  9.77  9.70  9.63  9.57  9.50  9.42  9.35  9.27  9.19  9.11  9.02  8.93  8.84  8.74  8.63  8.53  8.41  8.30 

  -35    9.73  9.66  9.60  9.53  9.46  9.38  9.31  9.23  9.15  9.06  8.98  8.89  8.80  8.70  8.60  8.50  8.39  8.28  8.17  8.06 

  -36    9.56  9.49  9.42  9.34  9.27  9.19  9.10  9.02  8.93  8.83  8.74  8.65  8.55  8.45  8.35  8.25  8.14  8.04  7.93  7.82 

  -37    9.38  9.31  9.23  9.15  9.07  8.98  8.88  8.79  8.69  8.59  8.49  8.39  8.29  8.19  8.09  7.99  7.89  7.79  7.69  7.59 

  -38    9.20  9.12  9.04  8.95  8.86  8.76  8.66  8.56  8.46  8.36  8.25  8.15  8.04  7.94  7.84  7.74  7.65  7.55  7.46  7.37 

  -39    9.01  8.92  8.84  8.74  8.65  8.55  8.45  8.34  8.24  8.13  8.03  7.92  7.82  7.72  7.62  7.53  7.43  7.34  7.26  7.17 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

  -40    8.80  8.72  8.63  8.54  8.44  8.35  8.25  8.15  8.04  7.94  7.84  7.74  7.64  7.54  7.44  7.35  7.26  7.17  7.09  7.01 

  -41    8.58  8.50  8.42  8.33  8.25  8.16  8.07  7.97  7.88  7.79  7.69  7.60  7.50  7.41  7.32  7.22  7.13  7.05  6.96  6.88 

  -42    8.36  8.29  8.21  8.14  8.06  7.98  7.90  7.82  7.74  7.65  7.57  7.48  7.39  7.31  7.22  7.13  7.04  6.96  6.87  6.79 

  -43    8.14  8.07  8.01  7.94  7.88  7.81  7.74  7.67  7.60  7.52  7.45  7.37  7.29  7.21  7.13  7.05  6.96  6.87  6.78  6.70 

  -44    7.93  7.87  7.82  7.76  7.70  7.64  7.58  7.52  7.46  7.39  7.32  7.25  7.18  7.10  7.03  6.94  6.86  6.77  6.68  6.59 

  -45    7.74  7.69  7.63  7.58  7.53  7.47  7.41  7.36  7.30  7.23  7.17  7.10  7.03  6.96  6.88  6.80  6.72  6.63  6.53  6.44 

  -46    7.58  7.52  7.46  7.41  7.35  7.29  7.23  7.17  7.11  7.04  6.98  6.91  6.83  6.76  6.68  6.60  6.51  6.42  6.33  6.23 

  -47    7.42  7.36  7.30  7.23  7.17  7.10  7.04  6.97  6.90  6.82  6.75  6.67  6.59  6.51  6.43  6.35  6.26  6.17  6.07  5.98 

  -48    7.25  7.18  7.11  7.04  6.97  6.89  6.82  6.74  6.66  6.58  6.49  6.41  6.33  6.24  6.15  6.07  5.98  5.88  5.79  5.69 

  -49    7.04  6.97  6.89  6.82  6.74  6.65  6.57  6.48  6.40  6.31  6.22  6.13  6.04  5.95  5.86  5.77  5.68  5.59  5.49  5.40 

  

  -50    6.77  6.70  6.62  6.54  6.46  6.38  6.29  6.20  6.11  6.02  5.93  5.84  5.74  5.65  5.56  5.47  5.38  5.29  5.20  5.12 

  -51    6.43  6.36  6.29  6.21  6.14  6.06  5.97  5.89  5.80  5.72  5.63  5.54  5.45  5.36  5.27  5.19  5.10  5.02  4.94  4.86 

  -52    6.04  5.98  5.92  5.85  5.78  5.71  5.63  5.56  5.48  5.40  5.32  5.24  5.16  5.08  5.00  4.92  4.85  4.78  4.70  4.63 

  -53    5.64  5.59  5.54  5.48  5.42  5.36  5.29  5.22  5.16  5.09  5.02  4.95  4.88  4.81  4.74  4.68  4.62  4.55  4.49  4.43 

  -54    5.25  5.21  5.16  5.12  5.07  5.02  4.96  4.91  4.85  4.80  4.74  4.68  4.62  4.57  4.51  4.45  4.40  4.35  4.29  4.23 

  -55    4.90  4.86  4.83  4.79  4.75  4.71  4.67  4.63  4.58  4.54  4.49  4.44  4.40  4.35  4.30  4.25  4.20  4.15  4.10  4.05 

  -56    4.62  4.59  4.55  4.52  4.49  4.46  4.42  4.39  4.35  4.32  4.28  4.24  4.20  4.16  4.11  4.07  4.02  3.97  3.92  3.87 

  -57    4.39  4.36  4.33  4.31  4.28  4.25  4.22  4.19  4.16  4.13  4.09  4.06  4.02  3.98  3.94  3.89  3.85  3.80  3.76  3.71 

  -58    4.20  4.17  4.15  4.12  4.09  4.07  4.04  4.01  3.98  3.95  3.92  3.88  3.85  3.81  3.77  3.73  3.69  3.64  3.60  3.55 

  -59    4.01  3.99  3.97  3.94  3.92  3.89  3.86  3.84  3.81  3.78  3.74  3.71  3.68  3.64  3.60  3.56  3.52  3.48  3.44  3.39 

  

  -60    3.82  3.80  3.78  3.75  3.73  3.70  3.68  3.65  3.62  3.59  3.56  3.53  3.50  3.46  3.43  3.39  3.35  3.31  3.27  3.22 

  -61    3.60  3.58  3.56  3.54  3.51  3.49  3.47  3.44  3.42  3.39  3.36  3.33  3.30  3.27  3.24  3.20  3.16  3.13  3.09  3.05 

  -62    3.36  3.34  3.32  3.30  3.28  3.26  3.24  3.22  3.20  3.17  3.15  3.12  3.09  3.06  3.03  3.00  2.97  2.94  2.90  2.86 

  -63    3.11  3.09  3.08  3.06  3.04  3.02  3.01  2.99  2.96  2.94  2.92  2.90  2.87  2.85  2.82  2.80  2.77  2.74  2.71  2.68 

  -64    2.86  2.85  2.83  2.82  2.80  2.79  2.77  2.76  2.74  2.72  2.70  2.68  2.66  2.64  2.62  2.60  2.57  2.55  2.52  2.49 

  -65    2.63  2.62  2.61  2.59  2.58  2.57  2.55  2.54  2.52  2.51  2.49  2.47  2.46  2.44  2.42  2.40  2.38  2.36  2.33  2.31 

  -66    2.42  2.41  2.40  2.39  2.38  2.37  2.35  2.34  2.33  2.32  2.30  2.29  2.27  2.25  2.24  2.22  2.20  2.18  2.16  2.13 

  -67    2.23  2.23  2.22  2.21  2.20  2.19  2.18  2.17  2.15  2.14  2.13  2.11  2.10  2.08  2.06  2.05  2.03  2.01  1.99  1.97 

  -68    2.06  2.06  2.05  2.04  2.03  2.02  2.01  2.00  1.99  1.98  1.96  1.95  1.93  1.92  1.90  1.88  1.87  1.85  1.83  1.81 

  -69    1.90  1.90  1.89  1.89  1.88  1.87  1.86  1.85  1.84  1.83  1.81  1.80  1.78  1.77  1.75  1.73  1.72  1.70  1.68  1.66 

  

  -70    1.75  1.75  1.74  1.74  1.73  1.72  1.71  1.70  1.69  1.68  1.67  1.65  1.64  1.62  1.61  1.59  1.57  1.56  1.54  1.52 

  -71    1.60  1.60  1.59  1.59  1.58  1.57  1.57  1.56  1.55  1.54  1.52  1.51  1.50  1.48  1.47  1.45  1.44  1.42  1.41  1.39 

  -72    1.45  1.45  1.44  1.44  1.43  1.43  1.42  1.41  1.40  1.39  1.38  1.37  1.36  1.35  1.34  1.33  1.31  1.30  1.29  1.27 

  -73    1.31  1.30  1.30  1.30  1.29  1.29  1.28  1.27  1.27  1.26  1.25  1.24  1.23  1.22  1.21  1.20  1.19  1.18  1.17  1.16 

  -74    1.17  1.17  1.16  1.16  1.16  1.15  1.15  1.14  1.14  1.13  1.12  1.12  1.11  1.10  1.10  1.09  1.08  1.07  1.06  1.05 

  -75    1.04  1.04  1.04  1.03  1.03  1.03  1.02  1.02  1.02  1.01  1.01  1.00  1.00  0.99  0.99  0.98  0.97  0.97  0.96  0.95 

  -76    0.92  0.92  0.92  0.92  0.92  0.91  0.91  0.91  0.91  0.90  0.90  0.90  0.89  0.89  0.88  0.88  0.87  0.87  0.86  0.86 

  -77    0.81  0.81  0.81  0.81  0.81  0.81  0.81  0.80  0.80  0.80  0.80  0.80  0.79  0.79  0.79  0.78  0.78  0.77  0.77  0.77 

  -78    0.71  0.71  0.71  0.71  0.71  0.71  0.71  0.71  0.71  0.70  0.70  0.70  0.70  0.70  0.69  0.69  0.69  0.69  0.68  0.68 

  -79    0.62  0.62  0.62  0.62  0.62  0.62  0.62  0.62  0.62  0.62  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.60  0.60 

  

  -80    0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.53  0.53  0.53  0.53  0.53  0.53  0.53  0.53  0.53  0.53  0.53 

  -81    0.47  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46 

  -82    0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39 

  -83    0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33 

  -84    0.29  0.29  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

  -85    0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23 

  -86    0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19 

  -87    0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16 

  -88    0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13 

  -89    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11 



158 
 

   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.04 

   75    0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05 

   74    0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07 

   73    0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.07  0.08  0.08 

   72    0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.10  0.10 

   71    0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.12  0.13 

   70    0.08  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.16 

  

   69    0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.18  0.18  0.19 

   68    0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.19  0.20  0.21  0.21  0.22  0.22 

   67    0.15  0.15  0.16  0.17  0.17  0.18  0.18  0.19  0.20  0.20  0.21  0.22  0.22  0.23  0.24  0.24  0.25  0.25  0.26  0.27 

   66    0.18  0.18  0.19  0.20  0.21  0.21  0.22  0.23  0.24  0.24  0.25  0.26  0.27  0.27  0.28  0.29  0.30  0.30  0.31  0.32 

   65    0.21  0.22  0.23  0.24  0.25  0.26  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.32  0.33  0.34  0.35  0.36  0.36  0.37 

   64    0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.43  0.44 

   63    0.29  0.31  0.32  0.33  0.34  0.35  0.37  0.38  0.39  0.40  0.42  0.43  0.44  0.45  0.46  0.47  0.48  0.49  0.50  0.51 

   62    0.34  0.36  0.37  0.38  0.40  0.41  0.43  0.44  0.45  0.47  0.48  0.50  0.51  0.52  0.54  0.55  0.56  0.57  0.58  0.60 

   61    0.40  0.42  0.43  0.45  0.46  0.48  0.49  0.51  0.52  0.54  0.56  0.57  0.59  0.60  0.62  0.63  0.65  0.66  0.68  0.69 

   60    0.47  0.48  0.50  0.52  0.53  0.55  0.57  0.59  0.60  0.62  0.64  0.66  0.68  0.69  0.71  0.73  0.74  0.76  0.78  0.80 

  

   59    0.54  0.56  0.58  0.60  0.61  0.63  0.65  0.67  0.69  0.71  0.73  0.75  0.77  0.79  0.81  0.83  0.85  0.87  0.89  0.91 

   58    0.62  0.64  0.66  0.68  0.70  0.72  0.74  0.76  0.79  0.81  0.83  0.85  0.88  0.90  0.93  0.95  0.97  1.00  1.02  1.05 

   57    0.71  0.73  0.76  0.78  0.80  0.82  0.84  0.87  0.89  0.92  0.94  0.97  1.00  1.03  1.05  1.08  1.11  1.14  1.16  1.19 

   56    0.81  0.84  0.86  0.88  0.91  0.93  0.96  0.98  1.01  1.04  1.07  1.10  1.13  1.16  1.19  1.22  1.26  1.29  1.32  1.35 

   55    0.92  0.95  0.98  1.00  1.03  1.06  1.09  1.12  1.15  1.18  1.21  1.24  1.28  1.31  1.34  1.38  1.41  1.45  1.48  1.52 

   54    1.04  1.07  1.10  1.13  1.17  1.20  1.23  1.27  1.30  1.33  1.37  1.40  1.44  1.47  1.51  1.55  1.59  1.63  1.66  1.70 

   53    1.17  1.21  1.24  1.28  1.31  1.35  1.39  1.42  1.46  1.50  1.54  1.58  1.62  1.66  1.70  1.74  1.78  1.82  1.86  1.90 

   52    1.32  1.36  1.39  1.43  1.47  1.51  1.55  1.60  1.64  1.68  1.73  1.77  1.81  1.86  1.90  1.94  1.99  2.03  2.07  2.11 

   51    1.48  1.52  1.56  1.60  1.65  1.69  1.74  1.78  1.83  1.87  1.92  1.97  2.02  2.07  2.11  2.16  2.20  2.25  2.29  2.34 

   50    1.65  1.69  1.74  1.78  1.83  1.88  1.93  1.98  2.03  2.08  2.13  2.18  2.23  2.28  2.33  2.38  2.43  2.48  2.53  2.58 

  

   49    1.83  1.88  1.93  1.98  2.03  2.08  2.14  2.19  2.24  2.29  2.35  2.40  2.45  2.51  2.56  2.62  2.67  2.73  2.78  2.84 

   48    2.04  2.09  2.14  2.19  2.25  2.30  2.35  2.41  2.46  2.52  2.57  2.63  2.69  2.74  2.80  2.87  2.93  2.99  3.05  3.11 

   47    2.27  2.32  2.37  2.42  2.48  2.53  2.58  2.64  2.70  2.75  2.81  2.87  2.93  3.00  3.06  3.13  3.19  3.26  3.32  3.38 

   46    2.51  2.56  2.61  2.67  2.72  2.78  2.83  2.89  2.95  3.01  3.07  3.13  3.20  3.27  3.33  3.40  3.47  3.53  3.60  3.67 

   45    2.76  2.82  2.87  2.93  2.99  3.05  3.10  3.16  3.22  3.29  3.35  3.41  3.48  3.55  3.62  3.69  3.75  3.82  3.89  3.96 

   44    3.03  3.09  3.15  3.21  3.27  3.33  3.40  3.46  3.52  3.59  3.65  3.72  3.79  3.85  3.92  3.99  4.06  4.13  4.19  4.26 

   43    3.32  3.39  3.45  3.51  3.58  3.64  3.71  3.77  3.84  3.91  3.98  4.05  4.12  4.18  4.25  4.32  4.38  4.45  4.51  4.58 

   42    3.63  3.70  3.76  3.83  3.90  3.97  4.04  4.11  4.18  4.25  4.32  4.40  4.47  4.54  4.61  4.67  4.74  4.80  4.86  4.92 

   41    3.93  4.01  4.09  4.16  4.24  4.31  4.39  4.46  4.54  4.61  4.69  4.77  4.84  4.92  4.99  5.05  5.12  5.18  5.25  5.31 

   40    4.24  4.32  4.41  4.50  4.58  4.67  4.75  4.84  4.92  5.00  5.08  5.16  5.24  5.31  5.39  5.47  5.54  5.61  5.68  5.75 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   39    4.54  4.64  4.73  4.83  4.93  5.03  5.12  5.22  5.31  5.40  5.49  5.57  5.66  5.75  5.84  5.92  6.01  6.09  6.18  6.26 

   38    4.85  4.96  5.06  5.17  5.28  5.39  5.50  5.60  5.71  5.81  5.92  6.02  6.12  6.22  6.33  6.43  6.53  6.63  6.73  6.82 

   37    5.17  5.29  5.41  5.53  5.65  5.77  5.89  6.01  6.13  6.25  6.37  6.49  6.61  6.73  6.85  6.96  7.08  7.19  7.30  7.40 

   36    5.53  5.66  5.79  5.92  6.05  6.18  6.31  6.45  6.58  6.72  6.85  6.98  7.12  7.25  7.38  7.50  7.63  7.75  7.87  7.98 

   35    5.92  6.06  6.20  6.35  6.49  6.64  6.78  6.93  7.07  7.22  7.36  7.50  7.64  7.77  7.91  8.04  8.16  8.29  8.40  8.52 

   34    6.37  6.52  6.68  6.84  6.99  7.15  7.31  7.46  7.61  7.76  7.90  8.04  8.17  8.30  8.43  8.55  8.67  8.79  8.90  9.01 

   33    6.87  7.04  7.21  7.37  7.54  7.70  7.87  8.02  8.17  8.32  8.45  8.58  8.71  8.83  8.95  9.06  9.17  9.28  9.38  9.47 

   32    7.41  7.58  7.76  7.93  8.10  8.27  8.43  8.59  8.73  8.87  9.00  9.12  9.24  9.35  9.45  9.55  9.65  9.74  9.82  9.90 

   31    7.95  8.13  8.31  8.48  8.65  8.82  8.98  9.13  9.27  9.41  9.53  9.64  9.75  9.85  9.94 10.03 10.11 10.18 10.25 10.31 

   30    8.46  8.65  8.82  9.00  9.16  9.33  9.48  9.63  9.77  9.90 10.02 10.13 10.23 10.32 10.40 10.47 10.54 10.60 10.65 10.70 

  

   29    8.96  9.13  9.30  9.47  9.63  9.79  9.94 10.08 10.22 10.34 10.46 10.56 10.66 10.74 10.81 10.88 10.94 10.99 11.03 11.08 

   28    9.44  9.61  9.77  9.93 10.08 10.22 10.36 10.50 10.62 10.74 10.84 10.94 11.03 11.11 11.18 11.24 11.29 11.34 11.39 11.43 

   27    9.90 10.06 10.21 10.36 10.50 10.63 10.76 10.87 10.99 11.09 11.19 11.28 11.36 11.43 11.50 11.56 11.62 11.67 11.72 11.77 

   26   10.34 10.48 10.62 10.75 10.88 11.00 11.11 11.22 11.32 11.41 11.50 11.58 11.66 11.73 11.80 11.86 11.92 11.98 12.03 12.09 

   25   10.75 10.88 11.00 11.12 11.23 11.33 11.43 11.52 11.61 11.70 11.78 11.86 11.93 12.01 12.07 12.14 12.20 12.27 12.32 12.38 

   24   11.12 11.23 11.34 11.45 11.54 11.63 11.72 11.80 11.89 11.96 12.04 12.12 12.19 12.26 12.33 12.39 12.46 12.52 12.58 12.64 

   23   11.45 11.56 11.66 11.75 11.84 11.92 12.00 12.07 12.14 12.21 12.28 12.35 12.42 12.48 12.55 12.61 12.67 12.73 12.79 12.85 

   22   11.76 11.86 11.95 12.03 12.11 12.19 12.25 12.32 12.38 12.44 12.50 12.56 12.62 12.68 12.74 12.80 12.86 12.92 12.98 13.03 

   21   12.03 12.12 12.21 12.29 12.36 12.42 12.49 12.54 12.60 12.65 12.70 12.75 12.81 12.86 12.92 12.97 13.03 13.08 13.14 13.19 

   20   12.27 12.36 12.44 12.51 12.57 12.63 12.69 12.74 12.78 12.83 12.88 12.93 12.98 13.03 13.08 13.13 13.18 13.24 13.29 13.34 

  

   19   12.47 12.55 12.62 12.69 12.75 12.80 12.85 12.90 12.94 12.99 13.04 13.09 13.14 13.18 13.23 13.28 13.33 13.38 13.43 13.48 

   18   12.62 12.69 12.76 12.82 12.88 12.93 12.99 13.03 13.08 13.13 13.18 13.23 13.27 13.32 13.37 13.42 13.46 13.51 13.56 13.60 

   17   12.73 12.80 12.86 12.93 12.99 13.04 13.10 13.15 13.20 13.25 13.30 13.35 13.40 13.44 13.49 13.54 13.58 13.63 13.67 13.72 

   16   12.83 12.89 12.96 13.02 13.08 13.14 13.20 13.25 13.31 13.36 13.41 13.46 13.50 13.55 13.60 13.64 13.69 13.73 13.77 13.81 

   15   12.94 13.00 13.06 13.12 13.18 13.24 13.29 13.35 13.40 13.45 13.50 13.55 13.60 13.64 13.69 13.73 13.77 13.81 13.85 13.89 

   14   13.05 13.11 13.17 13.22 13.28 13.33 13.38 13.43 13.48 13.53 13.58 13.63 13.67 13.72 13.76 13.80 13.84 13.88 13.92 13.96 

   13   13.14 13.20 13.25 13.31 13.36 13.41 13.46 13.51 13.56 13.60 13.65 13.69 13.74 13.78 13.82 13.86 13.90 13.94 13.97 14.01 

   12   13.22 13.27 13.33 13.38 13.43 13.48 13.53 13.57 13.62 13.66 13.70 13.75 13.79 13.83 13.86 13.90 13.94 13.97 14.01 14.05 

   11   13.29 13.34 13.39 13.44 13.49 13.53 13.58 13.62 13.67 13.71 13.75 13.79 13.82 13.86 13.90 13.93 13.97 14.00 14.03 14.07 

   10   13.35 13.40 13.44 13.49 13.53 13.58 13.62 13.66 13.70 13.74 13.78 13.82 13.85 13.89 13.92 13.95 13.99 14.02 14.05 14.08 

  

    9   13.40 13.44 13.49 13.53 13.57 13.61 13.65 13.69 13.73 13.76 13.80 13.83 13.87 13.90 13.93 13.96 13.99 14.02 14.05 14.07 

    8   13.44 13.48 13.52 13.56 13.60 13.63 13.67 13.71 13.74 13.77 13.81 13.84 13.87 13.90 13.92 13.95 13.98 14.00 14.03 14.05 

    7   13.47 13.51 13.54 13.58 13.62 13.65 13.68 13.71 13.74 13.77 13.80 13.83 13.86 13.88 13.91 13.93 13.95 13.98 14.00 14.02 

    6   13.49 13.52 13.56 13.59 13.62 13.65 13.68 13.71 13.74 13.76 13.79 13.81 13.83 13.85 13.88 13.90 13.92 13.94 13.96 13.98 

    5   13.50 13.53 13.56 13.59 13.61 13.64 13.67 13.69 13.72 13.74 13.76 13.78 13.80 13.82 13.84 13.86 13.88 13.89 13.91 13.93 

    4   13.46 13.48 13.50 13.52 13.54 13.56 13.59 13.62 13.65 13.68 13.72 13.77 13.81 13.86 13.91 13.95 13.99 14.03 14.05 14.08 

    3   13.36 13.36 13.36 13.37 13.38 13.40 13.43 13.47 13.53 13.59 13.68 13.77 13.88 14.00 14.11 14.22 14.32 14.41 14.47 14.51 

    2   13.23 13.20 13.19 13.18 13.19 13.21 13.24 13.30 13.38 13.49 13.62 13.78 13.97 14.16 14.36 14.55 14.72 14.86 14.97 15.02 

    1   13.11 13.06 13.03 13.01 13.01 13.03 13.07 13.14 13.24 13.38 13.55 13.77 14.02 14.28 14.55 14.80 15.03 15.22 15.36 15.43 

    0   13.03 12.98 12.94 12.91 12.90 12.91 12.95 13.03 13.14 13.29 13.48 13.72 13.99 14.28 14.58 14.86 15.11 15.32 15.47 15.54 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   -1   13.03 12.97 12.93 12.90 12.89 12.90 12.93 13.00 13.09 13.23 13.40 13.61 13.85 14.11 14.37 14.62 14.84 15.03 15.16 15.22 

   -2   13.06 13.02 12.99 12.97 12.96 12.96 12.98 13.03 13.09 13.19 13.31 13.46 13.63 13.82 14.00 14.18 14.34 14.47 14.56 14.60 

   -3   13.10 13.08 13.06 13.05 13.04 13.04 13.05 13.07 13.11 13.15 13.21 13.29 13.38 13.47 13.57 13.66 13.75 13.81 13.86 13.88 

   -4   13.12 13.11 13.11 13.10 13.09 13.09 13.09 13.09 13.09 13.10 13.11 13.12 13.14 13.16 13.18 13.21 13.22 13.24 13.24 13.25 

   -5   13.08 13.08 13.07 13.07 13.06 13.05 13.04 13.03 13.02 13.01 13.00 12.99 12.98 12.96 12.95 12.94 12.93 12.92 12.91 12.89 

   -6   13.00 12.99 12.98 12.97 12.96 12.95 12.94 12.93 12.91 12.90 12.88 12.87 12.86 12.84 12.82 12.81 12.79 12.78 12.76 12.75 

   -7   12.91 12.90 12.89 12.88 12.86 12.85 12.83 12.82 12.80 12.78 12.76 12.75 12.73 12.71 12.69 12.67 12.65 12.63 12.61 12.59 

   -8   12.82 12.80 12.79 12.77 12.76 12.74 12.72 12.70 12.68 12.66 12.64 12.61 12.59 12.56 12.54 12.52 12.49 12.47 12.45 12.43 

   -9   12.71 12.70 12.68 12.66 12.64 12.62 12.60 12.58 12.56 12.53 12.50 12.47 12.44 12.42 12.39 12.36 12.33 12.31 12.28 12.25 

  

  -10   12.61 12.59 12.57 12.55 12.52 12.50 12.47 12.45 12.42 12.39 12.36 12.33 12.30 12.27 12.23 12.20 12.17 12.14 12.10 12.07 

  -11   12.50 12.47 12.45 12.42 12.39 12.36 12.34 12.31 12.27 12.24 12.21 12.18 12.14 12.11 12.07 12.03 12.00 11.96 11.92 11.89 

  -12   12.37 12.35 12.32 12.29 12.26 12.23 12.19 12.16 12.13 12.09 12.05 12.02 11.98 11.94 11.90 11.85 11.81 11.77 11.73 11.69 

  -13   12.25 12.22 12.19 12.15 12.12 12.08 12.05 12.01 11.97 11.93 11.89 11.84 11.80 11.76 11.71 11.67 11.62 11.58 11.54 11.49 

  -14   12.11 12.08 12.05 12.01 11.97 11.93 11.89 11.85 11.81 11.76 11.71 11.67 11.62 11.57 11.52 11.47 11.42 11.38 11.33 11.28 

  -15   11.98 11.94 11.90 11.86 11.81 11.77 11.72 11.68 11.63 11.58 11.53 11.48 11.43 11.38 11.32 11.27 11.22 11.17 11.12 11.07 

  -16   11.84 11.79 11.75 11.70 11.65 11.60 11.55 11.49 11.44 11.39 11.34 11.28 11.23 11.17 11.12 11.06 11.00 10.95 10.89 10.84 

  -17   11.69 11.64 11.59 11.53 11.48 11.42 11.37 11.31 11.25 11.19 11.13 11.08 11.02 10.96 10.90 10.84 10.78 10.72 10.66 10.60 

  -18   11.53 11.48 11.42 11.36 11.30 11.24 11.18 11.12 11.05 10.99 10.93 10.86 10.80 10.73 10.67 10.60 10.54 10.48 10.42 10.36 

  -19   11.36 11.30 11.24 11.18 11.12 11.05 10.99 10.92 10.85 10.78 10.71 10.64 10.57 10.50 10.43 10.37 10.30 10.24 10.17 10.11 

  

  -20   11.19 11.12 11.06 10.99 10.92 10.85 10.78 10.71 10.64 10.56 10.49 10.42 10.34 10.27 10.20 10.13 10.06  9.99  9.92  9.85 

  -21   11.00 10.93 10.86 10.79 10.71 10.64 10.57 10.49 10.42 10.34 10.27 10.19 10.11 10.04  9.96  9.89  9.81  9.73  9.66  9.59 

  -22   10.79 10.72 10.65 10.58 10.50 10.43 10.35 10.27 10.20 10.12 10.04  9.96  9.88  9.80  9.72  9.64  9.56  9.48  9.40  9.32 

  -23   10.58 10.51 10.44 10.36 10.29 10.21 10.13 10.05  9.97  9.89  9.81  9.73  9.64  9.56  9.47  9.39  9.31  9.22  9.14  9.06 

  -24   10.37 10.30 10.22 10.15 10.07  9.99  9.91  9.83  9.75  9.67  9.58  9.49  9.41  9.32  9.23  9.14  9.05  8.97  8.88  8.80 

  -25   10.16 10.09 10.01  9.93  9.85  9.77  9.69  9.61  9.52  9.44  9.35  9.26  9.17  9.08  8.99  8.90  8.81  8.72  8.63  8.54 

  -26    9.96  9.88  9.80  9.72  9.64  9.55  9.47  9.38  9.30  9.21  9.12  9.03  8.94  8.85  8.75  8.66  8.57  8.47  8.38  8.29 

  -27    9.75  9.67  9.59  9.50  9.42  9.33  9.25  9.16  9.07  8.98  8.89  8.80  8.70  8.61  8.51  8.42  8.32  8.23  8.13  8.04 

  -28    9.54  9.46  9.37  9.29  9.20  9.11  9.02  8.93  8.84  8.75  8.65  8.56  8.46  8.37  8.27  8.17  8.08  7.98  7.89  7.80 

  -29    9.34  9.25  9.16  9.07  8.97  8.88  8.79  8.69  8.60  8.50  8.41  8.31  8.22  8.12  8.02  7.93  7.84  7.74  7.65  7.56 

  

  -30    9.13  9.03  8.94  8.84  8.74  8.64  8.54  8.44  8.35  8.25  8.15  8.05  7.96  7.87  7.77  7.68  7.59  7.51  7.42  7.34 

  -31    8.91  8.80  8.70  8.60  8.49  8.39  8.28  8.18  8.08  7.98  7.88  7.79  7.69  7.61  7.52  7.43  7.35  7.27  7.19  7.12 

  -32    8.67  8.56  8.45  8.34  8.23  8.12  8.01  7.91  7.80  7.70  7.61  7.52  7.43  7.34  7.26  7.18  7.11  7.04  6.96  6.89 

  -33    8.43  8.31  8.20  8.08  7.97  7.86  7.75  7.64  7.53  7.44  7.34  7.25  7.17  7.09  7.01  6.94  6.87  6.81  6.74  6.68 

  -34    8.18  8.07  7.95  7.83  7.72  7.60  7.49  7.39  7.28  7.19  7.10  7.01  6.93  6.85  6.78  6.71  6.65  6.59  6.53  6.47 

  -35    7.95  7.83  7.72  7.60  7.49  7.38  7.27  7.17  7.07  6.97  6.88  6.80  6.72  6.64  6.57  6.51  6.44  6.39  6.33  6.27 

  -36    7.71  7.60  7.50  7.39  7.28  7.18  7.08  6.98  6.88  6.79  6.70  6.62  6.54  6.47  6.40  6.33  6.27  6.21  6.15  6.09 

  -37    7.49  7.39  7.29  7.19  7.09  7.00  6.91  6.81  6.73  6.64  6.55  6.47  6.40  6.32  6.25  6.19  6.12  6.06  6.00  5.93 

  -38    7.28  7.19  7.10  7.01  6.92  6.84  6.75  6.67  6.59  6.51  6.43  6.35  6.27  6.20  6.13  6.06  5.99  5.92  5.85  5.78 

  -39    7.09  7.00  6.92  6.84  6.77  6.69  6.61  6.53  6.46  6.38  6.30  6.23  6.15  6.08  6.00  5.93  5.85  5.78  5.71  5.63 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

  -40    6.93  6.85  6.77  6.70  6.62  6.55  6.47  6.40  6.33  6.25  6.18  6.10  6.03  5.95  5.87  5.79  5.71  5.63  5.55  5.47 

  -41    6.80  6.72  6.65  6.57  6.49  6.42  6.34  6.27  6.19  6.12  6.04  5.96  5.88  5.80  5.72  5.64  5.55  5.47  5.39  5.30 

  -42    6.70  6.62  6.54  6.46  6.38  6.30  6.21  6.13  6.05  5.97  5.89  5.81  5.72  5.64  5.55  5.47  5.38  5.29  5.21  5.12 

  -43    6.61  6.52  6.43  6.34  6.25  6.16  6.08  5.99  5.90  5.81  5.72  5.63  5.55  5.46  5.37  5.28  5.19  5.11  5.02  4.94 

  -44    6.50  6.40  6.31  6.21  6.11  6.02  5.92  5.82  5.73  5.63  5.54  5.45  5.35  5.26  5.18  5.09  5.00  4.92  4.84  4.75 

  -45    6.34  6.24  6.14  6.04  5.94  5.84  5.74  5.63  5.53  5.44  5.34  5.25  5.15  5.07  4.98  4.89  4.81  4.73  4.65  4.58 

  -46    6.13  6.03  5.93  5.83  5.72  5.62  5.52  5.42  5.32  5.22  5.13  5.04  4.95  4.86  4.78  4.70  4.62  4.55  4.47  4.40 

  -47    5.88  5.78  5.68  5.58  5.48  5.37  5.28  5.18  5.08  4.99  4.91  4.82  4.74  4.66  4.58  4.51  4.43  4.36  4.29  4.23 

  -48    5.60  5.50  5.40  5.31  5.21  5.12  5.02  4.93  4.85  4.76  4.68  4.61  4.53  4.46  4.39  4.32  4.25  4.18  4.12  4.05 

  -49    5.31  5.22  5.13  5.04  4.95  4.86  4.78  4.70  4.62  4.54  4.47  4.40  4.33  4.26  4.20  4.13  4.07  4.01  3.95  3.89 

  

  -50    5.03  4.95  4.87  4.79  4.71  4.63  4.56  4.48  4.41  4.34  4.27  4.20  4.14  4.08  4.01  3.95  3.89  3.84  3.78  3.73 

  -51    4.79  4.71  4.64  4.57  4.49  4.43  4.36  4.29  4.22  4.16  4.09  4.03  3.96  3.90  3.84  3.79  3.73  3.68  3.63  3.58 

  -52    4.56  4.50  4.43  4.37  4.30  4.24  4.17  4.11  4.05  3.99  3.93  3.87  3.81  3.75  3.70  3.64  3.59  3.54  3.49  3.44 

  -53    4.36  4.30  4.24  4.18  4.12  4.06  4.00  3.95  3.89  3.83  3.77  3.72  3.66  3.61  3.56  3.50  3.45  3.40  3.36  3.31 

  -54    4.18  4.12  4.07  4.01  3.95  3.90  3.84  3.79  3.73  3.68  3.63  3.57  3.52  3.47  3.42  3.37  3.32  3.27  3.22  3.18 

  -55    4.00  3.94  3.89  3.84  3.79  3.74  3.68  3.63  3.58  3.53  3.48  3.43  3.38  3.33  3.28  3.23  3.18  3.14  3.09  3.04 

  -56    3.82  3.77  3.72  3.68  3.63  3.58  3.53  3.48  3.43  3.38  3.33  3.28  3.23  3.18  3.13  3.09  3.04  2.99  2.95  2.90 

  -57    3.66  3.61  3.56  3.52  3.47  3.42  3.37  3.32  3.27  3.22  3.18  3.13  3.08  3.03  2.99  2.94  2.89  2.85  2.81  2.76 

  -58    3.50  3.46  3.41  3.36  3.31  3.26  3.21  3.16  3.12  3.07  3.02  2.98  2.93  2.88  2.84  2.79  2.75  2.71  2.66  2.62 

  -59    3.35  3.30  3.25  3.20  3.15  3.11  3.06  3.01  2.96  2.91  2.87  2.82  2.78  2.74  2.69  2.65  2.61  2.56  2.52  2.48 

  

  -60    3.18  3.14  3.09  3.04  3.00  2.95  2.90  2.86  2.81  2.76  2.72  2.68  2.63  2.59  2.55  2.51  2.47  2.43  2.39  2.35 

  -61    3.01  2.96  2.92  2.88  2.84  2.79  2.75  2.71  2.66  2.62  2.58  2.53  2.49  2.45  2.41  2.37  2.34  2.30  2.26  2.23 

  -62    2.83  2.79  2.75  2.71  2.67  2.63  2.59  2.55  2.51  2.48  2.44  2.40  2.36  2.32  2.29  2.25  2.21  2.18  2.14  2.11 

  -63    2.65  2.61  2.58  2.54  2.51  2.47  2.44  2.40  2.37  2.33  2.30  2.26  2.23  2.20  2.16  2.13  2.09  2.06  2.03  1.99 

  -64    2.47  2.44  2.41  2.38  2.35  2.32  2.28  2.25  2.22  2.19  2.16  2.13  2.10  2.07  2.04  2.01  1.97  1.94  1.91  1.88 

  -65    2.29  2.26  2.24  2.21  2.19  2.16  2.13  2.10  2.08  2.05  2.02  1.99  1.96  1.93  1.91  1.88  1.85  1.82  1.79  1.77 

  -66    2.11  2.09  2.07  2.05  2.03  2.00  1.98  1.95  1.93  1.90  1.88  1.85  1.82  1.80  1.77  1.75  1.72  1.70  1.67  1.65 

  -67    1.95  1.93  1.91  1.89  1.87  1.84  1.82  1.80  1.78  1.76  1.73  1.71  1.68  1.66  1.64  1.62  1.60  1.57  1.55  1.53 

  -68    1.79  1.77  1.75  1.73  1.71  1.69  1.67  1.65  1.63  1.61  1.59  1.57  1.55  1.53  1.51  1.49  1.47  1.45  1.43  1.42 

  -69    1.64  1.62  1.60  1.58  1.57  1.55  1.53  1.51  1.49  1.47  1.46  1.44  1.42  1.40  1.39  1.37  1.35  1.34  1.32  1.30 

  

  -70    1.50  1.49  1.47  1.45  1.43  1.41  1.40  1.38  1.36  1.35  1.33  1.31  1.30  1.29  1.27  1.26  1.24  1.23  1.22  1.20 

  -71    1.38  1.36  1.34  1.33  1.31  1.30  1.28  1.26  1.25  1.23  1.22  1.20  1.19  1.18  1.16  1.15  1.14  1.13  1.12  1.10 

  -72    1.26  1.24  1.23  1.21  1.20  1.19  1.17  1.16  1.14  1.13  1.12  1.10  1.09  1.08  1.07  1.06  1.05  1.04  1.03  1.02 

  -73    1.15  1.14  1.12  1.11  1.10  1.09  1.07  1.06  1.05  1.04  1.03  1.01  1.00  0.99  0.98  0.97  0.96  0.95  0.94  0.93 

  -74    1.04  1.03  1.02  1.01  1.00  0.99  0.98  0.97  0.96  0.95  0.94  0.93  0.92  0.91  0.90  0.89  0.88  0.87  0.86  0.85 

  -75    0.95  0.94  0.93  0.92  0.91  0.90  0.90  0.89  0.88  0.87  0.86  0.85  0.84  0.83  0.82  0.81  0.80  0.79  0.78  0.77 

  -76    0.85  0.84  0.84  0.83  0.83  0.82  0.81  0.81  0.80  0.79  0.78  0.77  0.76  0.76  0.75  0.74  0.73  0.72  0.71  0.70 

  -77    0.76  0.76  0.75  0.75  0.74  0.74  0.73  0.73  0.72  0.72  0.71  0.70  0.69  0.68  0.67  0.66  0.66  0.65  0.64  0.63 

  -78    0.68  0.68  0.67  0.67  0.67  0.66  0.66  0.65  0.65  0.64  0.64  0.63  0.62  0.61  0.60  0.59  0.59  0.58  0.57  0.56 

  -79    0.60  0.60  0.60  0.59  0.59  0.59  0.59  0.58  0.58  0.57  0.57  0.56  0.55  0.55  0.54  0.53  0.52  0.51  0.50  0.49 

  

  -80    0.53  0.53  0.52  0.52  0.52  0.52  0.52  0.51  0.51  0.51  0.50  0.49  0.49  0.48  0.47  0.47  0.46  0.45  0.44  0.43 

  -81    0.46  0.46  0.46  0.46  0.45  0.45  0.45  0.45  0.45  0.44  0.44  0.43  0.43  0.42  0.41  0.41  0.40  0.39  0.39  0.38 

  -82    0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.38  0.38  0.38  0.37  0.37  0.37  0.36  0.36  0.35  0.34  0.34  0.33 

  -83    0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.32  0.32  0.32  0.32  0.31  0.31  0.30  0.30  0.30  0.29 

  -84    0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.27  0.27  0.27  0.27  0.27  0.27  0.26  0.26  0.26  0.25 

  -85    0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.22  0.22  0.22  0.22 

  -86    0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19 

  -87    0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16 

  -88    0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13 

  -89    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02 

  

   79    0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

   78    0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04 

   77    0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06 

   76    0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.08 

   75    0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10 

   74    0.07  0.07  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12 

   73    0.09  0.09  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.15 

   72    0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.15  0.16  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.18 

   71    0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.19  0.20  0.20  0.20  0.21  0.21  0.22  0.22 

   70    0.16  0.17  0.17  0.18  0.18  0.19  0.20  0.20  0.21  0.21  0.22  0.22  0.23  0.23  0.24  0.24  0.25  0.25  0.26  0.26 

  

   69    0.19  0.20  0.21  0.21  0.22  0.23  0.23  0.24  0.24  0.25  0.26  0.26  0.27  0.28  0.28  0.29  0.30  0.30  0.31  0.31 

   68    0.23  0.24  0.24  0.25  0.26  0.27  0.27  0.28  0.29  0.30  0.30  0.31  0.32  0.33  0.34  0.34  0.35  0.36  0.36  0.37 

   67    0.27  0.28  0.29  0.30  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.39  0.40  0.41  0.42  0.43  0.44 

   66    0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.43  0.44  0.45  0.46  0.47  0.48  0.49  0.50  0.51 

   65    0.38  0.39  0.40  0.41  0.42  0.43  0.44  0.45  0.46  0.48  0.49  0.50  0.51  0.52  0.54  0.55  0.56  0.57  0.58  0.59 

   64    0.45  0.46  0.47  0.48  0.49  0.50  0.51  0.53  0.54  0.55  0.57  0.58  0.59  0.61  0.62  0.63  0.65  0.66  0.67  0.68 

   63    0.52  0.53  0.55  0.56  0.57  0.58  0.60  0.61  0.62  0.64  0.65  0.67  0.68  0.70  0.71  0.73  0.74  0.76  0.77  0.78 

   62    0.61  0.62  0.63  0.65  0.66  0.68  0.69  0.71  0.72  0.74  0.75  0.77  0.79  0.80  0.82  0.83  0.85  0.86  0.88  0.89 

   61    0.70  0.72  0.73  0.75  0.77  0.78  0.80  0.81  0.83  0.85  0.87  0.88  0.90  0.92  0.93  0.95  0.96  0.98  1.00  1.01 

   60    0.81  0.83  0.85  0.87  0.88  0.90  0.92  0.93  0.95  0.97  0.99  1.00  1.02  1.04  1.06  1.07  1.09  1.11  1.13  1.14 

  

   59    0.93  0.96  0.98  1.00  1.01  1.03  1.05  1.07  1.09  1.11  1.12  1.14  1.16  1.18  1.20  1.21  1.23  1.25  1.27  1.28 

   58    1.07  1.09  1.11  1.14  1.16  1.18  1.20  1.22  1.24  1.26  1.28  1.29  1.31  1.33  1.35  1.36  1.38  1.40  1.42  1.43 

   57    1.22  1.24  1.27  1.29  1.32  1.34  1.36  1.38  1.41  1.42  1.44  1.46  1.48  1.50  1.51  1.53  1.55  1.56  1.58  1.60 

   56    1.38  1.40  1.43  1.46  1.49  1.51  1.54  1.56  1.58  1.60  1.62  1.64  1.66  1.68  1.70  1.71  1.73  1.75  1.76  1.78 

   55    1.55  1.58  1.61  1.64  1.67  1.70  1.73  1.75  1.77  1.80  1.82  1.84  1.86  1.87  1.89  1.91  1.93  1.95  1.96  1.98 

   54    1.74  1.77  1.81  1.84  1.87  1.90  1.93  1.95  1.98  2.00  2.02  2.05  2.07  2.09  2.11  2.13  2.15  2.17  2.19  2.20 

   53    1.94  1.97  2.01  2.04  2.08  2.11  2.14  2.17  2.20  2.23  2.25  2.28  2.30  2.32  2.35  2.37  2.39  2.41  2.43  2.45 

   52    2.15  2.19  2.23  2.27  2.30  2.34  2.37  2.41  2.44  2.47  2.50  2.53  2.55  2.58  2.60  2.62  2.65  2.67  2.69  2.71 

   51    2.38  2.42  2.46  2.50  2.55  2.59  2.62  2.66  2.70  2.73  2.76  2.79  2.82  2.85  2.88  2.90  2.93  2.95  2.97  3.00 

   50    2.63  2.67  2.72  2.76  2.81  2.85  2.89  2.93  2.97  3.00  3.04  3.07  3.10  3.14  3.17  3.19  3.22  3.25  3.27  3.30 

  

   49    2.89  2.94  2.99  3.04  3.09  3.13  3.18  3.22  3.26  3.30  3.34  3.37  3.41  3.44  3.47  3.51  3.54  3.56  3.59  3.62 

   48    3.17  3.22  3.28  3.33  3.38  3.43  3.48  3.53  3.57  3.61  3.65  3.69  3.73  3.76  3.80  3.83  3.86  3.89  3.92  3.95 

   47    3.45  3.51  3.57  3.63  3.68  3.74  3.79  3.84  3.89  3.93  3.98  4.02  4.06  4.10  4.13  4.17  4.20  4.23  4.26  4.28 

   46    3.74  3.80  3.86  3.93  3.99  4.05  4.10  4.16  4.21  4.26  4.30  4.35  4.39  4.43  4.47  4.50  4.54  4.57  4.60  4.62 

   45    4.03  4.10  4.16  4.23  4.29  4.35  4.41  4.46  4.52  4.57  4.62  4.67  4.71  4.76  4.80  4.83  4.87  4.90  4.94  4.96 

   44    4.33  4.39  4.46  4.52  4.59  4.65  4.71  4.76  4.82  4.87  4.93  4.98  5.03  5.07  5.12  5.16  5.20  5.23  5.27  5.30 

   43    4.64  4.70  4.77  4.83  4.89  4.95  5.01  5.07  5.13  5.18  5.24  5.29  5.34  5.39  5.44  5.49  5.53  5.57  5.61  5.64 

   42    4.99  5.05  5.11  5.17  5.23  5.29  5.35  5.41  5.47  5.53  5.58  5.64  5.69  5.74  5.79  5.84  5.89  5.93  5.97  6.01 

   41    5.37  5.44  5.50  5.56  5.62  5.68  5.74  5.80  5.86  5.92  5.98  6.03  6.09  6.14  6.19  6.24  6.29  6.34  6.38  6.43 

   40    5.82  5.89  5.96  6.02  6.09  6.15  6.21  6.27  6.33  6.39  6.45  6.50  6.56  6.61  6.66  6.71  6.76  6.81  6.86  6.91 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   39    6.34  6.42  6.50  6.57  6.64  6.71  6.77  6.83  6.89  6.95  7.01  7.07  7.12  7.17  7.22  7.27  7.32  7.37  7.41  7.46 

   38    6.91  7.00  7.09  7.17  7.25  7.32  7.39  7.45  7.52  7.58  7.64  7.69  7.75  7.80  7.85  7.90  7.94  7.98  8.02  8.06 

   37    7.51  7.60  7.70  7.79  7.87  7.95  8.02  8.09  8.16  8.22  8.28  8.34  8.39  8.44  8.49  8.53  8.57  8.60  8.64  8.66 

   36    8.09  8.19  8.29  8.39  8.48  8.56  8.64  8.71  8.78  8.85  8.91  8.96  9.01  9.06  9.10  9.14  9.17  9.20  9.22  9.24 

   35    8.63  8.74  8.84  8.93  9.02  9.11  9.19  9.26  9.33  9.40  9.45  9.51  9.55  9.60  9.63  9.67  9.70  9.72  9.74  9.76 

   34    9.12  9.22  9.31  9.40  9.49  9.57  9.65  9.71  9.78  9.84  9.89  9.94  9.99 10.02 10.06 10.09 10.12 10.14 10.16 10.18 

   33    9.57  9.65  9.74  9.81  9.89  9.96 10.02 10.08 10.14 10.19 10.24 10.28 10.33 10.37 10.40 10.43 10.46 10.49 10.51 10.53 

   32    9.98 10.05 10.12 10.18 10.24 10.30 10.35 10.40 10.45 10.49 10.54 10.58 10.62 10.66 10.69 10.73 10.76 10.79 10.82 10.84 

   31   10.37 10.43 10.48 10.53 10.57 10.61 10.66 10.70 10.74 10.78 10.82 10.86 10.90 10.94 10.97 11.01 11.04 11.08 11.11 11.14 

   30   10.75 10.79 10.83 10.87 10.90 10.94 10.98 11.02 11.05 11.09 11.13 11.17 11.21 11.25 11.28 11.32 11.36 11.39 11.43 11.46 

  

   29   11.11 11.15 11.18 11.22 11.25 11.29 11.33 11.37 11.41 11.45 11.48 11.52 11.56 11.60 11.64 11.67 11.71 11.74 11.78 11.81 

   28   11.47 11.51 11.55 11.58 11.62 11.66 11.70 11.74 11.78 11.82 11.86 11.90 11.93 11.97 12.01 12.05 12.08 12.12 12.15 12.19 

   27   11.81 11.86 11.90 11.94 11.98 12.02 12.07 12.11 12.15 12.19 12.23 12.27 12.31 12.35 12.38 12.42 12.46 12.49 12.53 12.56 

   26   12.14 12.19 12.23 12.28 12.32 12.37 12.41 12.46 12.50 12.54 12.58 12.62 12.66 12.70 12.74 12.77 12.81 12.84 12.88 12.91 

   25   12.43 12.49 12.54 12.59 12.63 12.68 12.72 12.77 12.81 12.85 12.89 12.93 12.97 13.01 13.05 13.08 13.12 13.15 13.18 13.22 

   24   12.69 12.75 12.80 12.85 12.90 12.94 12.99 13.03 13.07 13.11 13.15 13.19 13.23 13.26 13.30 13.33 13.37 13.40 13.43 13.46 

   23   12.91 12.96 13.01 13.06 13.11 13.16 13.20 13.25 13.29 13.33 13.36 13.40 13.43 13.47 13.50 13.54 13.57 13.60 13.63 13.66 

   22   13.09 13.14 13.20 13.25 13.29 13.34 13.38 13.43 13.47 13.50 13.54 13.58 13.61 13.64 13.67 13.71 13.74 13.77 13.80 13.83 

   21   13.25 13.30 13.35 13.40 13.45 13.49 13.54 13.58 13.62 13.66 13.69 13.73 13.76 13.80 13.83 13.86 13.89 13.92 13.95 13.98 

   20   13.39 13.44 13.49 13.54 13.58 13.63 13.67 13.72 13.76 13.80 13.83 13.87 13.91 13.94 13.98 14.01 14.04 14.08 14.11 14.14 

  

   19   13.52 13.57 13.62 13.66 13.71 13.75 13.80 13.84 13.88 13.93 13.97 14.01 14.05 14.09 14.13 14.17 14.20 14.24 14.27 14.31 

   18   13.65 13.69 13.74 13.78 13.82 13.86 13.91 13.95 14.00 14.04 14.09 14.13 14.18 14.22 14.27 14.31 14.35 14.39 14.43 14.47 

   17   13.76 13.80 13.84 13.88 13.92 13.96 14.00 14.05 14.09 14.14 14.19 14.23 14.28 14.33 14.38 14.42 14.47 14.51 14.55 14.59 

   16   13.85 13.90 13.93 13.97 14.01 14.05 14.09 14.13 14.17 14.21 14.26 14.30 14.35 14.39 14.44 14.48 14.52 14.57 14.60 14.64 

   15   13.93 13.97 14.01 14.05 14.08 14.12 14.16 14.19 14.23 14.26 14.30 14.33 14.37 14.40 14.43 14.47 14.50 14.53 14.56 14.60 

   14   14.00 14.03 14.07 14.10 14.14 14.18 14.21 14.24 14.26 14.28 14.30 14.31 14.33 14.34 14.35 14.37 14.38 14.40 14.42 14.45 

   13   14.04 14.08 14.11 14.15 14.18 14.22 14.24 14.26 14.27 14.28 14.28 14.27 14.27 14.26 14.25 14.25 14.25 14.25 14.26 14.28 

   12   14.08 14.11 14.15 14.18 14.21 14.24 14.27 14.28 14.28 14.28 14.27 14.25 14.24 14.22 14.20 14.19 14.18 14.17 14.18 14.19 

   11   14.10 14.13 14.16 14.19 14.22 14.25 14.28 14.29 14.30 14.30 14.30 14.29 14.28 14.27 14.26 14.26 14.26 14.26 14.27 14.28 

   10   14.11 14.14 14.16 14.19 14.22 14.25 14.28 14.31 14.34 14.37 14.40 14.42 14.45 14.48 14.51 14.54 14.58 14.61 14.64 14.67 

  

    9   14.10 14.13 14.15 14.18 14.21 14.23 14.27 14.32 14.39 14.47 14.56 14.66 14.76 14.86 14.96 15.06 15.15 15.24 15.31 15.36 

    8   14.08 14.10 14.13 14.15 14.18 14.20 14.25 14.33 14.44 14.57 14.72 14.89 15.06 15.24 15.41 15.58 15.74 15.87 15.98 16.07 

    7   14.05 14.07 14.09 14.12 14.14 14.16 14.21 14.30 14.43 14.59 14.77 14.97 15.18 15.40 15.61 15.82 16.00 16.17 16.30 16.40 

    6   14.00 14.02 14.04 14.07 14.09 14.11 14.15 14.22 14.33 14.46 14.61 14.78 14.95 15.13 15.31 15.47 15.63 15.77 15.88 15.96 

    5   13.95 13.96 13.98 14.00 14.02 14.04 14.06 14.08 14.10 14.13 14.15 14.17 14.20 14.22 14.25 14.27 14.30 14.33 14.35 14.38 

    4   14.09 14.09 14.08 14.06 14.02 13.96 13.89 13.80 13.70 13.60 13.49 13.37 13.26 13.16 13.07 12.99 12.92 12.88 12.85 12.86 

    3   14.51 14.48 14.40 14.28 14.11 13.87 13.62 13.39 13.18 13.00 12.84 12.71 12.60 12.51 12.45 12.41 12.40 12.41 12.45 12.51 

    2   15.02 14.95 14.80 14.56 14.22 13.77 13.32 12.94 12.65 12.43 12.28 12.18 12.14 12.15 12.20 12.29 12.40 12.54 12.69 12.85 

    1   15.42 15.31 15.10 14.76 14.29 13.67 13.04 12.56 12.20 11.97 11.84 11.81 11.86 11.97 12.14 12.35 12.59 12.85 13.11 13.36 

    0   15.52 15.40 15.16 14.78 14.25 13.55 12.85 12.32 11.95 11.71 11.60 11.60 11.68 11.84 12.07 12.33 12.63 12.94 13.25 13.54 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   -1   15.20 15.09 14.87 14.53 14.05 13.43 12.80 12.31 11.95 11.72 11.58 11.55 11.59 11.70 11.86 12.07 12.30 12.55 12.81 13.06 

   -2   14.59 14.51 14.35 14.10 13.75 13.30 12.83 12.45 12.15 11.92 11.75 11.65 11.60 11.60 11.65 11.72 11.83 11.96 12.10 12.26 

   -3   13.87 13.82 13.73 13.60 13.40 13.16 12.89 12.64 12.42 12.23 12.06 11.91 11.79 11.69 11.62 11.57 11.55 11.55 11.58 11.63 

   -4   13.24 13.22 13.19 13.14 13.08 13.01 12.91 12.81 12.69 12.57 12.44 12.31 12.19 12.07 11.96 11.87 11.79 11.73 11.69 11.69 

   -5   12.88 12.88 12.87 12.86 12.85 12.85 12.85 12.85 12.84 12.85 12.85 12.85 12.86 12.86 12.87 12.88 12.89 12.90 12.91 12.93 

   -6   12.73 12.72 12.71 12.70 12.69 12.68 12.70 12.75 12.83 12.94 13.06 13.21 13.36 13.51 13.67 13.81 13.95 14.07 14.16 14.23 

   -7   12.57 12.56 12.54 12.53 12.52 12.50 12.52 12.58 12.68 12.81 12.97 13.14 13.33 13.52 13.71 13.89 14.05 14.20 14.31 14.39 

   -8   12.41 12.39 12.37 12.35 12.33 12.32 12.32 12.37 12.44 12.54 12.66 12.80 12.95 13.10 13.25 13.39 13.52 13.64 13.73 13.79 

   -9   12.23 12.21 12.18 12.16 12.14 12.12 12.12 12.13 12.16 12.20 12.26 12.32 12.39 12.47 12.54 12.61 12.68 12.74 12.78 12.82 

  

  -10   12.04 12.02 11.99 11.96 11.94 11.92 11.90 11.89 11.87 11.86 11.85 11.84 11.84 11.84 11.83 11.84 11.84 11.84 11.85 11.85 

  -11   11.85 11.82 11.79 11.76 11.73 11.71 11.68 11.65 11.61 11.57 11.52 11.47 11.42 11.37 11.33 11.29 11.25 11.23 11.21 11.19 

  -12   11.65 11.62 11.58 11.55 11.52 11.49 11.46 11.42 11.37 11.31 11.25 11.19 11.13 11.07 11.01 10.96 10.91 10.87 10.84 10.83 

  -13   11.45 11.41 11.37 11.33 11.30 11.26 11.23 11.18 11.14 11.08 11.03 10.97 10.92 10.86 10.81 10.77 10.73 10.69 10.67 10.65 

  -14   11.24 11.20 11.15 11.11 11.07 11.03 10.99 10.95 10.91 10.87 10.82 10.78 10.74 10.71 10.67 10.64 10.61 10.59 10.57 10.56 

  -15   11.02 10.97 10.92 10.88 10.83 10.79 10.75 10.71 10.68 10.65 10.62 10.59 10.56 10.54 10.52 10.50 10.49 10.47 10.46 10.45 

  -16   10.78 10.73 10.68 10.63 10.59 10.54 10.50 10.47 10.43 10.40 10.38 10.36 10.34 10.32 10.30 10.29 10.28 10.27 10.26 10.26 

  -17   10.54 10.49 10.44 10.38 10.33 10.29 10.24 10.20 10.17 10.14 10.11 10.09 10.07 10.05 10.03 10.02 10.01 10.00  9.99  9.98 

  -18   10.30 10.24 10.18 10.13 10.07 10.02  9.97  9.93  9.89  9.85  9.82  9.79  9.76  9.74  9.72  9.70  9.68  9.67  9.65  9.64 

  -19   10.05  9.98  9.92  9.87  9.81  9.75  9.70  9.65  9.60  9.55  9.51  9.48  9.44  9.41  9.38  9.35  9.33  9.31  9.29  9.27 

  

  -20    9.78  9.72  9.65  9.59  9.53  9.47  9.41  9.36  9.31  9.25  9.21  9.16  9.12  9.08  9.04  9.00  8.97  8.94  8.91  8.89 

  -21    9.51  9.44  9.37  9.31  9.24  9.18  9.12  9.06  9.01  8.95  8.90  8.84  8.79  8.75  8.70  8.66  8.62  8.59  8.56  8.53 

  -22    9.24  9.17  9.10  9.02  8.96  8.89  8.83  8.76  8.70  8.64  8.58  8.53  8.47  8.42  8.37  8.33  8.29  8.25  8.22  8.19 

  -23    8.98  8.90  8.82  8.74  8.67  8.60  8.53  8.46  8.40  8.34  8.27  8.22  8.16  8.11  8.06  8.02  7.98  7.94  7.91  7.88 

  -24    8.71  8.63  8.55  8.47  8.39  8.31  8.24  8.17  8.10  8.04  7.98  7.92  7.87  7.81  7.77  7.72  7.68  7.64  7.61  7.58 

  -25    8.45  8.36  8.28  8.20  8.12  8.04  7.97  7.89  7.83  7.76  7.70  7.64  7.59  7.54  7.49  7.44  7.40  7.37  7.33  7.30 

  -26    8.20  8.11  8.02  7.94  7.86  7.78  7.71  7.64  7.57  7.50  7.44  7.39  7.33  7.28  7.23  7.19  7.15  7.11  7.08  7.05 

  -27    7.95  7.86  7.77  7.69  7.61  7.54  7.46  7.39  7.33  7.26  7.20  7.15  7.09  7.04  7.00  6.95  6.91  6.87  6.84  6.81 

  -28    7.71  7.62  7.54  7.46  7.38  7.30  7.23  7.17  7.10  7.04  6.98  6.93  6.87  6.82  6.77  6.73  6.69  6.65  6.61  6.58 

  -29    7.48  7.39  7.31  7.23  7.16  7.09  7.02  6.95  6.89  6.83  6.77  6.71  6.66  6.61  6.56  6.52  6.47  6.43  6.39  6.36 

  

  -30    7.26  7.18  7.10  7.02  6.95  6.88  6.81  6.75  6.68  6.62  6.56  6.51  6.45  6.40  6.35  6.31  6.26  6.22  6.18  6.14 

  -31    7.04  6.97  6.89  6.82  6.75  6.68  6.62  6.55  6.49  6.43  6.37  6.31  6.26  6.20  6.15  6.10  6.06  6.01  5.97  5.93 

  -32    6.83  6.76  6.69  6.63  6.56  6.50  6.43  6.37  6.31  6.25  6.19  6.13  6.07  6.02  5.97  5.91  5.86  5.82  5.77  5.73 

  -33    6.62  6.56  6.50  6.44  6.38  6.32  6.25  6.19  6.13  6.07  6.01  5.95  5.90  5.84  5.78  5.73  5.67  5.62  5.57  5.52 

  -34    6.41  6.36  6.30  6.25  6.19  6.13  6.08  6.02  5.96  5.90  5.84  5.78  5.72  5.66  5.60  5.54  5.48  5.43  5.37  5.32 

  -35    6.22  6.17  6.11  6.06  6.01  5.95  5.89  5.83  5.77  5.71  5.65  5.59  5.53  5.46  5.40  5.34  5.28  5.22  5.16  5.10 

  -36    6.04  5.99  5.93  5.88  5.82  5.76  5.70  5.64  5.58  5.51  5.45  5.39  5.32  5.26  5.19  5.13  5.06  5.00  4.95  4.89 

  -37    5.87  5.81  5.76  5.69  5.63  5.57  5.51  5.44  5.37  5.31  5.24  5.17  5.10  5.04  4.97  4.91  4.85  4.79  4.73  4.67 

  -38    5.72  5.65  5.58  5.52  5.45  5.38  5.31  5.24  5.17  5.10  5.03  4.96  4.89  4.82  4.75  4.69  4.63  4.57  4.51  4.46 

  -39    5.56  5.49  5.41  5.34  5.26  5.19  5.11  5.04  4.96  4.89  4.82  4.75  4.68  4.61  4.55  4.48  4.42  4.37  4.31  4.26 
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   1980 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (IGRF80) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

  -40    5.39  5.31  5.24  5.16  5.08  5.00  4.92  4.85  4.77  4.70  4.63  4.56  4.49  4.42  4.36  4.30  4.24  4.18  4.13  4.08 

  -41    5.22  5.14  5.06  4.98  4.90  4.82  4.74  4.67  4.59  4.52  4.45  4.38  4.31  4.25  4.19  4.13  4.07  4.01  3.96  3.91 

  -42    5.04  4.96  4.88  4.80  4.72  4.64  4.57  4.50  4.43  4.36  4.29  4.22  4.15  4.09  4.03  3.97  3.91  3.86  3.81  3.76 

  -43    4.86  4.78  4.70  4.62  4.55  4.47  4.40  4.33  4.27  4.20  4.13  4.07  4.00  3.94  3.88  3.82  3.77  3.72  3.67  3.62 

  -44    4.68  4.60  4.52  4.45  4.38  4.31  4.24  4.18  4.11  4.04  3.98  3.92  3.86  3.80  3.74  3.69  3.64  3.59  3.54  3.49 

  -45    4.50  4.43  4.36  4.29  4.22  4.15  4.08  4.02  3.96  3.89  3.83  3.78  3.72  3.66  3.61  3.56  3.51  3.46  3.41  3.37 

  -46    4.33  4.26  4.19  4.13  4.06  4.00  3.93  3.87  3.81  3.75  3.69  3.64  3.58  3.53  3.48  3.43  3.39  3.34  3.30  3.26 

  -47    4.16  4.09  4.03  3.97  3.91  3.84  3.79  3.73  3.67  3.62  3.56  3.51  3.46  3.41  3.36  3.32  3.27  3.23  3.18  3.14 

  -48    3.99  3.93  3.87  3.81  3.75  3.70  3.64  3.59  3.54  3.49  3.44  3.39  3.34  3.29  3.24  3.20  3.15  3.11  3.07  3.03 

  -49    3.83  3.77  3.72  3.66  3.61  3.56  3.51  3.46  3.41  3.36  3.31  3.26  3.22  3.17  3.13  3.08  3.04  3.00  2.96  2.92 

  

  -50    3.67  3.62  3.57  3.52  3.47  3.42  3.37  3.32  3.28  3.23  3.18  3.14  3.09  3.05  3.01  2.96  2.92  2.88  2.84  2.80 

  -51    3.53  3.48  3.43  3.38  3.33  3.29  3.24  3.19  3.15  3.10  3.05  3.01  2.97  2.92  2.88  2.84  2.80  2.76  2.72  2.68 

  -52    3.39  3.34  3.30  3.25  3.20  3.16  3.11  3.06  3.02  2.97  2.93  2.89  2.84  2.80  2.76  2.72  2.68  2.64  2.60  2.56 

  -53    3.26  3.21  3.16  3.12  3.07  3.03  2.98  2.94  2.89  2.85  2.80  2.76  2.72  2.68  2.64  2.60  2.55  2.52  2.48  2.44 

  -54    3.13  3.08  3.03  2.99  2.94  2.90  2.85  2.81  2.77  2.72  2.68  2.64  2.60  2.56  2.51  2.47  2.43  2.40  2.36  2.32 

  -55    3.00  2.95  2.90  2.86  2.81  2.77  2.73  2.68  2.64  2.60  2.56  2.52  2.48  2.44  2.40  2.36  2.32  2.28  2.24  2.21 

  -56    2.86  2.81  2.77  2.73  2.68  2.64  2.60  2.56  2.52  2.47  2.43  2.40  2.36  2.32  2.28  2.24  2.21  2.17  2.13  2.10 

  -57    2.72  2.68  2.63  2.59  2.55  2.51  2.47  2.43  2.39  2.35  2.32  2.28  2.24  2.20  2.17  2.13  2.10  2.06  2.03  1.99 

  -58    2.58  2.54  2.50  2.46  2.42  2.38  2.35  2.31  2.27  2.24  2.20  2.17  2.13  2.10  2.06  2.03  1.99  1.96  1.93  1.90 

  -59    2.44  2.40  2.37  2.33  2.29  2.26  2.22  2.19  2.16  2.12  2.09  2.06  2.02  1.99  1.96  1.93  1.90  1.87  1.83  1.80 

  

  -60    2.31  2.28  2.24  2.21  2.17  2.14  2.11  2.07  2.04  2.01  1.98  1.95  1.92  1.89  1.86  1.83  1.80  1.78  1.75  1.72 

  -61    2.19  2.16  2.13  2.09  2.06  2.03  2.00  1.97  1.94  1.91  1.88  1.85  1.82  1.80  1.77  1.74  1.72  1.69  1.67  1.64 

  -62    2.08  2.04  2.01  1.98  1.95  1.92  1.89  1.86  1.83  1.81  1.78  1.76  1.73  1.71  1.68  1.66  1.63  1.61  1.58  1.56 

  -63    1.96  1.93  1.90  1.87  1.84  1.82  1.79  1.76  1.74  1.71  1.69  1.66  1.64  1.62  1.60  1.57  1.55  1.53  1.50  1.48 

  -64    1.85  1.82  1.79  1.76  1.74  1.71  1.69  1.66  1.64  1.62  1.59  1.57  1.55  1.53  1.51  1.49  1.46  1.44  1.42  1.40 

  -65    1.74  1.71  1.69  1.66  1.63  1.61  1.59  1.56  1.54  1.52  1.50  1.48  1.46  1.44  1.42  1.39  1.37  1.35  1.33  1.31 

  -66    1.62  1.60  1.58  1.55  1.53  1.51  1.48  1.46  1.44  1.42  1.40  1.38  1.36  1.34  1.32  1.30  1.28  1.26  1.24  1.22 

  -67    1.51  1.49  1.47  1.45  1.42  1.40  1.38  1.36  1.34  1.32  1.30  1.28  1.26  1.24  1.22  1.20  1.18  1.16  1.14  1.12 

  -68    1.40  1.38  1.36  1.34  1.32  1.30  1.28  1.26  1.24  1.22  1.20  1.18  1.16  1.14  1.12  1.10  1.08  1.06  1.04  1.02 

  -69    1.29  1.27  1.25  1.24  1.22  1.20  1.18  1.17  1.15  1.13  1.11  1.09  1.07  1.05  1.03  1.01  0.99  0.97  0.95  0.93 

  

  -70    1.19  1.17  1.16  1.14  1.13  1.11  1.09  1.08  1.06  1.04  1.02  1.00  0.98  0.96  0.94  0.93  0.91  0.89  0.87  0.86 

  -71    1.09  1.08  1.07  1.05  1.04  1.02  1.01  0.99  0.97  0.96  0.94  0.92  0.91  0.89  0.87  0.86  0.84  0.82  0.81  0.79 

  -72    1.00  0.99  0.98  0.97  0.96  0.94  0.93  0.91  0.90  0.89  0.87  0.85  0.84  0.82  0.81  0.79  0.78  0.76  0.75  0.74 

  -73    0.92  0.91  0.90  0.89  0.88  0.87  0.86  0.84  0.83  0.82  0.81  0.79  0.78  0.77  0.75  0.74  0.73  0.71  0.70  0.69 

  -74    0.84  0.83  0.82  0.81  0.80  0.79  0.78  0.77  0.76  0.75  0.74  0.73  0.72  0.71  0.70  0.69  0.68  0.67  0.66  0.64 

  -75    0.77  0.76  0.75  0.74  0.73  0.72  0.71  0.70  0.69  0.69  0.68  0.67  0.66  0.65  0.65  0.64  0.63  0.62  0.61  0.60 

  -76    0.69  0.68  0.67  0.66  0.66  0.65  0.64  0.63  0.62  0.62  0.61  0.61  0.60  0.59  0.59  0.58  0.57  0.57  0.56  0.55 

  -77    0.62  0.61  0.60  0.59  0.58  0.58  0.57  0.56  0.56  0.55  0.55  0.54  0.54  0.53  0.53  0.52  0.52  0.51  0.50  0.50 

  -78    0.55  0.54  0.53  0.52  0.52  0.51  0.50  0.50  0.49  0.49  0.48  0.48  0.47  0.47  0.47  0.46  0.46  0.45  0.45  0.44 

  -79    0.48  0.48  0.47  0.46  0.45  0.45  0.44  0.43  0.43  0.43  0.42  0.42  0.41  0.41  0.41  0.40  0.40  0.40  0.39  0.39 

  

  -80    0.43  0.42  0.41  0.40  0.40  0.39  0.38  0.38  0.38  0.37  0.37  0.37  0.36  0.36  0.36  0.35  0.35  0.35  0.35  0.34 

  -81    0.37  0.37  0.36  0.35  0.35  0.34  0.34  0.33  0.33  0.33  0.32  0.32  0.32  0.32  0.31  0.31  0.31  0.31  0.30  0.30 

  -82    0.33  0.32  0.32  0.31  0.31  0.30  0.30  0.30  0.29  0.29  0.29  0.28  0.28  0.28  0.28  0.28  0.27  0.27  0.27  0.27 

  -83    0.29  0.28  0.28  0.28  0.27  0.27  0.27  0.26  0.26  0.26  0.25  0.25  0.25  0.25  0.25  0.24  0.24  0.24  0.24  0.23 

  -84    0.25  0.25  0.25  0.24  0.24  0.24  0.24  0.23  0.23  0.23  0.23  0.22  0.22  0.22  0.22  0.22  0.21  0.21  0.21  0.21 

  -85    0.22  0.22  0.22  0.21  0.21  0.21  0.21  0.21  0.20  0.20  0.20  0.20  0.20  0.19  0.19  0.19  0.19  0.19  0.18  0.18 

  -86    0.19  0.19  0.19  0.19  0.18  0.18  0.18  0.18  0.18  0.18  0.17  0.17  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.16 

  -87    0.16  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.14 

  -88    0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12 

  -89    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10 
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Appendix D: Table from IGRF 1990 field 

   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   82    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   81    0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   80    0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

  

   79    0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06 

   78    0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07 

   77    0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09 

   76    0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11 

   75    0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.14  0.14 

   74    0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.17  0.17  0.17 

   73    0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.19  0.19  0.19  0.20  0.20  0.20  0.20  0.21  0.21 

   72    0.19  0.19  0.20  0.20  0.21  0.21  0.21  0.22  0.22  0.22  0.22  0.23  0.23  0.23  0.24  0.24  0.24  0.25  0.25  0.25 

   71    0.23  0.23  0.24  0.24  0.25  0.25  0.25  0.26  0.26  0.27  0.27  0.27  0.28  0.28  0.28  0.29  0.29  0.29  0.30  0.30 

   70    0.27  0.28  0.28  0.29  0.29  0.30  0.30  0.30  0.31  0.31  0.32  0.32  0.33  0.33  0.34  0.34  0.34  0.35  0.35  0.36 

  

   69    0.32  0.32  0.33  0.33  0.34  0.34  0.35  0.36  0.36  0.37  0.37  0.38  0.38  0.39  0.39  0.40  0.40  0.41  0.41  0.42 

   68    0.37  0.37  0.38  0.39  0.39  0.40  0.41  0.41  0.42  0.43  0.43  0.44  0.45  0.45  0.46  0.46  0.47  0.47  0.48  0.48 

   67    0.43  0.43  0.44  0.45  0.46  0.46  0.47  0.48  0.49  0.49  0.50  0.51  0.51  0.52  0.53  0.53  0.54  0.55  0.55  0.56 

   66    0.49  0.50  0.51  0.52  0.53  0.54  0.54  0.55  0.56  0.57  0.58  0.59  0.59  0.60  0.61  0.62  0.62  0.63  0.64  0.64 

   65    0.57  0.58  0.59  0.60  0.61  0.62  0.63  0.64  0.65  0.66  0.67  0.68  0.68  0.69  0.70  0.71  0.72  0.73  0.73  0.74 

   64    0.66  0.67  0.68  0.69  0.70  0.71  0.72  0.73  0.75  0.76  0.77  0.78  0.79  0.80  0.81  0.82  0.82  0.83  0.84  0.84 

   63    0.76  0.77  0.78  0.80  0.81  0.82  0.83  0.84  0.86  0.87  0.88  0.89  0.90  0.91  0.92  0.93  0.94  0.95  0.95  0.96 

   62    0.88  0.89  0.90  0.91  0.93  0.94  0.95  0.97  0.98  0.99  1.01  1.02  1.03  1.04  1.05  1.06  1.07  1.07  1.08  1.09 

   61    1.01  1.02  1.03  1.05  1.06  1.07  1.09  1.10  1.12  1.13  1.14  1.15  1.16  1.18  1.19  1.20  1.20  1.21  1.22  1.22 

   60    1.15  1.16  1.18  1.19  1.21  1.22  1.23  1.25  1.26  1.27  1.29  1.30  1.31  1.32  1.33  1.34  1.35  1.36  1.36  1.37 

  

   59    1.31  1.32  1.34  1.35  1.37  1.38  1.39  1.40  1.42  1.43  1.44  1.45  1.46  1.47  1.48  1.49  1.50  1.51  1.52  1.53 

   58    1.48  1.50  1.51  1.52  1.54  1.55  1.56  1.57  1.58  1.60  1.61  1.62  1.63  1.64  1.65  1.66  1.67  1.68  1.68  1.69 

   57    1.67  1.68  1.70  1.71  1.72  1.73  1.74  1.75  1.76  1.77  1.78  1.79  1.80  1.81  1.82  1.83  1.84  1.85  1.86  1.88 

   56    1.87  1.88  1.89  1.91  1.92  1.93  1.94  1.95  1.96  1.97  1.98  1.99  2.00  2.01  2.02  2.03  2.04  2.05  2.06  2.07 

   55    2.07  2.09  2.10  2.11  2.12  2.14  2.15  2.16  2.17  2.18  2.19  2.20  2.21  2.22  2.23  2.24  2.25  2.26  2.28  2.29 

   54    2.28  2.30  2.31  2.33  2.34  2.36  2.37  2.38  2.40  2.41  2.42  2.43  2.44  2.45  2.46  2.48  2.49  2.50  2.51  2.52 

   53    2.51  2.52  2.54  2.56  2.58  2.59  2.61  2.63  2.64  2.66  2.67  2.68  2.70  2.71  2.72  2.73  2.74  2.75  2.76  2.77 

   52    2.74  2.76  2.79  2.81  2.83  2.85  2.87  2.88  2.90  2.92  2.93  2.95  2.96  2.98  2.99  3.00  3.01  3.02  3.03  3.04 

   51    3.00  3.02  3.05  3.07  3.09  3.11  3.13  3.15  3.17  3.19  3.21  3.22  3.24  3.25  3.27  3.28  3.29  3.30  3.30  3.31 

   50    3.27  3.30  3.32  3.35  3.37  3.39  3.41  3.44  3.46  3.47  3.49  3.51  3.52  3.54  3.55  3.56  3.57  3.58  3.59  3.59 

  

   49    3.57  3.59  3.62  3.64  3.66  3.69  3.71  3.73  3.75  3.76  3.78  3.80  3.81  3.82  3.84  3.85  3.86  3.86  3.87  3.87 

   48    3.89  3.91  3.93  3.96  3.98  4.00  4.02  4.03  4.05  4.07  4.08  4.10  4.11  4.12  4.13  4.14  4.15  4.15  4.16  4.16 

   47    4.23  4.25  4.27  4.29  4.31  4.32  4.34  4.36  4.37  4.39  4.40  4.41  4.42  4.43  4.44  4.45  4.45  4.46  4.46  4.47 

   46    4.58  4.60  4.62  4.64  4.65  4.67  4.68  4.70  4.71  4.72  4.73  4.74  4.75  4.76  4.77  4.77  4.78  4.78  4.79  4.79 

   45    4.95  4.97  4.99  5.00  5.02  5.03  5.05  5.06  5.07  5.08  5.09  5.10  5.11  5.12  5.12  5.13  5.13  5.14  5.14  5.14 

   44    5.33  5.35  5.37  5.39  5.41  5.42  5.44  5.45  5.46  5.47  5.48  5.49  5.50  5.51  5.51  5.52  5.52  5.53  5.53  5.53 

   43    5.73  5.76  5.78  5.80  5.82  5.84  5.85  5.86  5.88  5.89  5.90  5.91  5.92  5.92  5.93  5.94  5.94  5.94  5.95  5.95 

   42    6.16  6.19  6.21  6.24  6.26  6.28  6.29  6.31  6.32  6.33  6.34  6.35  6.36  6.37  6.38  6.38  6.39  6.39  6.40  6.40 

   41    6.61  6.64  6.67  6.70  6.72  6.74  6.76  6.78  6.79  6.80  6.82  6.83  6.83  6.84  6.85  6.85  6.86  6.86  6.87  6.87 

   40    7.10  7.13  7.16  7.19  7.21  7.24  7.25  7.27  7.29  7.30  7.31  7.32  7.33  7.34  7.34  7.35  7.36  7.36  7.37  7.37 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   39    7.62  7.66  7.68  7.71  7.73  7.75  7.77  7.79  7.80  7.81  7.83  7.84  7.84  7.85  7.86  7.86  7.87  7.88  7.88  7.89 

   38    8.17  8.20  8.22  8.24  8.26  8.28  8.30  8.31  8.32  8.34  8.35  8.36  8.37  8.37  8.38  8.39  8.39  8.40  8.40  8.41 

   37    8.71  8.73  8.75  8.77  8.79  8.80  8.82  8.83  8.84  8.85  8.86  8.87  8.88  8.89  8.90  8.90  8.91  8.91  8.92  8.92 

   36    9.24  9.25  9.27  9.28  9.30  9.31  9.32  9.33  9.34  9.35  9.36  9.37  9.38  9.38  9.39  9.40  9.40  9.41  9.42  9.42 

   35    9.72  9.73  9.75  9.76  9.77  9.78  9.79  9.80  9.81  9.82  9.83  9.83  9.84  9.85  9.85  9.86  9.87  9.87  9.88  9.89 

   34   10.15 10.16 10.17 10.19 10.20 10.21 10.22 10.23 10.23 10.24 10.25 10.25 10.26 10.27 10.27 10.28 10.29 10.29 10.30 10.31 

   33   10.53 10.54 10.56 10.57 10.58 10.59 10.60 10.61 10.62 10.63 10.63 10.64 10.65 10.65 10.66 10.67 10.68 10.68 10.69 10.70 

   32   10.88 10.90 10.91 10.93 10.94 10.95 10.96 10.97 10.98 10.99 11.00 11.01 11.02 11.02 11.03 11.04 11.05 11.05 11.06 11.07 

   31   11.22 11.24 11.26 11.27 11.29 11.30 11.31 11.33 11.34 11.35 11.36 11.37 11.38 11.39 11.40 11.40 11.41 11.42 11.43 11.44 

   30   11.56 11.58 11.60 11.62 11.64 11.65 11.67 11.68 11.70 11.71 11.73 11.74 11.75 11.76 11.77 11.78 11.79 11.80 11.81 11.82 

  

   29   11.92 11.94 11.96 11.98 12.00 12.02 12.04 12.06 12.07 12.09 12.11 12.12 12.14 12.15 12.16 12.17 12.18 12.20 12.21 12.22 

   28   12.28 12.30 12.33 12.35 12.37 12.39 12.41 12.43 12.45 12.47 12.49 12.51 12.53 12.54 12.56 12.57 12.59 12.60 12.62 12.63 

   27   12.64 12.66 12.69 12.71 12.73 12.76 12.78 12.80 12.82 12.85 12.87 12.89 12.91 12.93 12.95 12.97 12.98 13.00 13.02 13.04 

   26   12.97 13.00 13.02 13.05 13.07 13.10 13.12 13.15 13.17 13.19 13.22 13.24 13.26 13.29 13.31 13.33 13.35 13.37 13.39 13.41 

   25   13.27 13.30 13.32 13.35 13.38 13.40 13.43 13.45 13.48 13.51 13.53 13.55 13.58 13.60 13.63 13.65 13.67 13.70 13.72 13.74 

   24   13.52 13.55 13.58 13.60 13.63 13.66 13.69 13.71 13.74 13.77 13.79 13.82 13.84 13.87 13.89 13.91 13.94 13.96 13.98 14.01 

   23   13.73 13.76 13.79 13.82 13.84 13.87 13.90 13.92 13.95 13.98 14.00 14.03 14.06 14.08 14.10 14.13 14.15 14.17 14.20 14.22 

   22   13.91 13.94 13.97 13.99 14.02 14.05 14.07 14.10 14.13 14.15 14.18 14.20 14.23 14.25 14.28 14.30 14.33 14.35 14.37 14.40 

   21   14.06 14.09 14.12 14.14 14.17 14.20 14.22 14.25 14.27 14.30 14.33 14.35 14.38 14.40 14.43 14.45 14.47 14.50 14.52 14.55 

   20   14.19 14.22 14.24 14.27 14.30 14.33 14.35 14.38 14.40 14.43 14.46 14.48 14.51 14.53 14.56 14.58 14.60 14.63 14.65 14.68 

  

   19   14.30 14.33 14.36 14.39 14.42 14.44 14.47 14.50 14.52 14.55 14.57 14.60 14.63 14.65 14.68 14.70 14.73 14.75 14.77 14.80 

   18   14.41 14.43 14.46 14.49 14.52 14.55 14.57 14.60 14.63 14.66 14.68 14.71 14.74 14.76 14.79 14.81 14.84 14.86 14.89 14.91 

   17   14.49 14.52 14.55 14.58 14.61 14.64 14.67 14.70 14.72 14.75 14.78 14.81 14.83 14.86 14.89 14.91 14.94 14.97 14.99 15.02 

   16   14.56 14.59 14.63 14.66 14.69 14.72 14.74 14.77 14.80 14.83 14.86 14.89 14.92 14.95 14.97 15.00 15.03 15.05 15.08 15.11 

   15   14.62 14.65 14.68 14.71 14.74 14.78 14.81 14.84 14.87 14.90 14.93 14.96 14.98 15.01 15.04 15.07 15.10 15.13 15.15 15.18 

   14   14.66 14.69 14.72 14.75 14.79 14.82 14.85 14.88 14.91 14.94 14.97 15.00 15.03 15.06 15.09 15.12 15.15 15.18 15.20 15.23 

   13   14.68 14.71 14.75 14.78 14.81 14.84 14.87 14.91 14.94 14.97 15.00 15.03 15.06 15.09 15.12 15.15 15.18 15.21 15.24 15.27 

   12   14.69 14.72 14.75 14.79 14.82 14.85 14.88 14.91 14.95 14.98 15.01 15.04 15.07 15.10 15.13 15.16 15.19 15.22 15.25 15.28 

   11   14.68 14.71 14.75 14.78 14.81 14.84 14.87 14.91 14.94 14.97 15.00 15.03 15.07 15.10 15.13 15.16 15.19 15.22 15.25 15.28 

   10   14.66 14.69 14.72 14.76 14.79 14.82 14.85 14.88 14.92 14.95 14.98 15.01 15.04 15.08 15.11 15.14 15.17 15.20 15.23 15.26 

  

    9   14.62 14.65 14.69 14.72 14.75 14.78 14.81 14.85 14.88 14.91 14.94 14.98 15.01 15.04 15.07 15.10 15.14 15.17 15.20 15.23 

    8   14.57 14.60 14.63 14.66 14.70 14.73 14.76 14.79 14.82 14.86 14.89 14.92 14.96 14.99 15.02 15.05 15.08 15.12 15.15 15.18 

    7   14.50 14.53 14.56 14.60 14.63 14.66 14.69 14.72 14.76 14.79 14.82 14.85 14.89 14.92 14.95 14.99 15.02 15.05 15.08 15.12 

    6   14.42 14.45 14.48 14.51 14.55 14.58 14.61 14.64 14.67 14.71 14.74 14.77 14.81 14.84 14.87 14.91 14.94 14.97 15.00 15.04 

    5   14.33 14.36 14.39 14.42 14.45 14.48 14.51 14.55 14.58 14.61 14.64 14.68 14.71 14.74 14.78 14.81 14.84 14.88 14.91 14.94 

    4   14.22 14.25 14.28 14.31 14.34 14.38 14.41 14.44 14.47 14.50 14.54 14.57 14.60 14.63 14.67 14.70 14.73 14.77 14.80 14.84 

    3   14.11 14.13 14.16 14.19 14.22 14.25 14.29 14.32 14.35 14.38 14.41 14.45 14.48 14.51 14.55 14.58 14.61 14.64 14.68 14.71 

    2   13.98 14.00 14.03 14.06 14.09 14.12 14.15 14.18 14.21 14.25 14.28 14.31 14.34 14.38 14.41 14.44 14.48 14.51 14.54 14.58 

    1   13.83 13.86 13.89 13.92 13.94 13.97 14.00 14.04 14.07 14.10 14.13 14.16 14.19 14.23 14.26 14.29 14.33 14.36 14.39 14.43 

    0   13.68 13.71 13.73 13.76 13.79 13.82 13.85 13.88 13.91 13.94 13.97 14.00 14.03 14.06 14.10 14.13 14.16 14.20 14.23 14.26 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   -1   13.51 13.54 13.57 13.59 13.62 13.65 13.68 13.71 13.74 13.77 13.80 13.83 13.86 13.89 13.92 13.95 13.99 14.02 14.05 14.09 

   -2   13.34 13.36 13.39 13.41 13.44 13.47 13.49 13.52 13.55 13.58 13.61 13.64 13.67 13.70 13.74 13.77 13.80 13.83 13.87 13.90 

   -3   13.16 13.18 13.20 13.22 13.25 13.27 13.30 13.33 13.36 13.39 13.42 13.45 13.48 13.51 13.54 13.57 13.60 13.64 13.67 13.70 

   -4   12.97 12.99 13.01 13.03 13.05 13.08 13.10 13.13 13.15 13.18 13.21 13.24 13.27 13.30 13.33 13.36 13.40 13.43 13.46 13.50 

   -5   12.77 12.79 12.81 12.83 12.85 12.87 12.90 12.92 12.95 12.97 13.00 13.03 13.06 13.09 13.12 13.15 13.18 13.21 13.25 13.28 

   -6   12.57 12.59 12.61 12.63 12.65 12.67 12.69 12.71 12.74 12.76 12.79 12.81 12.84 12.87 12.90 12.93 12.96 12.99 13.03 13.06 

   -7   12.36 12.38 12.40 12.41 12.43 12.45 12.47 12.49 12.52 12.54 12.56 12.59 12.62 12.64 12.67 12.70 12.73 12.76 12.80 12.83 

   -8   12.14 12.16 12.18 12.19 12.21 12.23 12.25 12.27 12.29 12.31 12.33 12.36 12.38 12.41 12.44 12.47 12.50 12.53 12.56 12.59 

   -9   11.91 11.93 11.94 11.96 11.97 11.99 12.01 12.03 12.05 12.07 12.09 12.12 12.14 12.17 12.19 12.22 12.25 12.28 12.31 12.34 

  

  -10   11.66 11.67 11.69 11.70 11.72 11.74 11.76 11.78 11.80 11.82 11.84 11.87 11.89 11.92 11.94 11.97 12.00 12.03 12.06 12.09 

  -11   11.39 11.40 11.42 11.43 11.45 11.47 11.49 11.51 11.53 11.55 11.58 11.60 11.63 11.65 11.68 11.71 11.74 11.77 11.80 11.83 

  -12   11.10 11.11 11.12 11.14 11.16 11.18 11.20 11.22 11.24 11.27 11.29 11.32 11.35 11.38 11.41 11.43 11.46 11.50 11.53 11.56 

  -13   10.80 10.81 10.82 10.84 10.85 10.87 10.89 10.92 10.94 10.97 11.00 11.03 11.06 11.09 11.12 11.15 11.18 11.21 11.24 11.28 

  -14   10.49 10.50 10.51 10.52 10.54 10.56 10.58 10.61 10.63 10.66 10.69 10.72 10.75 10.78 10.81 10.84 10.88 10.91 10.94 10.97 

  -15   10.18 10.19 10.20 10.21 10.23 10.25 10.27 10.29 10.31 10.34 10.37 10.40 10.43 10.46 10.49 10.52 10.55 10.58 10.62 10.65 

  -16    9.87  9.88  9.89  9.90  9.91  9.93  9.94  9.96  9.99 10.01 10.03 10.06 10.09 10.12 10.15 10.18 10.21 10.24 10.27 10.31 

  -17    9.57  9.57  9.57  9.58  9.59  9.60  9.62  9.63  9.65  9.67  9.69  9.71  9.74  9.77  9.79  9.82  9.85  9.88  9.92  9.95 

  -18    9.26  9.26  9.26  9.26  9.27  9.27  9.28  9.30  9.31  9.33  9.35  9.37  9.39  9.41  9.44  9.46  9.49  9.52  9.55  9.59 

  -19    8.96  8.95  8.95  8.94  8.95  8.95  8.96  8.97  8.98  8.99  9.01  9.02  9.04  9.07  9.09  9.11  9.14  9.17  9.20  9.23 

  

  -20    8.65  8.64  8.63  8.63  8.63  8.63  8.64  8.64  8.65  8.66  8.68  8.70  8.71  8.73  8.76  8.78  8.81  8.83  8.86  8.89 

  -21    8.34  8.33  8.32  8.32  8.32  8.32  8.33  8.33  8.34  8.35  8.37  8.39  8.40  8.42  8.45  8.47  8.49  8.52  8.55  8.57 

  -22    8.03  8.02  8.01  8.01  8.01  8.02  8.02  8.03  8.04  8.06  8.07  8.09  8.11  8.13  8.15  8.17  8.20  8.22  8.25  8.27 

  -23    7.72  7.71  7.71  7.71  7.71  7.72  7.73  7.74  7.75  7.77  7.79  7.81  7.83  7.85  7.87  7.89  7.91  7.93  7.95  7.98 

  -24    7.42  7.42  7.41  7.41  7.42  7.43  7.44  7.45  7.47  7.48  7.50  7.52  7.54  7.56  7.58  7.60  7.62  7.64  7.66  7.68 

  -25    7.14  7.13  7.13  7.13  7.14  7.14  7.15  7.17  7.18  7.20  7.21  7.23  7.25  7.27  7.29  7.31  7.33  7.35  7.36  7.38 

  -26    6.88  6.87  6.86  6.86  6.86  6.86  6.87  6.88  6.89  6.90  6.92  6.93  6.95  6.97  6.98  7.00  7.02  7.04  7.05  7.07 

  -27    6.63  6.61  6.60  6.59  6.59  6.59  6.59  6.59  6.60  6.61  6.62  6.63  6.64  6.66  6.67  6.68  6.70  6.71  6.73  6.74 

  -28    6.39  6.36  6.35  6.33  6.32  6.31  6.31  6.31  6.31  6.31  6.32  6.33  6.33  6.34  6.35  6.36  6.37  6.38  6.39  6.41 

  -29    6.15  6.12  6.10  6.08  6.06  6.05  6.04  6.03  6.03  6.02  6.02  6.02  6.03  6.03  6.03  6.04  6.05  6.06  6.07  6.08 

  

  -30    5.92  5.89  5.86  5.84  5.81  5.79  5.78  5.76  5.75  5.74  5.73  5.73  5.73  5.73  5.73  5.73  5.74  5.74  5.75  5.76 

  -31    5.69  5.65  5.62  5.59  5.57  5.54  5.52  5.50  5.48  5.47  5.46  5.45  5.44  5.44  5.43  5.43  5.44  5.44  5.45  5.45 

  -32    5.45  5.42  5.39  5.36  5.33  5.30  5.27  5.25  5.23  5.21  5.20  5.18  5.17  5.16  5.16  5.16  5.15  5.15  5.16  5.16 

  -33    5.22  5.19  5.15  5.12  5.09  5.06  5.04  5.01  4.99  4.97  4.95  4.94  4.92  4.91  4.90  4.90  4.89  4.88  4.88  4.88 

  -34    5.00  4.96  4.93  4.90  4.87  4.84  4.81  4.79  4.76  4.74  4.72  4.71  4.69  4.68  4.66  4.65  4.64  4.63  4.63  4.62 

  -35    4.79  4.75  4.72  4.68  4.65  4.62  4.60  4.57  4.55  4.53  4.51  4.49  4.47  4.46  4.44  4.43  4.42  4.41  4.40  4.39 

  -36    4.59  4.56  4.52  4.49  4.46  4.43  4.40  4.37  4.35  4.33  4.31  4.29  4.27  4.25  4.24  4.23  4.21  4.20  4.19  4.18 

  -37    4.41  4.37  4.34  4.30  4.27  4.24  4.22  4.19  4.17  4.14  4.12  4.10  4.09  4.07  4.05  4.04  4.03  4.02  4.00  3.99 

  -38    4.23  4.20  4.17  4.13  4.10  4.07  4.05  4.02  4.00  3.98  3.95  3.93  3.92  3.90  3.88  3.87  3.85  3.84  3.83  3.82 

  -39    4.07  4.03  4.00  3.97  3.94  3.91  3.89  3.86  3.84  3.81  3.79  3.77  3.75  3.74  3.72  3.71  3.69  3.68  3.67  3.66 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

  -40    3.91  3.88  3.84  3.81  3.78  3.76  3.73  3.70  3.68  3.66  3.64  3.62  3.60  3.58  3.57  3.55  3.54  3.52  3.51  3.50 

  -41    3.76  3.72  3.69  3.66  3.63  3.60  3.58  3.55  3.53  3.51  3.49  3.47  3.45  3.43  3.41  3.40  3.38  3.37  3.36  3.34 

  -42    3.61  3.57  3.54  3.51  3.49  3.46  3.43  3.41  3.39  3.36  3.34  3.32  3.30  3.28  3.27  3.25  3.23  3.22  3.20  3.19 

  -43    3.46  3.43  3.40  3.37  3.35  3.32  3.29  3.27  3.25  3.23  3.20  3.18  3.16  3.14  3.12  3.11  3.09  3.07  3.05  3.04 

  -44    3.32  3.29  3.26  3.24  3.21  3.18  3.16  3.14  3.11  3.09  3.07  3.05  3.03  3.01  2.99  2.97  2.95  2.93  2.91  2.89 

  -45    3.19  3.16  3.13  3.10  3.08  3.05  3.03  3.00  2.98  2.96  2.94  2.91  2.89  2.87  2.85  2.83  2.81  2.79  2.77  2.75 

  -46    3.06  3.03  3.00  2.97  2.95  2.92  2.90  2.87  2.85  2.83  2.81  2.78  2.76  2.74  2.72  2.70  2.68  2.66  2.64  2.61 

  -47    2.94  2.91  2.88  2.85  2.82  2.80  2.77  2.75  2.72  2.70  2.68  2.66  2.64  2.62  2.59  2.57  2.55  2.53  2.51  2.49 

  -48    2.82  2.79  2.76  2.73  2.70  2.68  2.65  2.63  2.60  2.58  2.56  2.54  2.51  2.49  2.47  2.45  2.43  2.41  2.39  2.37 

  -49    2.70  2.67  2.64  2.61  2.58  2.56  2.53  2.51  2.49  2.46  2.44  2.42  2.40  2.38  2.36  2.33  2.31  2.29  2.27  2.25 

  

  -50    2.58  2.55  2.52  2.49  2.47  2.44  2.42  2.39  2.37  2.35  2.32  2.30  2.28  2.26  2.24  2.22  2.20  2.18  2.16  2.14 

  -51    2.46  2.43  2.40  2.38  2.35  2.32  2.30  2.28  2.25  2.23  2.21  2.19  2.17  2.15  2.13  2.11  2.09  2.07  2.05  2.03 

  -52    2.34  2.31  2.29  2.26  2.23  2.21  2.19  2.16  2.14  2.12  2.10  2.08  2.06  2.04  2.02  2.00  1.98  1.96  1.94  1.92 

  -53    2.23  2.20  2.17  2.15  2.12  2.10  2.07  2.05  2.03  2.01  1.99  1.97  1.95  1.94  1.92  1.90  1.88  1.86  1.84  1.82 

  -54    2.12  2.09  2.06  2.04  2.01  1.99  1.97  1.95  1.93  1.91  1.89  1.87  1.85  1.83  1.82  1.80  1.78  1.76  1.74  1.72 

  -55    2.02  1.99  1.96  1.94  1.91  1.89  1.87  1.85  1.83  1.81  1.79  1.77  1.75  1.74  1.72  1.70  1.68  1.66  1.64  1.62 

  -56    1.93  1.90  1.87  1.84  1.82  1.80  1.78  1.76  1.74  1.72  1.70  1.68  1.66  1.64  1.63  1.61  1.59  1.57  1.55  1.53 

  -57    1.84  1.81  1.79  1.76  1.74  1.72  1.69  1.67  1.65  1.63  1.61  1.59  1.58  1.56  1.54  1.52  1.50  1.48  1.46  1.44 

  -58    1.76  1.73  1.71  1.68  1.66  1.64  1.62  1.59  1.57  1.55  1.53  1.51  1.49  1.47  1.45  1.43  1.41  1.39  1.37  1.35 

  -59    1.68  1.65  1.63  1.61  1.58  1.56  1.54  1.52  1.50  1.47  1.45  1.43  1.41  1.39  1.37  1.35  1.33  1.31  1.29  1.27 

  

  -60    1.60  1.58  1.55  1.53  1.51  1.48  1.46  1.44  1.42  1.40  1.37  1.35  1.33  1.31  1.29  1.27  1.25  1.23  1.21  1.19 

  -61    1.52  1.50  1.47  1.45  1.43  1.40  1.38  1.36  1.34  1.32  1.29  1.27  1.25  1.23  1.21  1.19  1.17  1.15  1.14  1.12 

  -62    1.44  1.42  1.39  1.37  1.35  1.32  1.30  1.28  1.26  1.24  1.22  1.19  1.17  1.15  1.14  1.12  1.10  1.08  1.06  1.05 

  -63    1.36  1.34  1.31  1.29  1.27  1.24  1.22  1.20  1.18  1.16  1.14  1.12  1.10  1.08  1.06  1.04  1.03  1.01  1.00  0.98 

  -64    1.28  1.26  1.23  1.21  1.19  1.17  1.15  1.12  1.10  1.08  1.06  1.04  1.03  1.01  0.99  0.98  0.96  0.95  0.93  0.92 

  -65    1.20  1.18  1.16  1.13  1.11  1.09  1.07  1.05  1.03  1.01  0.99  0.98  0.96  0.94  0.93  0.91  0.90  0.88  0.87  0.86 

  -66    1.12  1.10  1.08  1.06  1.04  1.02  1.00  0.98  0.96  0.95  0.93  0.91  0.90  0.88  0.86  0.85  0.83  0.82  0.81  0.80 

  -67    1.05  1.03  1.01  0.99  0.97  0.95  0.94  0.92  0.90  0.88  0.87  0.85  0.84  0.82  0.81  0.79  0.78  0.76  0.75  0.74 

  -68    0.98  0.96  0.94  0.92  0.91  0.89  0.87  0.86  0.84  0.82  0.81  0.79  0.78  0.76  0.75  0.74  0.72  0.71  0.70  0.69 

  -69    0.91  0.89  0.88  0.86  0.84  0.83  0.81  0.80  0.78  0.77  0.75  0.74  0.72  0.71  0.69  0.68  0.67  0.66  0.65  0.64 

  

  -70    0.84  0.82  0.81  0.79  0.78  0.77  0.75  0.74  0.72  0.71  0.69  0.68  0.67  0.65  0.64  0.63  0.62  0.61  0.60  0.59 

  -71    0.77  0.76  0.75  0.73  0.72  0.70  0.69  0.68  0.66  0.65  0.64  0.63  0.61  0.60  0.59  0.58  0.57  0.56  0.55  0.54 

  -72    0.71  0.70  0.68  0.67  0.66  0.65  0.63  0.62  0.61  0.59  0.58  0.57  0.56  0.55  0.54  0.53  0.52  0.51  0.50  0.49 

  -73    0.65  0.64  0.63  0.61  0.60  0.59  0.58  0.57  0.55  0.54  0.53  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.45  0.44 

  -74    0.59  0.58  0.57  0.56  0.55  0.54  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.45  0.44  0.43  0.42  0.42  0.41  0.40 

  -75    0.54  0.53  0.52  0.51  0.50  0.49  0.48  0.47  0.45  0.44  0.43  0.43  0.42  0.41  0.40  0.39  0.38  0.37  0.37  0.36 

  -76    0.49  0.48  0.47  0.46  0.45  0.44  0.43  0.42  0.41  0.40  0.39  0.39  0.38  0.37  0.36  0.35  0.35  0.34  0.33  0.33 

  -77    0.44  0.43  0.42  0.42  0.41  0.40  0.39  0.38  0.37  0.37  0.36  0.35  0.34  0.33  0.33  0.32  0.31  0.31  0.30  0.30 

  -78    0.40  0.39  0.38  0.38  0.37  0.36  0.35  0.35  0.34  0.33  0.32  0.32  0.31  0.30  0.30  0.29  0.29  0.28  0.28  0.27 

  -79    0.36  0.35  0.35  0.34  0.33  0.33  0.32  0.31  0.31  0.30  0.29  0.29  0.28  0.28  0.27  0.26  0.26  0.26  0.25  0.25 

  

  -80    0.32  0.31  0.31  0.30  0.30  0.29  0.29  0.28  0.27  0.27  0.26  0.26  0.25  0.25  0.24  0.24  0.24  0.23  0.23  0.22 

  -81    0.28  0.28  0.27  0.27  0.26  0.26  0.26  0.25  0.25  0.24  0.24  0.23  0.23  0.22  0.22  0.22  0.21  0.21  0.20  0.20 

  -82    0.25  0.25  0.24  0.24  0.24  0.23  0.23  0.22  0.22  0.22  0.21  0.21  0.21  0.20  0.20  0.19  0.19  0.19  0.18  0.18 

  -83    0.22  0.22  0.22  0.21  0.21  0.21  0.20  0.20  0.20  0.19  0.19  0.19  0.18  0.18  0.18  0.17  0.17  0.17  0.17  0.16 

  -84    0.19  0.19  0.19  0.19  0.19  0.18  0.18  0.18  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15 

  -85    0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.14  0.13  0.13 

  -86    0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12 

  -87    0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11 

  -88    0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10 

  -89    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   83    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02 

   82    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   81    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   80    0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06 

  

   79    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08 

   78    0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10 

   77    0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.13 

   76    0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.15 

   75    0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.18  0.18  0.18  0.19 

   74    0.17  0.17  0.18  0.18  0.18  0.18  0.19  0.19  0.19  0.19  0.19  0.20  0.20  0.20  0.21  0.21  0.21  0.21  0.22  0.22 

   73    0.21  0.21  0.22  0.22  0.22  0.22  0.22  0.23  0.23  0.23  0.23  0.24  0.24  0.24  0.25  0.25  0.25  0.25  0.26  0.26 

   72    0.25  0.26  0.26  0.26  0.27  0.27  0.27  0.27  0.28  0.28  0.28  0.28  0.29  0.29  0.29  0.29  0.30  0.30  0.30  0.30 

   71    0.30  0.31  0.31  0.31  0.32  0.32  0.32  0.32  0.33  0.33  0.33  0.33  0.34  0.34  0.34  0.34  0.35  0.35  0.35  0.35 

   70    0.36  0.36  0.37  0.37  0.37  0.38  0.38  0.38  0.38  0.39  0.39  0.39  0.39  0.40  0.40  0.40  0.40  0.41  0.41  0.41 

  

   69    0.42  0.42  0.43  0.43  0.44  0.44  0.44  0.45  0.45  0.45  0.45  0.46  0.46  0.46  0.46  0.46  0.47  0.47  0.47  0.47 

   68    0.49  0.49  0.50  0.50  0.51  0.51  0.51  0.52  0.52  0.52  0.53  0.53  0.53  0.53  0.53  0.54  0.54  0.54  0.54  0.54 

   67    0.56  0.57  0.57  0.58  0.58  0.59  0.59  0.59  0.60  0.60  0.60  0.61  0.61  0.61  0.61  0.61  0.62  0.62  0.62  0.62 

   66    0.65  0.66  0.66  0.67  0.67  0.67  0.68  0.68  0.69  0.69  0.69  0.70  0.70  0.70  0.70  0.70  0.71  0.71  0.71  0.71 

   65    0.74  0.75  0.76  0.76  0.77  0.77  0.78  0.78  0.78  0.79  0.79  0.79  0.80  0.80  0.80  0.80  0.81  0.81  0.81  0.81 

   64    0.85  0.86  0.86  0.87  0.87  0.88  0.88  0.89  0.89  0.89  0.90  0.90  0.90  0.91  0.91  0.92  0.92  0.92  0.93  0.93 

   63    0.97  0.97  0.98  0.98  0.99  0.99  1.00  1.00  1.01  1.01  1.02  1.02  1.03  1.03  1.04  1.04  1.05  1.05  1.06  1.07 

   62    1.09  1.10  1.10  1.11  1.11  1.12  1.12  1.13  1.13  1.14  1.15  1.15  1.16  1.17  1.17  1.18  1.19  1.19  1.20  1.21 

   61    1.23  1.24  1.24  1.25  1.25  1.26  1.26  1.27  1.27  1.28  1.29  1.29  1.30  1.31  1.32  1.33  1.34  1.34  1.35  1.36 

   60    1.38  1.38  1.39  1.40  1.40  1.41  1.41  1.42  1.43  1.43  1.44  1.45  1.46  1.46  1.47  1.48  1.49  1.50  1.51  1.52 

  

   59    1.53  1.54  1.55  1.56  1.56  1.57  1.58  1.58  1.59  1.60  1.61  1.61  1.62  1.63  1.64  1.65  1.65  1.66  1.67  1.68 

   58    1.70  1.71  1.72  1.73  1.74  1.75  1.76  1.76  1.77  1.78  1.79  1.79  1.80  1.81  1.81  1.82  1.83  1.83  1.84  1.84 

   57    1.89  1.90  1.91  1.92  1.93  1.94  1.95  1.95  1.96  1.97  1.98  1.98  1.99  1.99  2.00  2.00  2.01  2.01  2.02  2.02 

   56    2.08  2.10  2.11  2.12  2.13  2.14  2.15  2.16  2.17  2.18  2.18  2.19  2.19  2.20  2.20  2.20  2.21  2.21  2.21  2.21 

   55    2.30  2.31  2.32  2.34  2.35  2.36  2.37  2.38  2.39  2.39  2.40  2.41  2.41  2.41  2.42  2.42  2.42  2.42  2.42  2.43 

   54    2.53  2.54  2.56  2.57  2.58  2.59  2.60  2.61  2.62  2.62  2.63  2.64  2.64  2.65  2.65  2.65  2.66  2.66  2.66  2.66 

   53    2.78  2.79  2.80  2.81  2.82  2.83  2.84  2.85  2.86  2.86  2.87  2.88  2.88  2.89  2.89  2.90  2.90  2.91  2.91  2.92 

   52    3.05  3.05  3.06  3.07  3.08  3.09  3.09  3.10  3.11  3.12  3.12  3.13  3.14  3.14  3.15  3.16  3.17  3.17  3.18  3.19 

   51    3.32  3.33  3.33  3.34  3.34  3.35  3.36  3.36  3.37  3.38  3.38  3.39  3.40  3.41  3.42  3.43  3.44  3.45  3.46  3.47 

   50    3.60  3.60  3.61  3.61  3.62  3.62  3.63  3.63  3.64  3.64  3.65  3.66  3.67  3.68  3.69  3.70  3.71  3.73  3.74  3.75 

  

   49    3.88  3.88  3.89  3.89  3.89  3.90  3.90  3.91  3.91  3.92  3.92  3.93  3.94  3.95  3.97  3.98  3.99  4.01  4.02  4.04 

   48    4.17  4.17  4.17  4.18  4.18  4.18  4.19  4.19  4.20  4.20  4.21  4.22  4.23  4.24  4.25  4.27  4.28  4.30  4.31  4.33 

   47    4.47  4.47  4.48  4.48  4.48  4.49  4.49  4.49  4.50  4.51  4.51  4.52  4.53  4.54  4.56  4.57  4.59  4.60  4.62  4.63 

   46    4.79  4.80  4.80  4.80  4.81  4.81  4.81  4.82  4.82  4.83  4.84  4.85  4.86  4.87  4.88  4.89  4.91  4.92  4.94  4.95 

   45    5.15  5.15  5.15  5.16  5.16  5.16  5.17  5.17  5.18  5.18  5.19  5.20  5.21  5.22  5.23  5.24  5.26  5.27  5.28  5.30 

   44    5.53  5.54  5.54  5.54  5.54  5.55  5.55  5.56  5.56  5.57  5.57  5.58  5.59  5.60  5.61  5.62  5.63  5.65  5.66  5.67 

   43    5.95  5.96  5.96  5.96  5.96  5.97  5.97  5.97  5.98  5.98  5.99  6.00  6.01  6.01  6.02  6.03  6.04  6.05  6.06  6.07 

   42    6.40  6.40  6.41  6.41  6.41  6.42  6.42  6.42  6.43  6.43  6.44  6.44  6.45  6.46  6.46  6.47  6.48  6.49  6.49  6.50 

   41    6.88  6.88  6.88  6.89  6.89  6.89  6.89  6.90  6.90  6.91  6.91  6.92  6.92  6.93  6.93  6.94  6.94  6.95  6.96  6.97 

   40    7.37  7.38  7.38  7.38  7.39  7.39  7.39  7.40  7.40  7.41  7.41  7.41  7.42  7.42  7.43  7.44  7.44  7.45  7.46  7.47 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   39    7.89  7.89  7.90  7.90  7.91  7.91  7.91  7.92  7.92  7.93  7.93  7.94  7.94  7.95  7.95  7.96  7.97  7.98  7.98  7.99 

   38    8.41  8.42  8.42  8.43  8.43  8.44  8.44  8.45  8.45  8.46  8.46  8.47  8.48  8.48  8.49  8.50  8.50  8.51  8.52  8.53 

   37    8.93  8.94  8.94  8.95  8.95  8.96  8.96  8.97  8.98  8.98  8.99  9.00  9.00  9.01  9.02  9.03  9.04  9.05  9.06  9.07 

   36    9.43  9.43  9.44  9.45  9.45  9.46  9.47  9.47  9.48  9.49  9.50  9.51  9.51  9.52  9.53  9.54  9.55  9.56  9.58  9.59 

   35    9.89  9.90  9.91  9.91  9.92  9.93  9.94  9.94  9.95  9.96  9.97  9.98  9.99 10.00 10.01 10.02 10.04 10.05 10.07 10.09 

   34   10.32 10.32 10.33 10.34 10.35 10.35 10.36 10.37 10.38 10.39 10.40 10.41 10.42 10.44 10.45 10.47 10.48 10.50 10.52 10.54 

   33   10.71 10.71 10.72 10.73 10.74 10.74 10.75 10.76 10.77 10.78 10.80 10.81 10.82 10.84 10.86 10.88 10.90 10.92 10.94 10.97 

   32   11.08 11.08 11.09 11.10 11.11 11.12 11.13 11.14 11.15 11.16 11.18 11.19 11.21 11.23 11.25 11.27 11.29 11.32 11.34 11.37 

   31   11.45 11.45 11.46 11.47 11.48 11.49 11.50 11.51 11.52 11.54 11.56 11.57 11.59 11.61 11.64 11.66 11.69 11.71 11.74 11.76 

   30   11.83 11.83 11.84 11.85 11.86 11.88 11.89 11.90 11.92 11.93 11.95 11.97 11.99 12.01 12.03 12.06 12.08 12.11 12.14 12.17 

  

   29   12.23 12.24 12.25 12.26 12.28 12.29 12.30 12.32 12.34 12.35 12.37 12.39 12.41 12.43 12.45 12.48 12.50 12.53 12.56 12.58 

   28   12.64 12.66 12.67 12.69 12.70 12.72 12.73 12.75 12.77 12.78 12.80 12.82 12.84 12.86 12.88 12.91 12.93 12.96 12.98 13.01 

   27   13.05 13.07 13.09 13.10 13.12 13.13 13.15 13.17 13.19 13.20 13.22 13.24 13.26 13.28 13.30 13.33 13.35 13.37 13.40 13.42 

   26   13.43 13.45 13.47 13.49 13.51 13.52 13.54 13.56 13.58 13.60 13.62 13.64 13.66 13.67 13.70 13.72 13.74 13.76 13.78 13.80 

   25   13.76 13.78 13.80 13.82 13.84 13.86 13.88 13.90 13.92 13.94 13.96 13.98 14.00 14.02 14.04 14.06 14.08 14.10 14.12 14.14 

   24   14.03 14.05 14.07 14.09 14.12 14.14 14.16 14.18 14.20 14.22 14.24 14.26 14.28 14.30 14.32 14.34 14.36 14.38 14.40 14.42 

   23   14.24 14.27 14.29 14.31 14.34 14.36 14.38 14.40 14.42 14.44 14.46 14.48 14.50 14.52 14.54 14.56 14.58 14.60 14.62 14.64 

   22   14.42 14.44 14.47 14.49 14.51 14.54 14.56 14.58 14.60 14.62 14.64 14.67 14.69 14.71 14.73 14.75 14.77 14.79 14.81 14.83 

   21   14.57 14.59 14.62 14.64 14.66 14.68 14.71 14.73 14.75 14.77 14.80 14.82 14.84 14.86 14.88 14.90 14.93 14.95 14.97 14.99 

   20   14.70 14.72 14.75 14.77 14.79 14.82 14.84 14.86 14.88 14.91 14.93 14.95 14.98 15.00 15.02 15.04 15.07 15.09 15.12 15.14 

  

   19   14.82 14.85 14.87 14.89 14.92 14.94 14.97 14.99 15.01 15.03 15.06 15.08 15.10 15.13 15.15 15.18 15.20 15.23 15.25 15.28 

   18   14.94 14.96 14.99 15.01 15.04 15.06 15.08 15.11 15.13 15.16 15.18 15.20 15.23 15.25 15.28 15.30 15.33 15.35 15.38 15.41 

   17   15.04 15.07 15.09 15.12 15.14 15.17 15.19 15.22 15.24 15.27 15.29 15.32 15.34 15.37 15.39 15.42 15.45 15.47 15.50 15.53 

   16   15.13 15.16 15.18 15.21 15.24 15.26 15.29 15.31 15.34 15.36 15.39 15.41 15.44 15.47 15.49 15.52 15.55 15.58 15.60 15.63 

   15   15.21 15.23 15.26 15.29 15.31 15.34 15.36 15.39 15.42 15.44 15.47 15.50 15.52 15.55 15.58 15.61 15.63 15.66 15.69 15.72 

   14   15.26 15.29 15.31 15.34 15.37 15.40 15.42 15.45 15.48 15.51 15.53 15.56 15.59 15.62 15.64 15.67 15.70 15.73 15.76 15.79 

   13   15.29 15.32 15.35 15.38 15.41 15.44 15.46 15.49 15.52 15.55 15.58 15.60 15.63 15.66 15.69 15.72 15.75 15.78 15.81 15.84 

   12   15.31 15.34 15.37 15.40 15.43 15.46 15.48 15.51 15.54 15.57 15.60 15.63 15.66 15.69 15.72 15.75 15.78 15.81 15.84 15.87 

   11   15.31 15.34 15.37 15.40 15.43 15.46 15.49 15.52 15.55 15.58 15.61 15.64 15.67 15.70 15.73 15.76 15.79 15.82 15.86 15.89 

   10   15.29 15.33 15.36 15.39 15.42 15.45 15.48 15.51 15.54 15.57 15.60 15.63 15.66 15.69 15.73 15.76 15.79 15.82 15.86 15.89 

  

    9   15.26 15.29 15.32 15.36 15.39 15.42 15.45 15.48 15.51 15.54 15.58 15.61 15.64 15.67 15.70 15.74 15.77 15.80 15.84 15.87 

    8   15.21 15.24 15.28 15.31 15.34 15.37 15.41 15.44 15.47 15.50 15.54 15.57 15.60 15.63 15.67 15.70 15.73 15.77 15.80 15.84 

    7   15.15 15.18 15.21 15.25 15.28 15.31 15.35 15.38 15.41 15.45 15.48 15.51 15.55 15.58 15.62 15.65 15.68 15.72 15.76 15.79 

    6   15.07 15.10 15.14 15.17 15.20 15.24 15.27 15.30 15.34 15.37 15.41 15.44 15.48 15.51 15.55 15.58 15.62 15.65 15.69 15.73 

    5   14.98 15.01 15.04 15.08 15.11 15.15 15.18 15.22 15.25 15.28 15.32 15.36 15.39 15.43 15.46 15.50 15.54 15.57 15.61 15.65 

    4   14.87 14.90 14.94 14.97 15.01 15.04 15.08 15.11 15.15 15.18 15.22 15.25 15.29 15.33 15.36 15.40 15.44 15.48 15.52 15.56 

    3   14.75 14.78 14.81 14.85 14.88 14.92 14.95 14.99 15.03 15.06 15.10 15.13 15.17 15.21 15.25 15.29 15.33 15.37 15.41 15.45 

    2   14.61 14.64 14.68 14.71 14.75 14.78 14.82 14.85 14.89 14.93 14.97 15.00 15.04 15.08 15.12 15.16 15.20 15.24 15.28 15.32 

    1   14.46 14.49 14.53 14.56 14.60 14.63 14.67 14.71 14.74 14.78 14.82 14.86 14.90 14.94 14.98 15.02 15.06 15.10 15.14 15.19 

    0   14.30 14.33 14.37 14.40 14.44 14.47 14.51 14.55 14.58 14.62 14.66 14.70 14.74 14.78 14.82 14.86 14.91 14.95 14.99 15.04 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   -1   14.12 14.16 14.19 14.23 14.26 14.30 14.34 14.37 14.41 14.45 14.49 14.53 14.57 14.61 14.65 14.70 14.74 14.78 14.83 14.87 

   -2   13.93 13.97 14.00 14.04 14.08 14.11 14.15 14.19 14.23 14.27 14.31 14.35 14.39 14.43 14.47 14.52 14.56 14.61 14.65 14.70 

   -3   13.74 13.77 13.81 13.84 13.88 13.92 13.96 13.99 14.03 14.07 14.11 14.16 14.20 14.24 14.29 14.33 14.37 14.42 14.47 14.51 

   -4   13.53 13.57 13.60 13.64 13.67 13.71 13.75 13.79 13.83 13.87 13.91 13.95 14.00 14.04 14.08 14.13 14.17 14.22 14.27 14.31 

   -5   13.32 13.35 13.39 13.42 13.46 13.50 13.54 13.58 13.62 13.66 13.70 13.74 13.79 13.83 13.87 13.92 13.97 14.01 14.06 14.11 

   -6   13.09 13.13 13.16 13.20 13.24 13.28 13.32 13.36 13.40 13.44 13.48 13.52 13.56 13.61 13.65 13.70 13.75 13.79 13.84 13.89 

   -7   12.86 12.90 12.93 12.97 13.01 13.05 13.08 13.12 13.16 13.21 13.25 13.29 13.34 13.38 13.43 13.47 13.52 13.57 13.61 13.66 

   -8   12.62 12.66 12.69 12.73 12.77 12.81 12.84 12.88 12.93 12.97 13.01 13.05 13.10 13.14 13.19 13.24 13.28 13.33 13.38 13.43 

   -9   12.38 12.41 12.45 12.48 12.52 12.56 12.60 12.64 12.68 12.72 12.76 12.81 12.85 12.90 12.94 12.99 13.04 13.09 13.14 13.19 

  

  -10   12.12 12.16 12.19 12.23 12.27 12.30 12.34 12.38 12.42 12.47 12.51 12.55 12.60 12.65 12.69 12.74 12.79 12.84 12.89 12.94 

  -11   11.86 11.90 11.93 11.97 12.01 12.04 12.08 12.12 12.16 12.21 12.25 12.29 12.34 12.38 12.43 12.48 12.53 12.58 12.63 12.68 

  -12   11.59 11.63 11.66 11.70 11.73 11.77 11.81 11.85 11.89 11.93 11.98 12.02 12.07 12.11 12.16 12.21 12.26 12.31 12.36 12.41 

  -13   11.31 11.34 11.38 11.41 11.45 11.49 11.53 11.57 11.61 11.65 11.69 11.74 11.78 11.83 11.88 11.93 11.98 12.03 12.08 12.13 

  -14   11.01 11.04 11.08 11.11 11.15 11.19 11.23 11.27 11.31 11.35 11.39 11.44 11.48 11.53 11.58 11.62 11.67 11.72 11.78 11.83 

  -15   10.69 10.72 10.76 10.79 10.83 10.87 10.91 10.94 10.99 11.03 11.07 11.11 11.16 11.21 11.25 11.30 11.35 11.40 11.45 11.50 

  -16   10.34 10.38 10.41 10.45 10.49 10.52 10.56 10.60 10.64 10.69 10.73 10.77 10.82 10.86 10.91 10.95 11.00 11.05 11.09 11.14 

  -17    9.98 10.02 10.06 10.09 10.13 10.17 10.21 10.25 10.29 10.33 10.37 10.41 10.46 10.50 10.54 10.59 10.63 10.68 10.72 10.77 

  -18    9.62  9.66  9.69  9.73  9.77  9.81  9.85  9.89  9.93  9.97 10.01 10.05 10.09 10.13 10.17 10.21 10.26 10.30 10.34 10.38 

  -19    9.26  9.30  9.33  9.37  9.41  9.45  9.48  9.52  9.56  9.60  9.64  9.68  9.72  9.76  9.80  9.84  9.88  9.92  9.96 10.00 

  

  -20    8.92  8.95  8.99  9.02  9.06  9.09  9.13  9.17  9.20  9.24  9.28  9.32  9.36  9.40  9.43  9.47  9.51  9.55  9.59  9.63 

  -21    8.60  8.63  8.66  8.69  8.72  8.76  8.79  8.83  8.86  8.90  8.93  8.97  9.01  9.04  9.08  9.12  9.16  9.19  9.23  9.27 

  -22    8.30  8.32  8.35  8.38  8.41  8.44  8.47  8.50  8.53  8.56  8.59  8.63  8.66  8.70  8.74  8.77  8.81  8.85  8.89  8.92 

  -23    8.00  8.02  8.05  8.07  8.10  8.12  8.15  8.18  8.20  8.23  8.26  8.29  8.33  8.36  8.40  8.43  8.47  8.51  8.54  8.58 

  -24    7.70  7.72  7.74  7.77  7.79  7.81  7.83  7.86  7.88  7.91  7.93  7.96  7.99  8.02  8.05  8.09  8.12  8.16  8.19  8.23 

  -25    7.40  7.42  7.43  7.45  7.47  7.49  7.51  7.53  7.55  7.58  7.60  7.63  7.65  7.68  7.71  7.74  7.77  7.80  7.83  7.86 

  -26    7.08  7.10  7.11  7.13  7.15  7.16  7.18  7.20  7.22  7.24  7.26  7.29  7.31  7.33  7.36  7.38  7.40  7.43  7.45  7.47 

  -27    6.75  6.77  6.78  6.80  6.82  6.83  6.85  6.87  6.88  6.90  6.92  6.94  6.96  6.97  6.99  7.01  7.03  7.04  7.06  7.08 

  -28    6.42  6.44  6.45  6.47  6.48  6.50  6.51  6.53  6.55  6.56  6.57  6.59  6.60  6.61  6.62  6.63  6.65  6.66  6.67  6.67 

  -29    6.09  6.11  6.12  6.14  6.15  6.17  6.18  6.19  6.21  6.22  6.23  6.23  6.24  6.25  6.26  6.26  6.27  6.27  6.28  6.28 

  

  -30    5.77  5.78  5.79  5.81  5.82  5.83  5.84  5.85  5.86  5.87  5.88  5.89  5.89  5.89  5.90  5.90  5.90  5.90  5.90  5.89 

  -31    5.46  5.47  5.47  5.48  5.49  5.50  5.51  5.52  5.52  5.53  5.54  5.54  5.55  5.55  5.55  5.54  5.54  5.54  5.53  5.53 

  -32    5.16  5.16  5.17  5.17  5.17  5.18  5.18  5.19  5.19  5.20  5.20  5.21  5.21  5.21  5.21  5.21  5.20  5.20  5.19  5.19 

  -33    4.88  4.88  4.87  4.88  4.88  4.88  4.88  4.88  4.88  4.89  4.89  4.89  4.89  4.89  4.89  4.89  4.89  4.88  4.88  4.88 

  -34    4.61  4.61  4.61  4.60  4.60  4.60  4.60  4.60  4.60  4.60  4.60  4.60  4.60  4.60  4.60  4.60  4.60  4.60  4.60  4.60 

  -35    4.38  4.37  4.37  4.36  4.35  4.35  4.35  4.34  4.34  4.34  4.34  4.34  4.34  4.34  4.34  4.34  4.34  4.35  4.35  4.35 

  -36    4.17  4.16  4.15  4.15  4.14  4.14  4.13  4.13  4.12  4.12  4.12  4.12  4.12  4.12  4.12  4.12  4.13  4.13  4.13  4.13 

  -37    3.98  3.97  3.97  3.96  3.95  3.95  3.94  3.94  3.93  3.93  3.93  3.93  3.93  3.93  3.93  3.93  3.93  3.94  3.94  3.94 

  -38    3.81  3.80  3.79  3.79  3.78  3.78  3.77  3.77  3.76  3.76  3.76  3.76  3.76  3.76  3.76  3.76  3.76  3.76  3.76  3.76 

  -39    3.65  3.64  3.63  3.63  3.62  3.61  3.61  3.61  3.60  3.60  3.60  3.59  3.59  3.59  3.59  3.59  3.59  3.59  3.59  3.58 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

  -40    3.49  3.48  3.47  3.46  3.46  3.45  3.45  3.44  3.44  3.43  3.43  3.43  3.43  3.42  3.42  3.42  3.42  3.41  3.41  3.40 

  -41    3.33  3.32  3.31  3.30  3.29  3.28  3.28  3.27  3.26  3.26  3.25  3.25  3.24  3.24  3.24  3.23  3.23  3.22  3.21  3.20 

  -42    3.17  3.16  3.15  3.14  3.12  3.11  3.10  3.09  3.08  3.08  3.07  3.06  3.05  3.05  3.04  3.03  3.02  3.02  3.01  3.00 

  -43    3.02  3.00  2.99  2.97  2.96  2.94  2.93  2.92  2.91  2.89  2.88  2.87  2.86  2.85  2.84  2.83  2.82  2.81  2.80  2.79 

  -44    2.87  2.85  2.83  2.82  2.80  2.78  2.77  2.75  2.73  2.72  2.71  2.69  2.68  2.67  2.65  2.64  2.63  2.62  2.61  2.59 

  -45    2.73  2.71  2.69  2.67  2.65  2.63  2.61  2.59  2.57  2.56  2.54  2.52  2.51  2.50  2.48  2.47  2.46  2.44  2.43  2.41 

  -46    2.59  2.57  2.55  2.53  2.51  2.48  2.46  2.45  2.43  2.41  2.39  2.38  2.36  2.35  2.33  2.32  2.30  2.29  2.27  2.26 

  -47    2.47  2.44  2.42  2.40  2.38  2.36  2.34  2.32  2.30  2.28  2.26  2.25  2.23  2.21  2.20  2.18  2.17  2.15  2.13  2.12 

  -48    2.34  2.32  2.30  2.28  2.26  2.24  2.22  2.20  2.18  2.16  2.14  2.13  2.11  2.09  2.08  2.06  2.04  2.03  2.01  1.99 

  -49    2.23  2.21  2.19  2.17  2.15  2.13  2.11  2.09  2.07  2.05  2.03  2.01  1.99  1.98  1.96  1.94  1.93  1.91  1.89  1.87 

  

  -50    2.12  2.10  2.08  2.06  2.04  2.02  2.00  1.98  1.96  1.94  1.92  1.90  1.88  1.87  1.85  1.83  1.81  1.80  1.78  1.76 

  -51    2.01  1.99  1.97  1.95  1.93  1.91  1.89  1.87  1.85  1.83  1.81  1.79  1.77  1.76  1.74  1.72  1.70  1.68  1.67  1.65 

  -52    1.90  1.88  1.86  1.84  1.82  1.80  1.78  1.76  1.74  1.72  1.70  1.68  1.66  1.64  1.63  1.61  1.59  1.57  1.55  1.54 

  -53    1.80  1.77  1.75  1.73  1.71  1.69  1.67  1.65  1.63  1.61  1.59  1.57  1.55  1.54  1.52  1.50  1.48  1.46  1.45  1.43 

  -54    1.70  1.67  1.65  1.63  1.61  1.59  1.57  1.55  1.53  1.51  1.49  1.47  1.45  1.43  1.41  1.40  1.38  1.36  1.34  1.32 

  -55    1.60  1.58  1.56  1.54  1.51  1.49  1.47  1.45  1.43  1.41  1.39  1.37  1.35  1.33  1.32  1.30  1.28  1.26  1.25  1.23 

  -56    1.51  1.48  1.46  1.44  1.42  1.40  1.38  1.36  1.34  1.32  1.30  1.28  1.26  1.24  1.23  1.21  1.19  1.18  1.16  1.14 

  -57    1.42  1.40  1.37  1.35  1.33  1.31  1.29  1.27  1.25  1.23  1.22  1.20  1.18  1.16  1.15  1.13  1.11  1.10  1.08  1.07 

  -58    1.33  1.31  1.29  1.27  1.25  1.23  1.21  1.19  1.17  1.16  1.14  1.12  1.10  1.09  1.07  1.06  1.04  1.03  1.01  1.00 

  -59    1.25  1.23  1.21  1.19  1.17  1.15  1.14  1.12  1.10  1.08  1.07  1.05  1.03  1.02  1.00  0.99  0.97  0.96  0.94  0.93 

  

  -60    1.17  1.15  1.14  1.12  1.10  1.08  1.07  1.05  1.03  1.02  1.00  0.98  0.97  0.95  0.94  0.92  0.91  0.89  0.88  0.86 

  -61    1.10  1.08  1.07  1.05  1.03  1.02  1.00  0.99  0.97  0.95  0.94  0.92  0.91  0.89  0.88  0.86  0.85  0.83  0.82  0.80 

  -62    1.03  1.02  1.00  0.99  0.97  0.96  0.94  0.93  0.91  0.90  0.88  0.87  0.85  0.84  0.82  0.80  0.79  0.77  0.76  0.74 

  -63    0.97  0.95  0.94  0.92  0.91  0.90  0.88  0.87  0.85  0.84  0.83  0.81  0.80  0.78  0.77  0.75  0.73  0.72  0.70  0.69 

  -64    0.90  0.89  0.88  0.86  0.85  0.84  0.83  0.81  0.80  0.79  0.77  0.76  0.74  0.73  0.71  0.70  0.68  0.66  0.65  0.63 

  -65    0.84  0.83  0.82  0.81  0.80  0.78  0.77  0.76  0.75  0.73  0.72  0.71  0.69  0.68  0.66  0.64  0.63  0.61  0.59  0.58 

  -66    0.78  0.77  0.76  0.75  0.74  0.73  0.72  0.71  0.69  0.68  0.67  0.65  0.64  0.62  0.61  0.59  0.58  0.56  0.54  0.53 

  -67    0.73  0.72  0.71  0.70  0.69  0.67  0.66  0.65  0.64  0.63  0.62  0.60  0.59  0.57  0.56  0.54  0.53  0.51  0.49  0.48 

  -68    0.68  0.67  0.66  0.64  0.63  0.62  0.61  0.60  0.59  0.58  0.56  0.55  0.54  0.52  0.51  0.49  0.48  0.46  0.45  0.43 

  -69    0.63  0.62  0.60  0.59  0.58  0.57  0.56  0.55  0.54  0.53  0.52  0.50  0.49  0.48  0.46  0.45  0.43  0.42  0.41  0.39 

  

  -70    0.58  0.57  0.56  0.54  0.53  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.45  0.43  0.42  0.41  0.39  0.38  0.37  0.35 

  -71    0.53  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.45  0.44  0.43  0.42  0.40  0.39  0.38  0.37  0.36  0.35  0.33  0.32 

  -72    0.48  0.47  0.46  0.45  0.44  0.43  0.43  0.42  0.41  0.40  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.31  0.30  0.29 

  -73    0.43  0.43  0.42  0.41  0.40  0.39  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.33  0.32  0.31  0.30  0.29  0.28  0.27 

  -74    0.39  0.38  0.38  0.37  0.36  0.36  0.35  0.34  0.33  0.33  0.32  0.31  0.30  0.30  0.29  0.28  0.27  0.26  0.25  0.24 

  -75    0.35  0.35  0.34  0.33  0.33  0.32  0.32  0.31  0.30  0.30  0.29  0.28  0.28  0.27  0.26  0.25  0.25  0.24  0.23  0.22 

  -76    0.32  0.31  0.31  0.30  0.30  0.29  0.29  0.28  0.28  0.27  0.26  0.26  0.25  0.24  0.24  0.23  0.22  0.22  0.21  0.20 

  -77    0.29  0.29  0.28  0.28  0.27  0.27  0.26  0.26  0.25  0.25  0.24  0.23  0.23  0.22  0.22  0.21  0.20  0.20  0.19  0.18 

  -78    0.27  0.26  0.26  0.25  0.25  0.24  0.24  0.23  0.23  0.22  0.22  0.21  0.21  0.20  0.20  0.19  0.18  0.18  0.17  0.17 

  -79    0.24  0.24  0.23  0.23  0.22  0.22  0.22  0.21  0.21  0.20  0.20  0.19  0.19  0.18  0.18  0.17  0.17  0.16  0.16  0.15 

  

  -80    0.22  0.22  0.21  0.21  0.20  0.20  0.20  0.19  0.19  0.18  0.18  0.18  0.17  0.17  0.16  0.16  0.15  0.15  0.14  0.14 

  -81    0.20  0.19  0.19  0.19  0.18  0.18  0.18  0.17  0.17  0.17  0.16  0.16  0.15  0.15  0.15  0.14  0.14  0.13  0.13  0.13 

  -82    0.18  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.15  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.12  0.12  0.12 

  -83    0.16  0.16  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.11  0.11  0.11 

  -84    0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.10  0.10 

  -85    0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10 

  -86    0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09 

  -87    0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09 

  -88    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 

  -89    0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   83    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   82    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   81    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

   80    0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

  

   79    0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 

   78    0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13 

   77    0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15 

   76    0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18 

   75    0.19  0.19  0.19  0.20  0.20  0.20  0.20  0.20  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21 

   74    0.22  0.23  0.23  0.23  0.23  0.23  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24 

   73    0.26  0.26  0.27  0.27  0.27  0.27  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

   72    0.31  0.31  0.31  0.31  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.33  0.33  0.33  0.33  0.33 

   71    0.36  0.36  0.36  0.36  0.36  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.38  0.38  0.38  0.38  0.38 

   70    0.41  0.41  0.41  0.42  0.42  0.42  0.42  0.42  0.42  0.43  0.43  0.43  0.43  0.43  0.43  0.44  0.44  0.44  0.44  0.44 

  

   69    0.47  0.47  0.48  0.48  0.48  0.48  0.48  0.48  0.49  0.49  0.49  0.49  0.50  0.50  0.50  0.50  0.51  0.51  0.51  0.51 

   68    0.54  0.54  0.54  0.55  0.55  0.55  0.55  0.55  0.56  0.56  0.56  0.57  0.57  0.58  0.58  0.58  0.59  0.59  0.59  0.59 

   67    0.62  0.62  0.62  0.63  0.63  0.63  0.63  0.64  0.64  0.64  0.65  0.65  0.66  0.66  0.66  0.67  0.67  0.68  0.68  0.68 

   66    0.71  0.71  0.71  0.72  0.72  0.72  0.73  0.73  0.73  0.74  0.74  0.75  0.75  0.76  0.76  0.76  0.77  0.77  0.78  0.78 

   65    0.82  0.82  0.82  0.82  0.83  0.83  0.83  0.84  0.84  0.84  0.85  0.85  0.86  0.86  0.87  0.87  0.87  0.88  0.88  0.89 

   64    0.94  0.94  0.94  0.95  0.95  0.95  0.96  0.96  0.96  0.97  0.97  0.97  0.97  0.98  0.98  0.98  0.99  0.99  0.99  1.00 

   63    1.07  1.08  1.08  1.08  1.09  1.09  1.09  1.10  1.10  1.10  1.10  1.10  1.10  1.10  1.10  1.11  1.11  1.11  1.11  1.11 

   62    1.22  1.22  1.23  1.23  1.24  1.24  1.24  1.24  1.24  1.24  1.24  1.24  1.24  1.24  1.24  1.24  1.24  1.24  1.24  1.24 

   61    1.37  1.37  1.38  1.39  1.39  1.39  1.40  1.40  1.40  1.39  1.39  1.39  1.39  1.39  1.38  1.38  1.38  1.38  1.38  1.38 

   60    1.52  1.53  1.54  1.54  1.55  1.55  1.55  1.55  1.55  1.55  1.55  1.55  1.55  1.54  1.54  1.54  1.54  1.54  1.54  1.54 

  

   59    1.68  1.69  1.70  1.70  1.70  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71  1.71 

   58    1.85  1.85  1.86  1.86  1.87  1.87  1.87  1.88  1.88  1.88  1.89  1.89  1.89  1.89  1.89  1.90  1.90  1.90  1.90  1.90 

   57    2.02  2.03  2.03  2.03  2.04  2.04  2.05  2.05  2.06  2.07  2.07  2.08  2.08  2.09  2.09  2.10  2.10  2.11  2.11  2.11 

   56    2.21  2.22  2.22  2.22  2.23  2.24  2.24  2.25  2.26  2.27  2.27  2.28  2.29  2.30  2.31  2.31  2.32  2.33  2.33  2.34 

   55    2.43  2.43  2.43  2.44  2.44  2.45  2.46  2.47  2.48  2.49  2.50  2.51  2.52  2.53  2.54  2.55  2.56  2.56  2.57  2.58 

   54    2.67  2.67  2.67  2.68  2.69  2.69  2.70  2.71  2.72  2.73  2.74  2.75  2.76  2.77  2.79  2.80  2.81  2.81  2.82  2.83 

   53    2.92  2.93  2.94  2.94  2.95  2.96  2.96  2.97  2.98  2.99  3.00  3.01  3.03  3.04  3.05  3.06  3.07  3.08  3.08  3.09 

   52    3.20  3.20  3.21  3.22  3.23  3.24  3.25  3.25  3.26  3.27  3.28  3.29  3.30  3.31  3.32  3.33  3.34  3.35  3.35  3.36 

   51    3.48  3.49  3.50  3.51  3.52  3.53  3.54  3.54  3.55  3.56  3.57  3.58  3.58  3.59  3.60  3.61  3.62  3.62  3.63  3.64 

   50    3.76  3.78  3.79  3.80  3.81  3.82  3.83  3.84  3.85  3.85  3.86  3.87  3.87  3.88  3.89  3.89  3.90  3.91  3.91  3.92 

  

   49    4.05  4.06  4.08  4.09  4.10  4.11  4.12  4.13  4.14  4.14  4.15  4.16  4.16  4.17  4.17  4.18  4.18  4.19  4.20  4.21 

   48    4.34  4.36  4.37  4.38  4.40  4.41  4.42  4.42  4.43  4.44  4.44  4.45  4.45  4.46  4.46  4.47  4.48  4.48  4.49  4.50 

   47    4.65  4.66  4.67  4.69  4.70  4.71  4.72  4.73  4.74  4.74  4.75  4.75  4.76  4.76  4.77  4.77  4.78  4.79  4.79  4.80 

   46    4.97  4.98  4.99  5.01  5.02  5.03  5.04  5.05  5.06  5.06  5.07  5.07  5.08  5.09  5.09  5.10  5.10  5.11  5.12  5.13 

   45    5.31  5.32  5.34  5.35  5.36  5.37  5.38  5.39  5.40  5.40  5.41  5.42  5.43  5.43  5.44  5.45  5.45  5.46  5.47  5.48 

   44    5.68  5.69  5.70  5.72  5.73  5.74  5.75  5.76  5.77  5.77  5.78  5.79  5.80  5.81  5.81  5.82  5.83  5.84  5.85  5.86 

   43    6.08  6.09  6.10  6.11  6.13  6.14  6.15  6.16  6.17  6.18  6.18  6.19  6.20  6.21  6.22  6.23  6.24  6.25  6.26  6.28 

   42    6.51  6.52  6.53  6.54  6.55  6.57  6.58  6.59  6.60  6.61  6.62  6.63  6.64  6.65  6.66  6.67  6.69  6.70  6.72  6.74 

   41    6.98  6.99  7.00  7.01  7.02  7.03  7.04  7.05  7.07  7.08  7.09  7.10  7.12  7.13  7.15  7.16  7.18  7.20  7.22  7.24 

   40    7.48  7.48  7.49  7.51  7.52  7.53  7.54  7.56  7.57  7.59  7.60  7.62  7.64  7.66  7.68  7.70  7.72  7.75  7.77  7.79 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   39    8.00  8.01  8.02  8.04  8.05  8.06  8.08  8.10  8.12  8.14  8.16  8.18  8.21  8.23  8.26  8.29  8.31  8.34  8.37  8.40 

   38    8.54  8.56  8.57  8.58  8.60  8.62  8.64  8.66  8.68  8.71  8.74  8.77  8.80  8.83  8.86  8.89  8.93  8.96  8.99  9.03 

   37    9.08  9.10  9.11  9.13  9.15  9.18  9.20  9.23  9.26  9.29  9.32  9.35  9.39  9.43  9.46  9.50  9.54  9.58  9.62  9.65 

   36    9.61  9.63  9.65  9.67  9.69  9.72  9.75  9.78  9.81  9.85  9.88  9.92  9.96 10.00 10.04 10.08 10.13 10.17 10.21 10.26 

   35   10.11 10.13 10.15 10.17 10.20 10.23 10.26 10.29 10.33 10.37 10.41 10.45 10.49 10.53 10.58 10.62 10.67 10.71 10.76 10.80 

   34   10.56 10.59 10.61 10.64 10.67 10.70 10.73 10.76 10.80 10.84 10.88 10.92 10.96 11.00 11.05 11.09 11.14 11.19 11.23 11.28 

   33   10.99 11.02 11.04 11.07 11.10 11.13 11.16 11.19 11.23 11.27 11.30 11.34 11.38 11.43 11.47 11.51 11.56 11.61 11.65 11.70 

   32   11.40 11.42 11.45 11.48 11.51 11.54 11.57 11.60 11.63 11.67 11.70 11.74 11.78 11.82 11.86 11.90 11.94 11.99 12.03 12.07 

   31   11.79 11.82 11.85 11.88 11.91 11.94 11.97 12.00 12.03 12.06 12.09 12.13 12.16 12.20 12.23 12.27 12.31 12.35 12.39 12.44 

   30   12.19 12.22 12.25 12.28 12.31 12.34 12.37 12.40 12.43 12.46 12.49 12.52 12.55 12.58 12.62 12.65 12.69 12.72 12.76 12.81 

  

   29   12.61 12.64 12.67 12.70 12.73 12.75 12.78 12.81 12.84 12.87 12.90 12.92 12.95 12.98 13.02 13.05 13.08 13.12 13.16 13.20 

   28   13.03 13.06 13.09 13.12 13.14 13.17 13.20 13.23 13.25 13.28 13.31 13.34 13.37 13.40 13.43 13.46 13.49 13.53 13.56 13.60 

   27   13.44 13.47 13.49 13.52 13.55 13.57 13.60 13.63 13.66 13.68 13.71 13.74 13.77 13.80 13.83 13.86 13.90 13.93 13.97 14.00 

   26   13.83 13.85 13.87 13.90 13.92 13.95 13.98 14.00 14.03 14.06 14.09 14.12 14.15 14.18 14.21 14.24 14.28 14.31 14.34 14.38 

   25   14.16 14.18 14.21 14.23 14.25 14.28 14.31 14.33 14.36 14.39 14.42 14.45 14.48 14.51 14.55 14.58 14.61 14.65 14.68 14.72 

   24   14.44 14.46 14.48 14.51 14.53 14.56 14.58 14.61 14.64 14.67 14.70 14.73 14.76 14.80 14.83 14.86 14.90 14.93 14.96 15.00 

   23   14.67 14.69 14.71 14.74 14.76 14.79 14.82 14.84 14.87 14.90 14.93 14.97 15.00 15.03 15.06 15.10 15.13 15.17 15.20 15.24 

   22   14.86 14.88 14.90 14.93 14.95 14.98 15.01 15.04 15.07 15.10 15.13 15.16 15.20 15.23 15.26 15.30 15.33 15.37 15.40 15.44 

   21   15.02 15.04 15.07 15.09 15.12 15.15 15.18 15.21 15.24 15.27 15.30 15.33 15.37 15.40 15.43 15.47 15.50 15.54 15.58 15.61 

   20   15.16 15.19 15.22 15.24 15.27 15.30 15.33 15.36 15.39 15.42 15.46 15.49 15.52 15.56 15.59 15.63 15.66 15.70 15.74 15.77 

  

   19   15.30 15.33 15.36 15.39 15.42 15.44 15.47 15.50 15.54 15.57 15.60 15.64 15.67 15.71 15.74 15.78 15.81 15.85 15.89 15.93 

   18   15.44 15.46 15.49 15.52 15.55 15.58 15.61 15.64 15.68 15.71 15.74 15.78 15.81 15.85 15.88 15.92 15.96 15.99 16.03 16.07 

   17   15.56 15.58 15.61 15.64 15.67 15.71 15.74 15.77 15.80 15.84 15.87 15.91 15.94 15.98 16.01 16.05 16.09 16.13 16.16 16.20 

   16   15.66 15.69 15.72 15.75 15.78 15.82 15.85 15.88 15.92 15.95 15.99 16.02 16.06 16.09 16.13 16.17 16.21 16.24 16.28 16.32 

   15   15.75 15.78 15.81 15.84 15.88 15.91 15.94 15.98 16.01 16.05 16.08 16.12 16.16 16.19 16.23 16.27 16.31 16.34 16.38 16.42 

   14   15.82 15.85 15.89 15.92 15.95 15.98 16.02 16.05 16.09 16.12 16.16 16.20 16.24 16.27 16.31 16.35 16.39 16.43 16.47 16.50 

   13   15.87 15.91 15.94 15.97 16.01 16.04 16.07 16.11 16.15 16.18 16.22 16.26 16.30 16.33 16.37 16.41 16.45 16.49 16.53 16.57 

   12   15.91 15.94 15.97 16.01 16.04 16.08 16.11 16.15 16.19 16.22 16.26 16.30 16.34 16.38 16.42 16.46 16.49 16.53 16.57 16.61 

   11   15.92 15.96 15.99 16.02 16.06 16.10 16.13 16.17 16.21 16.25 16.29 16.32 16.36 16.40 16.44 16.48 16.52 16.56 16.60 16.64 

   10   15.92 15.96 15.99 16.03 16.06 16.10 16.14 16.18 16.21 16.25 16.29 16.33 16.37 16.41 16.45 16.49 16.54 16.58 16.62 16.66 

  

    9   15.91 15.94 15.98 16.01 16.05 16.09 16.13 16.16 16.20 16.24 16.28 16.33 16.37 16.41 16.45 16.49 16.53 16.58 16.62 16.66 

    8   15.87 15.91 15.95 15.99 16.02 16.06 16.10 16.14 16.18 16.22 16.26 16.30 16.35 16.39 16.43 16.47 16.52 16.56 16.60 16.64 

    7   15.83 15.86 15.90 15.94 15.98 16.02 16.06 16.10 16.14 16.18 16.23 16.27 16.31 16.36 16.40 16.44 16.49 16.53 16.57 16.61 

    6   15.77 15.80 15.84 15.88 15.92 15.96 16.00 16.05 16.09 16.13 16.17 16.22 16.26 16.31 16.35 16.39 16.44 16.48 16.52 16.57 

    5   15.69 15.73 15.77 15.81 15.85 15.89 15.93 15.97 16.02 16.06 16.11 16.15 16.20 16.24 16.28 16.33 16.37 16.42 16.46 16.51 

    4   15.60 15.64 15.68 15.72 15.76 15.80 15.85 15.89 15.93 15.98 16.02 16.07 16.11 16.16 16.20 16.25 16.29 16.34 16.38 16.43 

    3   15.49 15.53 15.57 15.61 15.66 15.70 15.74 15.79 15.83 15.88 15.92 15.97 16.02 16.06 16.11 16.15 16.20 16.24 16.29 16.33 

    2   15.37 15.41 15.45 15.50 15.54 15.58 15.63 15.68 15.72 15.77 15.81 15.86 15.90 15.95 16.00 16.04 16.09 16.13 16.18 16.22 

    1   15.23 15.27 15.32 15.36 15.41 15.45 15.50 15.55 15.59 15.64 15.69 15.73 15.78 15.83 15.87 15.92 15.96 16.01 16.06 16.10 

    0   15.08 15.13 15.17 15.22 15.26 15.31 15.36 15.40 15.45 15.50 15.55 15.59 15.64 15.69 15.73 15.78 15.83 15.87 15.92 15.96 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   -1   14.92 14.97 15.01 15.06 15.11 15.15 15.20 15.25 15.29 15.34 15.39 15.44 15.49 15.53 15.58 15.63 15.68 15.72 15.77 15.82 

   -2   14.75 14.79 14.84 14.89 14.93 14.98 15.03 15.08 15.13 15.18 15.22 15.27 15.32 15.37 15.42 15.47 15.51 15.56 15.61 15.65 

   -3   14.56 14.61 14.65 14.70 14.75 14.80 14.85 14.90 14.95 15.00 15.05 15.10 15.14 15.19 15.24 15.29 15.34 15.39 15.43 15.48 

   -4   14.36 14.41 14.46 14.51 14.56 14.60 14.65 14.70 14.75 14.80 14.86 14.91 14.96 15.00 15.05 15.10 15.15 15.20 15.25 15.29 

   -5   14.15 14.20 14.25 14.30 14.35 14.40 14.45 14.50 14.55 14.60 14.65 14.70 14.75 14.80 14.85 14.90 14.95 15.00 15.05 15.09 

   -6   13.94 13.99 14.04 14.09 14.14 14.19 14.24 14.29 14.34 14.39 14.44 14.49 14.54 14.59 14.64 14.69 14.74 14.79 14.83 14.88 

   -7   13.71 13.76 13.81 13.86 13.91 13.96 14.01 14.06 14.11 14.16 14.21 14.27 14.32 14.37 14.42 14.47 14.51 14.56 14.61 14.66 

   -8   13.48 13.53 13.58 13.63 13.68 13.73 13.78 13.83 13.88 13.93 13.98 14.03 14.08 14.13 14.18 14.23 14.28 14.33 14.37 14.42 

   -9   13.24 13.29 13.34 13.39 13.44 13.49 13.54 13.59 13.64 13.69 13.74 13.79 13.84 13.89 13.94 13.99 14.03 14.08 14.13 14.17 

  

  -10   12.99 13.04 13.09 13.14 13.19 13.24 13.29 13.34 13.39 13.44 13.49 13.54 13.59 13.64 13.69 13.73 13.78 13.83 13.87 13.92 

  -11   12.73 12.78 12.83 12.88 12.93 12.98 13.04 13.09 13.14 13.18 13.23 13.28 13.33 13.38 13.42 13.47 13.52 13.56 13.61 13.65 

  -12   12.46 12.52 12.57 12.62 12.67 12.72 12.77 12.82 12.87 12.91 12.96 13.01 13.06 13.10 13.15 13.20 13.24 13.29 13.33 13.37 

  -13   12.18 12.23 12.28 12.33 12.38 12.43 12.48 12.53 12.58 12.63 12.67 12.72 12.77 12.81 12.86 12.90 12.95 12.99 13.03 13.07 

  -14   11.88 11.93 11.98 12.03 12.08 12.13 12.17 12.22 12.27 12.32 12.36 12.41 12.45 12.50 12.54 12.59 12.63 12.67 12.71 12.75 

  -15   11.55 11.59 11.64 11.69 11.74 11.79 11.84 11.88 11.93 11.98 12.02 12.07 12.11 12.15 12.20 12.24 12.28 12.32 12.36 12.40 

  -16   11.19 11.23 11.28 11.33 11.38 11.42 11.47 11.51 11.56 11.60 11.65 11.69 11.73 11.78 11.82 11.86 11.90 11.94 11.98 12.02 

  -17   10.81 10.86 10.90 10.95 10.99 11.03 11.08 11.12 11.16 11.21 11.25 11.29 11.33 11.37 11.41 11.45 11.49 11.53 11.57 11.61 

  -18   10.43 10.47 10.51 10.55 10.59 10.63 10.67 10.72 10.76 10.80 10.84 10.88 10.92 10.96 11.00 11.04 11.07 11.11 11.15 11.18 

  -19   10.04 10.08 10.12 10.16 10.20 10.24 10.27 10.31 10.35 10.39 10.43 10.46 10.50 10.54 10.58 10.61 10.65 10.68 10.72 10.75 

  

  -20    9.66  9.70  9.74  9.78  9.81  9.85  9.89  9.92  9.96  9.99 10.03 10.06 10.10 10.13 10.16 10.19 10.23 10.26 10.29 10.32 

  -21    9.30  9.34  9.38  9.41  9.45  9.49  9.52  9.55  9.59  9.62  9.65  9.68  9.71  9.74  9.77  9.79  9.82  9.85  9.88  9.90 

  -22    8.96  9.00  9.03  9.07  9.10  9.13  9.17  9.20  9.23  9.26  9.29  9.31  9.34  9.36  9.39  9.41  9.43  9.45  9.47  9.49 

  -23    8.62  8.65  8.69  8.72  8.75  8.78  8.81  8.84  8.87  8.89  8.92  8.94  8.97  8.99  9.01  9.03  9.04  9.06  9.07  9.08 

  -24    8.26  8.30  8.33  8.36  8.39  8.42  8.44  8.47  8.49  8.52  8.54  8.56  8.58  8.60  8.61  8.63  8.64  8.64  8.65  8.65 

  -25    7.89  7.92  7.95  7.98  8.00  8.03  8.05  8.08  8.10  8.12  8.13  8.15  8.16  8.17  8.18  8.19  8.19  8.19  8.19  8.19 

  -26    7.50  7.52  7.54  7.57  7.59  7.61  7.63  7.65  7.66  7.68  7.69  7.70  7.70  7.71  7.71  7.71  7.71  7.71  7.70  7.69 

  -27    7.09  7.11  7.12  7.14  7.15  7.17  7.18  7.19  7.20  7.21  7.21  7.22  7.22  7.22  7.22  7.21  7.21  7.20  7.20  7.19 

  -28    6.68  6.69  6.70  6.71  6.71  6.72  6.73  6.73  6.73  6.73  6.73  6.73  6.73  6.73  6.72  6.72  6.71  6.70  6.69  6.68 

  -29    6.28  6.28  6.28  6.28  6.28  6.28  6.28  6.28  6.28  6.27  6.27  6.27  6.26  6.26  6.25  6.24  6.24  6.23  6.22  6.20 

  

  -30    5.89  5.89  5.88  5.88  5.87  5.87  5.87  5.86  5.86  5.85  5.85  5.84  5.83  5.83  5.82  5.81  5.80  5.79  5.78  5.76 

  -31    5.52  5.52  5.51  5.51  5.50  5.50  5.49  5.49  5.48  5.48  5.47  5.46  5.46  5.45  5.44  5.43  5.42  5.41  5.40  5.38 

  -32    5.18  5.18  5.17  5.17  5.16  5.16  5.15  5.15  5.15  5.14  5.13  5.13  5.12  5.11  5.10  5.10  5.09  5.07  5.06  5.05 

  -33    4.88  4.87  4.87  4.86  4.86  4.86  4.85  4.85  4.84  4.84  4.83  4.83  4.82  4.81  4.80  4.80  4.79  4.78  4.76  4.75 

  -34    4.60  4.60  4.59  4.59  4.59  4.58  4.58  4.58  4.57  4.57  4.56  4.55  4.55  4.54  4.53  4.52  4.51  4.50  4.49  4.48 

  -35    4.35  4.35  4.35  4.35  4.34  4.34  4.34  4.33  4.32  4.32  4.31  4.30  4.29  4.28  4.27  4.26  4.25  4.24  4.22  4.21 

  -36    4.13  4.13  4.13  4.13  4.12  4.12  4.11  4.10  4.10  4.09  4.07  4.06  4.05  4.04  4.02  4.01  3.99  3.98  3.96  3.95 

  -37    3.94  3.94  3.93  3.93  3.92  3.91  3.90  3.89  3.88  3.87  3.85  3.83  3.82  3.80  3.78  3.76  3.74  3.72  3.70  3.69 

  -38    3.76  3.75  3.75  3.74  3.73  3.72  3.70  3.69  3.67  3.65  3.63  3.61  3.59  3.57  3.54  3.52  3.50  3.47  3.45  3.43 

  -39    3.58  3.57  3.57  3.55  3.54  3.53  3.51  3.49  3.47  3.44  3.42  3.39  3.37  3.34  3.31  3.29  3.26  3.23  3.21  3.18 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

  -40    3.39  3.39  3.37  3.36  3.35  3.33  3.31  3.29  3.26  3.24  3.21  3.18  3.15  3.12  3.09  3.06  3.03  3.00  2.97  2.95 

  -41    3.19  3.18  3.17  3.16  3.14  3.12  3.10  3.08  3.06  3.03  3.00  2.97  2.94  2.91  2.88  2.85  2.82  2.79  2.76  2.73 

  -42    2.99  2.97  2.96  2.95  2.93  2.91  2.89  2.87  2.85  2.82  2.79  2.76  2.73  2.70  2.67  2.64  2.61  2.58  2.55  2.53 

  -43    2.78  2.77  2.75  2.74  2.72  2.70  2.68  2.66  2.64  2.62  2.59  2.56  2.53  2.51  2.48  2.45  2.42  2.39  2.36  2.34 

  -44    2.58  2.57  2.55  2.54  2.52  2.50  2.49  2.46  2.44  2.42  2.40  2.37  2.34  2.32  2.29  2.27  2.24  2.21  2.19  2.16 

  -45    2.40  2.39  2.37  2.35  2.34  2.32  2.30  2.28  2.26  2.24  2.21  2.19  2.17  2.14  2.12  2.09  2.07  2.04  2.02  1.99 

  -46    2.24  2.23  2.21  2.19  2.17  2.16  2.14  2.12  2.10  2.07  2.05  2.03  2.00  1.98  1.96  1.93  1.91  1.88  1.86  1.83 

  -47    2.10  2.08  2.07  2.05  2.03  2.01  1.99  1.97  1.95  1.92  1.90  1.88  1.85  1.83  1.81  1.78  1.76  1.73  1.71  1.68 

  -48    1.97  1.96  1.94  1.92  1.90  1.88  1.86  1.83  1.81  1.79  1.76  1.74  1.71  1.69  1.66  1.64  1.61  1.59  1.56  1.54 

  -49    1.86  1.84  1.82  1.80  1.78  1.76  1.73  1.71  1.69  1.66  1.64  1.61  1.59  1.56  1.53  1.51  1.48  1.46  1.43  1.41 

  

  -50    1.74  1.72  1.70  1.68  1.66  1.64  1.62  1.59  1.57  1.54  1.52  1.49  1.47  1.44  1.41  1.39  1.36  1.33  1.31  1.28 

  -51    1.63  1.61  1.59  1.57  1.55  1.53  1.50  1.48  1.46  1.43  1.40  1.38  1.35  1.33  1.30  1.27  1.25  1.22  1.20  1.17 

  -52    1.52  1.50  1.48  1.46  1.44  1.42  1.39  1.37  1.35  1.32  1.30  1.27  1.25  1.22  1.19  1.17  1.14  1.12  1.09  1.07 

  -53    1.41  1.39  1.37  1.35  1.33  1.31  1.29  1.27  1.24  1.22  1.20  1.17  1.15  1.12  1.10  1.07  1.05  1.03  1.00  0.98 

  -54    1.31  1.29  1.27  1.25  1.23  1.21  1.19  1.17  1.15  1.12  1.10  1.08  1.06  1.03  1.01  0.98  0.96  0.94  0.92  0.90 

  -55    1.21  1.19  1.18  1.16  1.14  1.12  1.10  1.08  1.06  1.04  1.02  0.99  0.97  0.95  0.93  0.90  0.88  0.86  0.84  0.82 

  -56    1.13  1.11  1.09  1.08  1.06  1.04  1.02  1.00  0.98  0.96  0.94  0.92  0.89  0.87  0.85  0.83  0.81  0.79  0.77  0.75 

  -57    1.05  1.03  1.02  1.00  0.98  0.96  0.95  0.93  0.91  0.89  0.87  0.85  0.83  0.81  0.78  0.76  0.74  0.72  0.70  0.69 

  -58    0.98  0.96  0.95  0.93  0.91  0.90  0.88  0.86  0.84  0.82  0.80  0.78  0.76  0.74  0.72  0.70  0.68  0.66  0.64  0.63 

  -59    0.91  0.90  0.88  0.87  0.85  0.83  0.81  0.80  0.78  0.76  0.74  0.72  0.70  0.68  0.66  0.64  0.62  0.61  0.59  0.57 

  

  -60    0.85  0.83  0.82  0.80  0.79  0.77  0.75  0.74  0.72  0.70  0.68  0.66  0.64  0.63  0.61  0.59  0.57  0.55  0.53  0.52 

  -61    0.79  0.77  0.76  0.74  0.73  0.71  0.69  0.67  0.66  0.64  0.62  0.61  0.59  0.57  0.55  0.54  0.52  0.50  0.48  0.47 

  -62    0.73  0.71  0.70  0.68  0.66  0.65  0.63  0.62  0.60  0.58  0.57  0.55  0.53  0.52  0.50  0.48  0.47  0.45  0.44  0.42 

  -63    0.67  0.65  0.64  0.62  0.61  0.59  0.57  0.56  0.54  0.53  0.51  0.49  0.48  0.46  0.45  0.43  0.42  0.40  0.39  0.38 

  -64    0.61  0.60  0.58  0.56  0.55  0.53  0.52  0.50  0.49  0.47  0.46  0.44  0.43  0.41  0.40  0.39  0.37  0.36  0.35  0.34 

  -65    0.56  0.54  0.53  0.51  0.50  0.48  0.46  0.45  0.44  0.42  0.41  0.39  0.38  0.37  0.36  0.34  0.33  0.32  0.31  0.30 

  -66    0.51  0.49  0.48  0.46  0.45  0.43  0.42  0.40  0.39  0.38  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27 

  -67    0.46  0.45  0.43  0.42  0.40  0.39  0.37  0.36  0.35  0.34  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.25  0.24 

  -68    0.42  0.40  0.39  0.37  0.36  0.35  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.23  0.22  0.21 

  -69    0.38  0.36  0.35  0.34  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.19 

  

  -70    0.34  0.33  0.32  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.18  0.18  0.17  0.17 

  -71    0.31  0.30  0.29  0.28  0.26  0.25  0.24  0.23  0.22  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.17  0.16  0.15  0.15 

  -72    0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.15  0.14  0.13 

  -73    0.26  0.25  0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.13  0.12 

  -74    0.24  0.23  0.22  0.21  0.20  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11 

  -75    0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10 

  -76    0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.11  0.10  0.10 

  -77    0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.10  0.10  0.10  0.09  0.09 

  -78    0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.08 

  -79    0.14  0.14  0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08 

  

  -80    0.13  0.13  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.07 

  -81    0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07 

  -82    0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.06 

  -83    0.11  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.06  0.06 

  -84    0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.06  0.06 

  -85    0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.06  0.06 

  -86    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.06 

  -87    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07 

  -88    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07 

  -89    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   83    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   82    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   81    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 

   80    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 

  

   79    0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.12 

   78    0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.14  0.15 

   77    0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.18 

   76    0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.19  0.19  0.19  0.20  0.21  0.21 

   75    0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.20  0.20  0.21  0.21  0.21  0.21  0.21  0.22  0.22  0.23  0.23  0.24  0.24 

   74    0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.25  0.25  0.25  0.26  0.26  0.27  0.28 

   73    0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.29  0.29  0.29  0.29  0.30  0.30  0.31 

   72    0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.34  0.34  0.34  0.34  0.35 

   71    0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.39  0.39  0.39  0.39  0.39  0.40 

   70    0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.46 

  

   69    0.51  0.51  0.51  0.52  0.52  0.52  0.52  0.52  0.52  0.52  0.52  0.52  0.52  0.52  0.52  0.52  0.53  0.53  0.53  0.53 

   68    0.60  0.60  0.60  0.60  0.60  0.60  0.60  0.60  0.60  0.60  0.60  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.62 

   67    0.69  0.69  0.69  0.69  0.70  0.70  0.70  0.70  0.70  0.70  0.70  0.70  0.70  0.70  0.70  0.70  0.71  0.71  0.71  0.71 

   66    0.79  0.79  0.79  0.79  0.80  0.80  0.80  0.80  0.80  0.81  0.81  0.81  0.81  0.81  0.81  0.81  0.81  0.81  0.82  0.82 

   65    0.89  0.89  0.90  0.90  0.90  0.91  0.91  0.91  0.92  0.92  0.92  0.92  0.93  0.93  0.93  0.93  0.93  0.93  0.93  0.93 

   64    1.00  1.00  1.01  1.01  1.02  1.02  1.03  1.03  1.04  1.04  1.04  1.05  1.05  1.05  1.06  1.06  1.06  1.06  1.06  1.06 

   63    1.12  1.12  1.13  1.13  1.14  1.14  1.15  1.16  1.16  1.17  1.17  1.18  1.18  1.19  1.19  1.20  1.20  1.20  1.20  1.20 

   62    1.24  1.25  1.25  1.26  1.26  1.27  1.28  1.29  1.30  1.30  1.31  1.32  1.32  1.33  1.34  1.34  1.34  1.34  1.34  1.34 

   61    1.38  1.39  1.39  1.40  1.41  1.41  1.42  1.43  1.44  1.45  1.46  1.46  1.47  1.48  1.48  1.49  1.49  1.49  1.49  1.49 

   60    1.54  1.54  1.55  1.55  1.56  1.57  1.58  1.58  1.59  1.60  1.61  1.62  1.62  1.63  1.64  1.64  1.64  1.65  1.65  1.65 

  

   59    1.71  1.72  1.72  1.73  1.73  1.74  1.74  1.75  1.76  1.76  1.77  1.77  1.78  1.79  1.79  1.80  1.80  1.80  1.81  1.81 

   58    1.91  1.91  1.91  1.92  1.92  1.92  1.92  1.93  1.93  1.93  1.94  1.94  1.95  1.95  1.95  1.96  1.96  1.97  1.98  1.98 

   57    2.12  2.12  2.12  2.12  2.12  2.12  2.12  2.12  2.12  2.12  2.12  2.12  2.13  2.13  2.13  2.14  2.15  2.15  2.16  2.17 

   56    2.34  2.34  2.34  2.34  2.34  2.34  2.34  2.34  2.33  2.33  2.33  2.33  2.33  2.33  2.34  2.34  2.35  2.36  2.37  2.39 

   55    2.58  2.58  2.58  2.58  2.58  2.58  2.58  2.57  2.57  2.57  2.57  2.57  2.57  2.57  2.57  2.58  2.59  2.60  2.61  2.63 

   54    2.83  2.84  2.84  2.84  2.84  2.84  2.84  2.84  2.83  2.83  2.83  2.83  2.84  2.84  2.84  2.85  2.86  2.87  2.88  2.90 

   53    3.10  3.10  3.11  3.11  3.11  3.11  3.12  3.12  3.12  3.12  3.12  3.13  3.13  3.14  3.14  3.15  3.16  3.17  3.18  3.19 

   52    3.37  3.38  3.38  3.39  3.39  3.40  3.41  3.41  3.42  3.42  3.43  3.44  3.44  3.45  3.46  3.47  3.47  3.48  3.49  3.50 

   51    3.65  3.66  3.67  3.67  3.68  3.69  3.70  3.71  3.72  3.73  3.74  3.75  3.76  3.77  3.78  3.79  3.79  3.80  3.81  3.82 

   50    3.93  3.94  3.95  3.96  3.97  3.98  4.00  4.01  4.02  4.03  4.05  4.06  4.07  4.08  4.09  4.10  4.11  4.12  4.12  4.13 

  

   49    4.21  4.22  4.24  4.25  4.26  4.27  4.29  4.30  4.31  4.33  4.34  4.35  4.37  4.38  4.39  4.40  4.41  4.42  4.42  4.43 

   48    4.51  4.52  4.53  4.54  4.55  4.57  4.58  4.59  4.61  4.62  4.63  4.65  4.66  4.67  4.69  4.70  4.71  4.72  4.73  4.73 

   47    4.81  4.82  4.83  4.85  4.86  4.87  4.88  4.90  4.91  4.92  4.94  4.95  4.97  4.98  5.00  5.01  5.02  5.03  5.04  5.05 

   46    5.14  5.15  5.16  5.17  5.18  5.20  5.21  5.22  5.24  5.25  5.27  5.28  5.30  5.31  5.33  5.34  5.36  5.37  5.39  5.40 

   45    5.49  5.50  5.51  5.53  5.54  5.55  5.57  5.59  5.60  5.62  5.63  5.65  5.67  5.69  5.70  5.72  5.74  5.75  5.77  5.78 

   44    5.87  5.89  5.90  5.92  5.93  5.95  5.97  5.99  6.01  6.03  6.05  6.07  6.09  6.11  6.13  6.15  6.17  6.19  6.21  6.23 

   43    6.29  6.31  6.33  6.35  6.37  6.39  6.41  6.43  6.46  6.48  6.50  6.53  6.55  6.57  6.60  6.62  6.65  6.67  6.70  6.73 

   42    6.76  6.78  6.80  6.82  6.85  6.87  6.89  6.92  6.95  6.97  7.00  7.03  7.06  7.08  7.11  7.14  7.17  7.20  7.23  7.27 

   41    7.26  7.29  7.31  7.34  7.37  7.39  7.42  7.45  7.48  7.51  7.54  7.57  7.60  7.63  7.67  7.70  7.73  7.77  7.80  7.84 

   40    7.82  7.85  7.87  7.90  7.93  7.96  7.99  8.02  8.06  8.09  8.12  8.15  8.19  8.22  8.26  8.29  8.32  8.36  8.39  8.43 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   39    8.43  8.46  8.48  8.52  8.55  8.58  8.61  8.64  8.68  8.71  8.74  8.78  8.81  8.84  8.88  8.91  8.94  8.97  9.00  9.03 

   38    9.06  9.09  9.13  9.16  9.20  9.23  9.26  9.30  9.33  9.36  9.39  9.43  9.46  9.48  9.51  9.54  9.56  9.59  9.61  9.63 

   37    9.69  9.73  9.77  9.81  9.85  9.88  9.92  9.95  9.98 10.02 10.05 10.07 10.10 10.13 10.15 10.17 10.18 10.20 10.21 10.22 

   36   10.30 10.34 10.39 10.43 10.47 10.51 10.54 10.58 10.61 10.64 10.67 10.70 10.72 10.74 10.76 10.78 10.79 10.79 10.80 10.80 

   35   10.85 10.90 10.94 10.99 11.03 11.07 11.11 11.15 11.18 11.22 11.25 11.28 11.30 11.32 11.34 11.35 11.36 11.36 11.36 11.36 

   34   11.33 11.37 11.42 11.46 11.51 11.56 11.60 11.64 11.68 11.72 11.75 11.79 11.82 11.84 11.86 11.88 11.89 11.90 11.90 11.90 

   33   11.74 11.79 11.84 11.88 11.93 11.98 12.03 12.07 12.12 12.16 12.20 12.24 12.27 12.31 12.34 12.36 12.38 12.40 12.41 12.42 

   32   12.12 12.17 12.21 12.26 12.31 12.36 12.41 12.46 12.51 12.56 12.61 12.65 12.69 12.73 12.77 12.80 12.84 12.86 12.88 12.90 

   31   12.48 12.53 12.58 12.63 12.68 12.73 12.78 12.83 12.88 12.94 12.99 13.04 13.09 13.13 13.18 13.22 13.26 13.29 13.33 13.36 

   30   12.85 12.90 12.94 12.99 13.05 13.10 13.15 13.20 13.26 13.31 13.36 13.42 13.47 13.52 13.56 13.61 13.65 13.69 13.73 13.77 

  

   29   13.24 13.29 13.33 13.38 13.43 13.48 13.53 13.59 13.64 13.69 13.74 13.79 13.84 13.89 13.94 13.98 14.02 14.07 14.11 14.15 

   28   13.64 13.69 13.73 13.78 13.82 13.87 13.92 13.97 14.02 14.07 14.11 14.16 14.21 14.25 14.29 14.33 14.37 14.41 14.45 14.49 

   27   14.04 14.08 14.12 14.16 14.20 14.25 14.29 14.34 14.38 14.43 14.47 14.51 14.55 14.59 14.63 14.67 14.70 14.74 14.77 14.81 

   26   14.41 14.45 14.49 14.53 14.57 14.60 14.64 14.68 14.72 14.76 14.80 14.84 14.87 14.91 14.94 14.98 15.01 15.04 15.07 15.10 

   25   14.75 14.79 14.82 14.86 14.89 14.93 14.96 15.00 15.03 15.07 15.10 15.13 15.17 15.20 15.23 15.26 15.29 15.32 15.35 15.37 

   24   15.03 15.07 15.10 15.14 15.17 15.20 15.24 15.27 15.30 15.33 15.37 15.40 15.43 15.46 15.49 15.52 15.55 15.58 15.60 15.63 

   23   15.27 15.31 15.34 15.38 15.41 15.44 15.48 15.51 15.54 15.57 15.60 15.63 15.66 15.69 15.72 15.75 15.78 15.81 15.84 15.86 

   22   15.47 15.51 15.55 15.58 15.62 15.65 15.68 15.72 15.75 15.78 15.81 15.84 15.88 15.91 15.94 15.97 16.00 16.02 16.05 16.08 

   21   15.65 15.69 15.72 15.76 15.80 15.83 15.87 15.90 15.94 15.97 16.00 16.04 16.07 16.10 16.13 16.16 16.19 16.22 16.25 16.27 

   20   15.81 15.85 15.88 15.92 15.96 16.00 16.03 16.07 16.11 16.14 16.18 16.21 16.24 16.28 16.31 16.34 16.37 16.40 16.43 16.45 

  

   19   15.96 16.00 16.04 16.08 16.11 16.15 16.19 16.23 16.26 16.30 16.34 16.37 16.41 16.44 16.47 16.50 16.53 16.56 16.59 16.61 

   18   16.11 16.14 16.18 16.22 16.26 16.30 16.34 16.37 16.41 16.45 16.48 16.52 16.55 16.59 16.62 16.65 16.68 16.71 16.74 16.76 

   17   16.24 16.28 16.32 16.35 16.39 16.43 16.47 16.51 16.54 16.58 16.62 16.65 16.69 16.72 16.75 16.78 16.81 16.84 16.87 16.90 

   16   16.36 16.40 16.43 16.47 16.51 16.55 16.59 16.62 16.66 16.70 16.73 16.77 16.80 16.84 16.87 16.90 16.93 16.96 16.99 17.01 

   15   16.46 16.50 16.54 16.58 16.61 16.65 16.69 16.73 16.76 16.80 16.83 16.87 16.90 16.94 16.97 17.00 17.03 17.06 17.09 17.11 

   14   16.54 16.58 16.62 16.66 16.70 16.74 16.77 16.81 16.85 16.88 16.92 16.95 16.99 17.02 17.05 17.08 17.11 17.14 17.17 17.20 

   13   16.61 16.65 16.69 16.73 16.76 16.80 16.84 16.88 16.91 16.95 16.99 17.02 17.06 17.09 17.12 17.15 17.18 17.21 17.24 17.27 

   12   16.65 16.69 16.73 16.77 16.81 16.85 16.89 16.93 16.97 17.00 17.04 17.07 17.11 17.14 17.17 17.20 17.23 17.26 17.29 17.32 

   11   16.68 16.73 16.77 16.81 16.85 16.88 16.92 16.96 17.00 17.04 17.07 17.11 17.14 17.18 17.21 17.24 17.27 17.30 17.33 17.35 

   10   16.70 16.74 16.78 16.82 16.86 16.90 16.94 16.98 17.02 17.05 17.09 17.13 17.16 17.20 17.23 17.26 17.29 17.32 17.35 17.37 

  

    9   16.70 16.74 16.78 16.82 16.86 16.90 16.94 16.98 17.02 17.06 17.09 17.13 17.17 17.20 17.23 17.26 17.29 17.32 17.35 17.38 

    8   16.69 16.73 16.77 16.81 16.85 16.89 16.93 16.97 17.01 17.05 17.08 17.12 17.15 17.19 17.22 17.25 17.28 17.31 17.34 17.37 

    7   16.66 16.70 16.74 16.78 16.82 16.86 16.90 16.94 16.98 17.02 17.05 17.09 17.12 17.16 17.19 17.22 17.25 17.28 17.31 17.34 

    6   16.61 16.65 16.70 16.74 16.78 16.82 16.86 16.90 16.94 16.97 17.01 17.05 17.08 17.11 17.15 17.18 17.21 17.24 17.27 17.29 

    5   16.55 16.59 16.64 16.68 16.72 16.76 16.80 16.84 16.88 16.91 16.95 16.99 17.02 17.06 17.09 17.12 17.15 17.18 17.21 17.23 

    4   16.47 16.52 16.56 16.60 16.64 16.68 16.72 16.76 16.80 16.84 16.88 16.91 16.95 16.98 17.01 17.05 17.08 17.11 17.13 17.16 

    3   16.38 16.42 16.46 16.51 16.55 16.59 16.63 16.67 16.71 16.75 16.79 16.82 16.86 16.89 16.92 16.96 16.99 17.02 17.05 17.07 

    2   16.27 16.31 16.36 16.40 16.44 16.48 16.52 16.56 16.60 16.64 16.68 16.72 16.75 16.79 16.82 16.85 16.88 16.91 16.94 16.97 

    1   16.15 16.19 16.23 16.28 16.32 16.36 16.40 16.44 16.48 16.52 16.56 16.60 16.63 16.67 16.70 16.73 16.76 16.79 16.82 16.85 

    0   16.01 16.05 16.10 16.14 16.18 16.23 16.27 16.31 16.35 16.39 16.43 16.46 16.50 16.53 16.57 16.60 16.63 16.66 16.69 16.72 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   -1   15.86 15.91 15.95 15.99 16.04 16.08 16.12 16.16 16.20 16.24 16.28 16.31 16.35 16.39 16.42 16.45 16.48 16.51 16.54 16.57 

   -2   15.70 15.75 15.79 15.83 15.88 15.92 15.96 16.00 16.04 16.08 16.12 16.15 16.19 16.22 16.26 16.29 16.32 16.35 16.38 16.41 

   -3   15.53 15.57 15.62 15.66 15.70 15.75 15.79 15.83 15.87 15.91 15.94 15.98 16.02 16.05 16.08 16.11 16.15 16.18 16.20 16.23 

   -4   15.34 15.39 15.43 15.47 15.52 15.56 15.60 15.64 15.68 15.72 15.75 15.79 15.83 15.86 15.89 15.92 15.96 15.98 16.01 16.04 

   -5   15.14 15.19 15.23 15.27 15.32 15.36 15.40 15.44 15.48 15.51 15.55 15.59 15.62 15.66 15.69 15.72 15.75 15.78 15.81 15.84 

   -6   14.93 14.97 15.02 15.06 15.10 15.14 15.18 15.22 15.26 15.30 15.33 15.37 15.40 15.44 15.47 15.50 15.53 15.56 15.59 15.62 

   -7   14.70 14.75 14.79 14.83 14.87 14.91 14.95 14.99 15.03 15.07 15.10 15.14 15.17 15.21 15.24 15.27 15.30 15.33 15.35 15.38 

   -8   14.46 14.51 14.55 14.59 14.63 14.67 14.71 14.75 14.79 14.83 14.86 14.90 14.93 14.96 14.99 15.02 15.05 15.08 15.11 15.13 

   -9   14.22 14.26 14.30 14.34 14.38 14.42 14.46 14.50 14.54 14.57 14.61 14.64 14.68 14.71 14.74 14.77 14.80 14.82 14.85 14.88 

  

  -10   13.96 14.00 14.04 14.09 14.13 14.16 14.20 14.24 14.28 14.31 14.34 14.38 14.41 14.44 14.47 14.50 14.53 14.56 14.58 14.61 

  -11   13.69 13.74 13.78 13.82 13.86 13.89 13.93 13.97 14.00 14.04 14.07 14.10 14.13 14.16 14.19 14.22 14.25 14.28 14.30 14.33 

  -12   13.41 13.46 13.50 13.54 13.57 13.61 13.65 13.68 13.72 13.75 13.78 13.81 13.85 13.87 13.90 13.93 13.96 13.98 14.01 14.03 

  -13   13.12 13.16 13.20 13.23 13.27 13.31 13.34 13.38 13.41 13.45 13.48 13.51 13.54 13.57 13.59 13.62 13.65 13.67 13.69 13.71 

  -14   12.79 12.83 12.87 12.91 12.95 12.98 13.02 13.05 13.09 13.12 13.15 13.18 13.21 13.24 13.26 13.29 13.31 13.33 13.36 13.38 

  -15   12.44 12.48 12.52 12.55 12.59 12.63 12.66 12.70 12.73 12.76 12.79 12.82 12.85 12.88 12.91 12.93 12.95 12.97 12.99 13.01 

  -16   12.05 12.09 12.13 12.17 12.20 12.24 12.28 12.31 12.35 12.38 12.41 12.44 12.47 12.49 12.52 12.54 12.56 12.58 12.60 12.62 

  -17   11.64 11.68 11.72 11.75 11.79 11.83 11.86 11.90 11.93 11.97 12.00 12.03 12.06 12.08 12.10 12.12 12.14 12.16 12.17 12.18 

  -18   11.22 11.25 11.28 11.32 11.36 11.39 11.43 11.46 11.50 11.53 11.56 11.59 11.61 11.64 11.66 11.67 11.68 11.70 11.71 11.72 

  -19   10.78 10.81 10.85 10.88 10.91 10.95 10.98 11.01 11.04 11.07 11.10 11.12 11.14 11.16 11.18 11.19 11.20 11.20 11.21 11.22 

  

  -20   10.35 10.38 10.41 10.44 10.46 10.49 10.52 10.54 10.56 10.58 10.60 10.62 10.64 10.65 10.66 10.67 10.68 10.68 10.68 10.68 

  -21    9.93  9.95  9.98 10.00 10.02 10.03 10.05 10.06 10.07 10.08 10.09 10.10 10.11 10.11 10.12 10.12 10.12 10.12 10.12 10.11 

  -22    9.51  9.53  9.54  9.55  9.56  9.56  9.57  9.57  9.57  9.57  9.57  9.57  9.57  9.56  9.56  9.55  9.54  9.53  9.52  9.50 

  -23    9.09  9.09  9.09  9.09  9.09  9.09  9.08  9.07  9.07  9.06  9.04  9.03  9.02  9.00  8.99  8.97  8.95  8.93  8.91  8.88 

  -24    8.65  8.64  8.63  8.62  8.61  8.60  8.58  8.57  8.55  8.53  8.51  8.49  8.47  8.44  8.41  8.39  8.36  8.33  8.30  8.27 

  -25    8.18  8.17  8.16  8.14  8.12  8.10  8.08  8.06  8.03  8.00  7.98  7.95  7.92  7.88  7.85  7.82  7.79  7.76  7.72  7.69 

  -26    7.69  7.67  7.66  7.64  7.62  7.59  7.57  7.54  7.51  7.47  7.44  7.41  7.37  7.34  7.31  7.28  7.25  7.21  7.18  7.15 

  -27    7.18  7.16  7.15  7.12  7.10  7.07  7.05  7.02  6.98  6.95  6.92  6.88  6.85  6.82  6.79  6.76  6.73  6.71  6.68  6.65 

  -28    6.67  6.66  6.64  6.62  6.59  6.57  6.54  6.51  6.48  6.45  6.42  6.39  6.36  6.33  6.31  6.28  6.26  6.23  6.21  6.19 

  -29    6.19  6.17  6.15  6.13  6.11  6.09  6.06  6.04  6.01  5.98  5.96  5.93  5.91  5.88  5.86  5.84  5.82  5.80  5.78  5.76 

  

  -30    5.75  5.73  5.72  5.70  5.68  5.66  5.63  5.61  5.59  5.57  5.55  5.52  5.50  5.48  5.46  5.44  5.42  5.40  5.39  5.37 

  -31    5.37  5.35  5.34  5.32  5.30  5.28  5.26  5.25  5.23  5.21  5.19  5.17  5.15  5.13  5.11  5.09  5.07  5.05  5.03  5.01 

  -32    5.04  5.02  5.01  4.99  4.97  4.96  4.94  4.93  4.91  4.89  4.87  4.85  4.83  4.81  4.79  4.77  4.75  4.73  4.71  4.69 

  -33    4.74  4.73  4.71  4.70  4.68  4.67  4.65  4.64  4.62  4.60  4.58  4.57  4.55  4.52  4.50  4.48  4.45  4.43  4.40  4.38 

  -34    4.47  4.45  4.44  4.43  4.41  4.40  4.38  4.37  4.35  4.33  4.32  4.30  4.27  4.25  4.23  4.20  4.17  4.15  4.12  4.09 

  -35    4.20  4.19  4.17  4.16  4.15  4.13  4.12  4.10  4.08  4.07  4.05  4.03  4.01  3.98  3.96  3.93  3.90  3.87  3.84  3.81 

  -36    3.93  3.92  3.91  3.89  3.88  3.86  3.85  3.83  3.81  3.79  3.77  3.75  3.73  3.71  3.68  3.65  3.63  3.60  3.56  3.53 

  -37    3.67  3.65  3.63  3.62  3.60  3.58  3.57  3.55  3.53  3.51  3.49  3.47  3.45  3.43  3.41  3.38  3.35  3.32  3.29  3.25 

  -38    3.41  3.39  3.37  3.35  3.33  3.31  3.29  3.28  3.26  3.24  3.22  3.20  3.18  3.16  3.13  3.11  3.08  3.05  3.02  2.98 

  -39    3.16  3.13  3.11  3.09  3.07  3.05  3.03  3.01  2.99  2.98  2.96  2.94  2.92  2.89  2.87  2.85  2.82  2.79  2.76  2.73 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

  -40    2.92  2.90  2.87  2.85  2.83  2.81  2.79  2.77  2.75  2.73  2.71  2.69  2.67  2.65  2.62  2.60  2.57  2.55  2.52  2.49 

  -41    2.70  2.68  2.65  2.63  2.61  2.59  2.57  2.55  2.53  2.51  2.49  2.47  2.44  2.42  2.40  2.37  2.35  2.32  2.29  2.27 

  -42    2.50  2.48  2.45  2.43  2.41  2.38  2.36  2.34  2.32  2.30  2.28  2.26  2.23  2.21  2.19  2.17  2.14  2.11  2.09  2.06 

  -43    2.31  2.29  2.26  2.24  2.22  2.20  2.17  2.15  2.13  2.11  2.09  2.06  2.04  2.02  2.00  1.97  1.95  1.92  1.90  1.87 

  -44    2.14  2.11  2.09  2.07  2.04  2.02  2.00  1.97  1.95  1.93  1.91  1.89  1.86  1.84  1.82  1.80  1.77  1.75  1.73  1.70 

  -45    1.97  1.95  1.92  1.90  1.88  1.85  1.83  1.81  1.79  1.76  1.74  1.72  1.70  1.67  1.65  1.63  1.61  1.58  1.56  1.54 

  -46    1.81  1.79  1.76  1.74  1.72  1.69  1.67  1.65  1.63  1.61  1.58  1.56  1.54  1.52  1.50  1.47  1.45  1.43  1.41  1.39 

  -47    1.66  1.64  1.61  1.59  1.57  1.54  1.52  1.50  1.48  1.46  1.44  1.41  1.39  1.37  1.35  1.33  1.31  1.29  1.26  1.24 

  -48    1.52  1.49  1.47  1.45  1.42  1.40  1.38  1.36  1.34  1.32  1.30  1.28  1.26  1.24  1.22  1.19  1.17  1.15  1.13  1.11 

  -49    1.38  1.36  1.34  1.31  1.29  1.27  1.25  1.23  1.21  1.19  1.17  1.15  1.13  1.11  1.09  1.07  1.05  1.03  1.01  0.99 

  

  -50    1.26  1.24  1.21  1.19  1.17  1.15  1.13  1.11  1.09  1.07  1.05  1.04  1.02  1.00  0.98  0.96  0.94  0.92  0.90  0.88 

  -51    1.15  1.13  1.10  1.08  1.06  1.04  1.02  1.01  0.99  0.97  0.95  0.93  0.92  0.90  0.88  0.86  0.84  0.82  0.80  0.78 

  -52    1.05  1.03  1.01  0.99  0.97  0.95  0.93  0.91  0.89  0.88  0.86  0.84  0.82  0.81  0.79  0.77  0.75  0.73  0.72  0.70 

  -53    0.96  0.94  0.92  0.90  0.88  0.86  0.84  0.82  0.81  0.79  0.77  0.76  0.74  0.72  0.71  0.69  0.67  0.66  0.64  0.62 

  -54    0.88  0.86  0.84  0.82  0.80  0.78  0.76  0.75  0.73  0.71  0.70  0.68  0.66  0.65  0.63  0.62  0.60  0.58  0.57  0.55 

  -55    0.80  0.78  0.76  0.74  0.73  0.71  0.69  0.68  0.66  0.64  0.63  0.61  0.60  0.58  0.57  0.55  0.53  0.52  0.50  0.49 

  -56    0.73  0.71  0.69  0.68  0.66  0.64  0.62  0.61  0.59  0.58  0.56  0.55  0.53  0.52  0.50  0.49  0.47  0.46  0.44  0.43 

  -57    0.67  0.65  0.63  0.61  0.60  0.58  0.56  0.55  0.53  0.52  0.50  0.49  0.47  0.46  0.44  0.43  0.42  0.40  0.39  0.38 

  -58    0.61  0.59  0.57  0.55  0.54  0.52  0.51  0.49  0.47  0.46  0.45  0.43  0.42  0.40  0.39  0.38  0.36  0.35  0.34  0.33 

  -59    0.55  0.53  0.52  0.50  0.48  0.47  0.45  0.44  0.42  0.41  0.39  0.38  0.37  0.35  0.34  0.33  0.32  0.31  0.30  0.29 

  

  -60    0.50  0.48  0.47  0.45  0.44  0.42  0.41  0.39  0.38  0.36  0.35  0.34  0.33  0.31  0.30  0.29  0.28  0.27  0.26  0.25 

  -61    0.45  0.44  0.42  0.41  0.39  0.38  0.36  0.35  0.34  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.23  0.23  0.22 

  -62    0.41  0.39  0.38  0.36  0.35  0.34  0.33  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19 

  -63    0.36  0.35  0.34  0.33  0.32  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.18  0.17 

  -64    0.33  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.20  0.19  0.18  0.17  0.16  0.16  0.15 

  -65    0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.22  0.21  0.20  0.19  0.18  0.18  0.17  0.16  0.15  0.15  0.14  0.13 

  -66    0.26  0.25  0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.14  0.13  0.13  0.12  0.11 

  -67    0.23  0.22  0.21  0.20  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.12  0.12  0.11  0.10  0.10 

  -68    0.20  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.13  0.12  0.11  0.11  0.10  0.09  0.09  0.08 

  -69    0.18  0.17  0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.10  0.10  0.09  0.09  0.08  0.07  0.07 

  

  -70    0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.07  0.07  0.06  0.06 

  -71    0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.08  0.07  0.07  0.06  0.06  0.05  0.05 

  -72    0.13  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.04  0.04 

  -73    0.12  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.04  0.04  0.03 

  -74    0.11  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.03  0.03 

  -75    0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03 

  -76    0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02 

  -77    0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02 

  -78    0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01 

  -79    0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01 

  

  -80    0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01 

  -81    0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01 

  -82    0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02 

  -83    0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02 

  -84    0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03 

  -85    0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03 

  -86    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04 

  -87    0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05 

  -88    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06 

  -89    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02 

   83    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05 

   82    0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.07  0.07 

   81    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.09  0.09 

   80    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10 

  

   79    0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.10  0.10  0.09  0.09  0.09 

   78    0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.14  0.14  0.13  0.12  0.12  0.11  0.10  0.09  0.08  0.07 

   77    0.18  0.18  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.18  0.17  0.17  0.15  0.14  0.13  0.11  0.10  0.08  0.06  0.05 

   76    0.22  0.22  0.22  0.23  0.23  0.23  0.23  0.23  0.22  0.22  0.21  0.19  0.18  0.16  0.14  0.12  0.10  0.08  0.06  0.05 

   75    0.25  0.25  0.26  0.26  0.27  0.27  0.27  0.26  0.26  0.25  0.24  0.23  0.21  0.19  0.17  0.15  0.13  0.11  0.09  0.07 

   74    0.28  0.29  0.29  0.30  0.30  0.30  0.30  0.30  0.29  0.29  0.28  0.26  0.25  0.23  0.21  0.20  0.18  0.16  0.14  0.12 

   73    0.31  0.32  0.32  0.33  0.33  0.33  0.33  0.33  0.33  0.32  0.32  0.31  0.30  0.29  0.27  0.26  0.24  0.23  0.21  0.20 

   72    0.35  0.35  0.36  0.36  0.36  0.37  0.37  0.37  0.37  0.37  0.36  0.36  0.35  0.35  0.34  0.33  0.32  0.31  0.30  0.29 

   71    0.40  0.40  0.40  0.41  0.41  0.41  0.41  0.41  0.42  0.42  0.42  0.42  0.42  0.41  0.41  0.41  0.40  0.40  0.40  0.40 

   70    0.46  0.46  0.46  0.46  0.47  0.47  0.47  0.47  0.48  0.48  0.48  0.48  0.48  0.49  0.49  0.49  0.49  0.49  0.49  0.50 

  

   69    0.53  0.53  0.54  0.54  0.54  0.54  0.55  0.55  0.55  0.55  0.55  0.56  0.56  0.56  0.57  0.57  0.57  0.58  0.58  0.59 

   68    0.62  0.62  0.62  0.62  0.63  0.63  0.63  0.63  0.63  0.64  0.64  0.64  0.64  0.65  0.65  0.66  0.66  0.67  0.67  0.68 

   67    0.71  0.71  0.72  0.72  0.72  0.72  0.72  0.73  0.73  0.73  0.73  0.73  0.74  0.74  0.74  0.75  0.75  0.76  0.76  0.77 

   66    0.82  0.82  0.82  0.82  0.82  0.82  0.83  0.83  0.83  0.83  0.83  0.83  0.84  0.84  0.84  0.85  0.85  0.85  0.86  0.86 

   65    0.93  0.93  0.93  0.93  0.93  0.93  0.94  0.94  0.94  0.94  0.94  0.94  0.94  0.95  0.95  0.95  0.96  0.96  0.96  0.97 

   64    1.06  1.06  1.06  1.06  1.05  1.05  1.05  1.05  1.05  1.05  1.06  1.06  1.06  1.06  1.06  1.07  1.07  1.07  1.08  1.08 

   63    1.19  1.19  1.19  1.19  1.18  1.18  1.18  1.18  1.18  1.18  1.18  1.18  1.18  1.19  1.19  1.19  1.20  1.20  1.20  1.21 

   62    1.34  1.34  1.33  1.33  1.33  1.32  1.32  1.32  1.32  1.32  1.32  1.32  1.32  1.32  1.33  1.33  1.33  1.34  1.34  1.35 

   61    1.49  1.49  1.48  1.48  1.48  1.48  1.47  1.47  1.47  1.47  1.47  1.47  1.47  1.48  1.48  1.48  1.49  1.49  1.50  1.51 

   60    1.65  1.65  1.65  1.65  1.64  1.64  1.64  1.64  1.64  1.64  1.64  1.64  1.64  1.65  1.65  1.65  1.66  1.66  1.67  1.68 

  

   59    1.81  1.82  1.82  1.82  1.82  1.82  1.83  1.83  1.83  1.83  1.83  1.83  1.84  1.84  1.84  1.84  1.85  1.85  1.86  1.86 

   58    1.99  2.00  2.00  2.01  2.02  2.02  2.03  2.03  2.04  2.04  2.04  2.05  2.05  2.05  2.05  2.06  2.06  2.06  2.06  2.06 

   57    2.18  2.19  2.20  2.21  2.23  2.24  2.25  2.25  2.26  2.27  2.27  2.28  2.28  2.28  2.28  2.29  2.29  2.28  2.28  2.29 

   56    2.40  2.41  2.43  2.44  2.45  2.47  2.48  2.49  2.50  2.51  2.52  2.53  2.53  2.53  2.53  2.53  2.53  2.53  2.53  2.53 

   55    2.64  2.66  2.67  2.69  2.70  2.72  2.74  2.75  2.76  2.77  2.78  2.79  2.79  2.79  2.79  2.79  2.79  2.79  2.79  2.79 

   54    2.91  2.93  2.94  2.96  2.98  2.99  3.01  3.02  3.03  3.04  3.05  3.06  3.06  3.06  3.07  3.07  3.07  3.07  3.07  3.07 

   53    3.21  3.22  3.24  3.25  3.26  3.28  3.29  3.30  3.31  3.32  3.33  3.34  3.34  3.35  3.35  3.35  3.36  3.36  3.36  3.36 

   52    3.52  3.53  3.54  3.55  3.56  3.57  3.58  3.59  3.60  3.61  3.62  3.62  3.63  3.63  3.64  3.64  3.65  3.66  3.66  3.67 

   51    3.83  3.84  3.84  3.85  3.86  3.87  3.88  3.88  3.89  3.90  3.90  3.91  3.92  3.92  3.93  3.94  3.95  3.95  3.96  3.97 

   50    4.14  4.14  4.15  4.15  4.16  4.16  4.17  4.17  4.18  4.18  4.19  4.20  4.20  4.21  4.22  4.23  4.24  4.25  4.26  4.27 

  

   49    4.43  4.44  4.44  4.45  4.45  4.45  4.46  4.46  4.46  4.47  4.48  4.48  4.49  4.50  4.51  4.52  4.53  4.54  4.55  4.56 

   48    4.74  4.74  4.74  4.75  4.75  4.75  4.76  4.76  4.76  4.77  4.78  4.78  4.79  4.80  4.81  4.81  4.82  4.83  4.84  4.85 

   47    5.06  5.06  5.07  5.07  5.07  5.08  5.08  5.09  5.09  5.10  5.10  5.11  5.12  5.13  5.13  5.14  5.15  5.15  5.16  5.17 

   46    5.41  5.42  5.42  5.43  5.44  5.45  5.45  5.46  5.47  5.47  5.48  5.49  5.49  5.50  5.51  5.51  5.52  5.53  5.53  5.54 

   45    5.80  5.81  5.83  5.84  5.86  5.87  5.88  5.89  5.90  5.91  5.92  5.93  5.93  5.94  5.95  5.95  5.96  5.97  5.97  5.98 

   44    6.25  6.27  6.30  6.32  6.34  6.36  6.38  6.39  6.41  6.42  6.43  6.44  6.45  6.46  6.47  6.47  6.48  6.49  6.50  6.51 

   43    6.76  6.79  6.81  6.84  6.87  6.90  6.92  6.95  6.97  6.98  7.00  7.01  7.02  7.04  7.05  7.06  7.07  7.08  7.09  7.10 

   42    7.30  7.34  7.37  7.40  7.44  7.47  7.50  7.53  7.55  7.57  7.59  7.61  7.63  7.64  7.66  7.67  7.68  7.70  7.71  7.72 

   41    7.87  7.91  7.95  7.98  8.02  8.05  8.08  8.11  8.14  8.17  8.19  8.21  8.23  8.25  8.27  8.28  8.30  8.31  8.33  8.34 

   40    8.46  8.50  8.53  8.56  8.59  8.62  8.65  8.68  8.71  8.74  8.76  8.78  8.80  8.82  8.84  8.86  8.88  8.89  8.91  8.93 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   39    9.05  9.08  9.11  9.13  9.15  9.18  9.20  9.22  9.24  9.27  9.29  9.31  9.33  9.34  9.36  9.38  9.40  9.42  9.43  9.45 

   38    9.64  9.66  9.67  9.69  9.70  9.71  9.73  9.74  9.75  9.77  9.78  9.80  9.81  9.83  9.84  9.86  9.88  9.90  9.91  9.93 

   37   10.23 10.23 10.23 10.24 10.24 10.24 10.25 10.25 10.25 10.26 10.26 10.27 10.28 10.29 10.31 10.32 10.34 10.36 10.38 10.39 

   36   10.80 10.79 10.79 10.78 10.78 10.77 10.77 10.76 10.76 10.76 10.76 10.76 10.77 10.77 10.78 10.80 10.81 10.83 10.85 10.87 

   35   11.36 11.35 11.34 11.33 11.32 11.31 11.30 11.29 11.29 11.28 11.28 11.28 11.28 11.29 11.30 11.31 11.32 11.34 11.35 11.37 

   34   11.90 11.89 11.89 11.88 11.87 11.87 11.86 11.85 11.85 11.85 11.85 11.85 11.85 11.86 11.87 11.88 11.89 11.90 11.92 11.94 

   33   12.42 12.43 12.43 12.43 12.43 12.43 12.43 12.42 12.43 12.43 12.43 12.44 12.45 12.46 12.47 12.48 12.49 12.51 12.52 12.53 

   32   12.92 12.93 12.94 12.95 12.96 12.97 12.98 12.99 13.00 13.01 13.02 13.03 13.04 13.05 13.07 13.08 13.09 13.11 13.12 13.13 

   31   13.38 13.41 13.43 13.45 13.47 13.49 13.50 13.52 13.54 13.55 13.57 13.58 13.60 13.62 13.63 13.64 13.66 13.67 13.68 13.69 

   30   13.81 13.84 13.87 13.90 13.93 13.95 13.98 14.00 14.02 14.04 14.06 14.08 14.09 14.11 14.13 14.14 14.15 14.16 14.17 14.18 

  

   29   14.18 14.22 14.26 14.29 14.32 14.35 14.38 14.41 14.43 14.45 14.47 14.49 14.50 14.52 14.53 14.55 14.56 14.57 14.57 14.58 

   28   14.53 14.56 14.60 14.63 14.67 14.70 14.73 14.75 14.77 14.80 14.81 14.83 14.84 14.86 14.87 14.88 14.89 14.90 14.90 14.91 

   27   14.84 14.88 14.91 14.94 14.97 15.00 15.02 15.05 15.07 15.09 15.10 15.12 15.13 15.14 15.15 15.16 15.17 15.17 15.18 15.19 

   26   15.13 15.16 15.19 15.21 15.24 15.26 15.29 15.31 15.32 15.34 15.36 15.37 15.38 15.39 15.40 15.41 15.41 15.42 15.42 15.42 

   25   15.40 15.42 15.45 15.47 15.49 15.51 15.53 15.55 15.56 15.58 15.59 15.60 15.61 15.62 15.63 15.63 15.64 15.64 15.64 15.65 

   24   15.65 15.67 15.69 15.71 15.73 15.75 15.76 15.78 15.79 15.81 15.82 15.83 15.84 15.85 15.85 15.86 15.86 15.86 15.87 15.87 

   23   15.88 15.90 15.92 15.94 15.96 15.98 15.99 16.01 16.02 16.03 16.04 16.05 16.06 16.07 16.08 16.08 16.08 16.09 16.09 16.08 

   22   16.10 16.12 16.14 16.16 16.18 16.19 16.21 16.22 16.24 16.25 16.26 16.27 16.28 16.29 16.29 16.30 16.30 16.30 16.30 16.30 

   21   16.30 16.32 16.34 16.36 16.38 16.40 16.41 16.43 16.44 16.45 16.46 16.47 16.48 16.49 16.49 16.50 16.50 16.50 16.50 16.50 

   20   16.48 16.50 16.52 16.54 16.56 16.58 16.60 16.61 16.63 16.64 16.65 16.66 16.67 16.67 16.68 16.68 16.68 16.69 16.68 16.68 

  

   19   16.64 16.66 16.69 16.71 16.73 16.75 16.76 16.78 16.79 16.81 16.82 16.83 16.83 16.84 16.85 16.85 16.85 16.85 16.85 16.85 

   18   16.79 16.81 16.84 16.86 16.88 16.90 16.91 16.93 16.94 16.96 16.97 16.98 16.98 16.99 16.99 17.00 17.00 17.00 16.99 16.99 

   17   16.92 16.95 16.97 16.99 17.01 17.03 17.05 17.06 17.08 17.09 17.10 17.11 17.11 17.12 17.12 17.12 17.12 17.12 17.12 17.12 

   16   17.04 17.06 17.09 17.11 17.13 17.14 17.16 17.18 17.19 17.20 17.21 17.22 17.23 17.23 17.23 17.24 17.24 17.23 17.23 17.23 

   15   17.14 17.16 17.18 17.21 17.23 17.24 17.26 17.28 17.29 17.30 17.31 17.32 17.32 17.33 17.33 17.33 17.33 17.33 17.33 17.32 

   14   17.22 17.25 17.27 17.29 17.31 17.33 17.34 17.36 17.37 17.38 17.39 17.40 17.41 17.41 17.41 17.41 17.41 17.41 17.41 17.40 

   13   17.29 17.31 17.34 17.36 17.38 17.40 17.41 17.43 17.44 17.45 17.46 17.47 17.47 17.48 17.48 17.48 17.48 17.48 17.47 17.47 

   12   17.34 17.37 17.39 17.41 17.43 17.45 17.46 17.48 17.49 17.50 17.51 17.52 17.53 17.53 17.53 17.53 17.53 17.53 17.53 17.52 

   11   17.38 17.40 17.43 17.45 17.47 17.48 17.50 17.51 17.53 17.54 17.55 17.56 17.56 17.57 17.57 17.57 17.57 17.57 17.56 17.56 

   10   17.40 17.42 17.45 17.47 17.49 17.50 17.52 17.54 17.55 17.56 17.57 17.58 17.58 17.59 17.59 17.59 17.59 17.59 17.59 17.58 

  

    9   17.40 17.43 17.45 17.47 17.49 17.51 17.52 17.54 17.55 17.56 17.57 17.58 17.59 17.59 17.60 17.60 17.60 17.60 17.59 17.59 

    8   17.39 17.41 17.44 17.46 17.48 17.50 17.51 17.53 17.54 17.55 17.56 17.57 17.58 17.58 17.59 17.59 17.59 17.59 17.59 17.58 

    7   17.36 17.39 17.41 17.43 17.45 17.47 17.49 17.50 17.51 17.53 17.54 17.55 17.55 17.56 17.56 17.57 17.57 17.57 17.56 17.56 

    6   17.32 17.34 17.37 17.39 17.41 17.43 17.44 17.46 17.47 17.48 17.50 17.51 17.51 17.52 17.52 17.53 17.53 17.53 17.52 17.52 

    5   17.26 17.28 17.31 17.33 17.35 17.37 17.39 17.40 17.42 17.43 17.44 17.45 17.46 17.46 17.47 17.47 17.47 17.47 17.47 17.47 

    4   17.19 17.21 17.24 17.26 17.28 17.30 17.31 17.33 17.35 17.36 17.37 17.38 17.39 17.39 17.40 17.40 17.41 17.41 17.41 17.40 

    3   17.10 17.12 17.15 17.17 17.19 17.21 17.23 17.24 17.26 17.27 17.28 17.29 17.30 17.31 17.32 17.32 17.32 17.32 17.32 17.32 

    2   17.00 17.02 17.04 17.07 17.09 17.11 17.13 17.14 17.16 17.17 17.18 17.20 17.20 17.21 17.22 17.22 17.23 17.23 17.23 17.23 

    1   16.88 16.90 16.93 16.95 16.97 16.99 17.01 17.03 17.04 17.06 17.07 17.08 17.09 17.10 17.11 17.11 17.11 17.12 17.12 17.12 

    0   16.75 16.77 16.80 16.82 16.84 16.86 16.88 16.90 16.91 16.93 16.94 16.95 16.96 16.97 16.98 16.98 16.99 16.99 16.99 16.99 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   -1   16.60 16.62 16.65 16.67 16.69 16.71 16.73 16.75 16.77 16.78 16.79 16.81 16.82 16.83 16.83 16.84 16.85 16.85 16.85 16.85 

   -2   16.44 16.46 16.49 16.51 16.53 16.55 16.57 16.59 16.60 16.62 16.63 16.65 16.66 16.67 16.67 16.68 16.69 16.69 16.69 16.70 

   -3   16.26 16.28 16.31 16.33 16.35 16.37 16.39 16.41 16.43 16.44 16.46 16.47 16.48 16.49 16.50 16.51 16.51 16.52 16.52 16.53 

   -4   16.07 16.09 16.12 16.14 16.16 16.18 16.20 16.22 16.24 16.25 16.27 16.28 16.29 16.30 16.31 16.32 16.33 16.33 16.34 16.34 

   -5   15.86 15.89 15.91 15.93 15.95 15.97 15.99 16.01 16.03 16.05 16.06 16.07 16.09 16.10 16.11 16.12 16.12 16.13 16.14 16.14 

   -6   15.64 15.67 15.69 15.71 15.73 15.75 15.77 15.79 15.81 15.82 15.84 15.85 15.87 15.88 15.89 15.90 15.91 15.91 15.92 15.93 

   -7   15.41 15.43 15.45 15.48 15.50 15.52 15.54 15.56 15.57 15.59 15.60 15.62 15.63 15.64 15.65 15.67 15.67 15.68 15.69 15.70 

   -8   15.16 15.18 15.21 15.23 15.25 15.27 15.29 15.31 15.32 15.34 15.36 15.37 15.38 15.40 15.41 15.42 15.43 15.44 15.44 15.45 

   -9   14.90 14.92 14.95 14.97 14.99 15.01 15.03 15.05 15.06 15.08 15.09 15.11 15.12 15.13 15.15 15.16 15.17 15.18 15.18 15.19 

  

  -10   14.63 14.65 14.68 14.70 14.72 14.74 14.75 14.77 14.79 14.80 14.82 14.83 14.85 14.86 14.87 14.88 14.89 14.90 14.91 14.92 

  -11   14.35 14.37 14.39 14.41 14.43 14.45 14.47 14.49 14.50 14.52 14.53 14.55 14.56 14.57 14.58 14.60 14.61 14.62 14.62 14.63 

  -12   14.05 14.07 14.09 14.11 14.13 14.15 14.17 14.18 14.20 14.21 14.23 14.24 14.26 14.27 14.28 14.29 14.30 14.31 14.32 14.33 

  -13   13.74 13.76 13.78 13.79 13.81 13.83 13.85 13.86 13.88 13.89 13.90 13.92 13.93 13.94 13.95 13.96 13.97 13.98 13.99 14.00 

  -14   13.40 13.42 13.43 13.45 13.47 13.48 13.50 13.51 13.53 13.54 13.55 13.56 13.58 13.59 13.60 13.61 13.62 13.63 13.64 13.65 

  -15   13.03 13.05 13.06 13.08 13.09 13.11 13.12 13.13 13.15 13.16 13.17 13.18 13.19 13.21 13.22 13.23 13.24 13.25 13.26 13.27 

  -16   12.63 12.65 12.66 12.67 12.69 12.70 12.71 12.72 12.73 12.74 12.75 12.76 12.77 12.79 12.80 12.81 12.82 12.83 12.84 12.85 

  -17   12.20 12.21 12.22 12.23 12.24 12.25 12.26 12.27 12.28 12.29 12.29 12.30 12.31 12.32 12.33 12.34 12.35 12.36 12.37 12.38 

  -18   11.73 11.74 11.75 11.75 11.76 11.77 11.77 11.78 11.79 11.79 11.79 11.80 11.81 11.81 11.82 11.83 11.84 11.85 11.86 11.87 

  -19   11.22 11.23 11.23 11.23 11.24 11.24 11.24 11.24 11.24 11.25 11.25 11.25 11.25 11.26 11.27 11.27 11.28 11.29 11.30 11.31 

  

  -20   10.68 10.68 10.68 10.67 10.67 10.66 10.66 10.66 10.65 10.65 10.65 10.65 10.65 10.66 10.66 10.67 10.67 10.68 10.69 10.70 

  -21   10.10 10.09 10.08 10.06 10.05 10.04 10.03 10.02 10.01 10.01 10.00 10.00 10.00 10.00 10.01 10.01 10.01 10.02 10.02 10.03 

  -22    9.48  9.47  9.45  9.43  9.41  9.39  9.37  9.36  9.35  9.34  9.33  9.32  9.32  9.32  9.32  9.32  9.32  9.32  9.32  9.33 

  -23    8.86  8.83  8.81  8.78  8.76  8.74  8.72  8.70  8.68  8.67  8.65  8.64  8.64  8.63  8.63  8.62  8.62  8.62  8.62  8.62 

  -24    8.24  8.21  8.19  8.16  8.13  8.11  8.08  8.06  8.04  8.02  8.01  7.99  7.98  7.97  7.96  7.96  7.95  7.95  7.95  7.95 

  -25    7.66  7.63  7.60  7.57  7.54  7.52  7.49  7.47  7.45  7.43  7.41  7.39  7.38  7.37  7.36  7.35  7.35  7.34  7.34  7.34 

  -26    7.12  7.09  7.07  7.04  7.01  6.99  6.96  6.94  6.92  6.90  6.89  6.87  6.86  6.85  6.84  6.83  6.82  6.82  6.81  6.81 

  -27    6.63  6.60  6.58  6.56  6.53  6.51  6.49  6.47  6.46  6.44  6.43  6.42  6.40  6.39  6.39  6.38  6.37  6.37  6.36  6.36 

  -28    6.17  6.15  6.13  6.11  6.10  6.08  6.06  6.05  6.04  6.02  6.01  6.00  6.00  5.99  5.98  5.98  5.97  5.96  5.96  5.96 

  -29    5.75  5.73  5.72  5.70  5.69  5.68  5.67  5.66  5.65  5.64  5.63  5.62  5.62  5.61  5.61  5.60  5.60  5.59  5.59  5.58 

  

  -30    5.36  5.34  5.33  5.32  5.31  5.30  5.29  5.28  5.27  5.27  5.26  5.25  5.25  5.24  5.24  5.23  5.23  5.23  5.22  5.22 

  -31    5.00  4.98  4.97  4.96  4.95  4.94  4.92  4.91  4.91  4.90  4.89  4.88  4.88  4.87  4.86  4.86  4.86  4.85  4.85  4.85 

  -32    4.67  4.65  4.63  4.62  4.60  4.58  4.57  4.56  4.54  4.53  4.52  4.51  4.50  4.49  4.49  4.48  4.48  4.47  4.47  4.47 

  -33    4.36  4.33  4.31  4.29  4.27  4.25  4.23  4.21  4.19  4.17  4.16  4.14  4.13  4.12  4.11  4.11  4.10  4.10  4.09  4.09 

  -34    4.06  4.03  4.00  3.98  3.95  3.92  3.90  3.87  3.85  3.83  3.81  3.79  3.78  3.76  3.75  3.75  3.74  3.73  3.73  3.73 

  -35    3.77  3.74  3.71  3.67  3.64  3.61  3.58  3.55  3.53  3.50  3.48  3.46  3.44  3.43  3.42  3.41  3.40  3.39  3.39  3.38 

  -36    3.49  3.46  3.42  3.38  3.35  3.31  3.28  3.25  3.22  3.20  3.17  3.15  3.14  3.12  3.11  3.10  3.09  3.08  3.08  3.07 

  -37    3.22  3.18  3.14  3.11  3.07  3.03  3.00  2.97  2.94  2.91  2.89  2.87  2.85  2.84  2.82  2.81  2.80  2.79  2.79  2.78 

  -38    2.95  2.91  2.88  2.84  2.81  2.77  2.74  2.71  2.68  2.65  2.63  2.61  2.59  2.57  2.56  2.55  2.54  2.53  2.52  2.51 

  -39    2.70  2.66  2.63  2.60  2.56  2.53  2.50  2.47  2.44  2.41  2.39  2.37  2.35  2.33  2.32  2.30  2.29  2.28  2.27  2.26 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

  -40    2.46  2.43  2.40  2.36  2.33  2.30  2.27  2.25  2.22  2.19  2.17  2.15  2.13  2.11  2.10  2.08  2.07  2.06  2.05  2.04 

  -41    2.24  2.21  2.18  2.15  2.12  2.09  2.07  2.04  2.02  1.99  1.97  1.95  1.93  1.91  1.89  1.88  1.86  1.85  1.84  1.83 

  -42    2.04  2.01  1.98  1.95  1.93  1.90  1.88  1.85  1.83  1.80  1.78  1.76  1.74  1.72  1.71  1.69  1.68  1.66  1.65  1.64 

  -43    1.85  1.82  1.80  1.77  1.75  1.72  1.70  1.68  1.65  1.63  1.61  1.59  1.57  1.55  1.54  1.52  1.51  1.49  1.48  1.47 

  -44    1.68  1.65  1.63  1.60  1.58  1.56  1.54  1.51  1.49  1.47  1.45  1.43  1.41  1.40  1.38  1.36  1.35  1.33  1.32  1.31 

  -45    1.52  1.49  1.47  1.45  1.42  1.40  1.38  1.36  1.34  1.32  1.30  1.28  1.26  1.25  1.23  1.21  1.20  1.18  1.17  1.16 

  -46    1.36  1.34  1.32  1.30  1.28  1.26  1.24  1.22  1.20  1.18  1.16  1.14  1.12  1.10  1.09  1.07  1.06  1.04  1.03  1.02 

  -47    1.22  1.20  1.18  1.16  1.14  1.12  1.10  1.08  1.06  1.04  1.02  1.00  0.99  0.97  0.96  0.94  0.93  0.91  0.90  0.89 

  -48    1.09  1.07  1.05  1.03  1.01  0.99  0.97  0.95  0.93  0.91  0.90  0.88  0.86  0.85  0.83  0.82  0.81  0.80  0.78  0.77 

  -49    0.97  0.95  0.93  0.91  0.89  0.87  0.85  0.83  0.82  0.80  0.78  0.77  0.75  0.74  0.72  0.71  0.70  0.69  0.68  0.67 

  

  -50    0.86  0.84  0.82  0.80  0.78  0.77  0.75  0.73  0.71  0.70  0.68  0.67  0.65  0.64  0.63  0.61  0.60  0.59  0.58  0.57 

  -51    0.76  0.75  0.73  0.71  0.69  0.67  0.66  0.64  0.62  0.61  0.59  0.58  0.56  0.55  0.54  0.53  0.52  0.51  0.50  0.49 

  -52    0.68  0.66  0.64  0.63  0.61  0.59  0.57  0.56  0.54  0.53  0.51  0.50  0.49  0.48  0.47  0.46  0.45  0.44  0.43  0.42 

  -53    0.60  0.59  0.57  0.55  0.54  0.52  0.50  0.49  0.47  0.46  0.45  0.44  0.43  0.41  0.41  0.40  0.39  0.38  0.37  0.37 

  -54    0.54  0.52  0.50  0.49  0.47  0.46  0.44  0.43  0.41  0.40  0.39  0.38  0.37  0.36  0.35  0.34  0.34  0.33  0.32  0.31 

  -55    0.47  0.46  0.44  0.43  0.41  0.40  0.39  0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.30  0.29  0.28  0.27  0.27 

  -56    0.42  0.40  0.39  0.38  0.36  0.35  0.34  0.33  0.32  0.31  0.29  0.29  0.28  0.27  0.26  0.25  0.25  0.24  0.23  0.23 

  -57    0.36  0.35  0.34  0.33  0.32  0.31  0.29  0.28  0.27  0.26  0.25  0.25  0.24  0.23  0.22  0.22  0.21  0.20  0.20  0.19 

  -58    0.32  0.31  0.29  0.28  0.27  0.26  0.25  0.24  0.24  0.23  0.22  0.21  0.20  0.20  0.19  0.19  0.18  0.17  0.17  0.16 

  -59    0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.17  0.16  0.16  0.15  0.15  0.14  0.14 

  

  -60    0.24  0.23  0.22  0.21  0.20  0.20  0.19  0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11 

  -61    0.21  0.20  0.19  0.18  0.18  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09 

  -62    0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.13  0.13  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07 

  -63    0.16  0.15  0.15  0.14  0.13  0.13  0.12  0.11  0.11  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.05  0.05 

  -64    0.14  0.13  0.13  0.12  0.11  0.11  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.05  0.05  0.04  0.04  0.03  0.03 

  -65    0.12  0.12  0.11  0.10  0.10  0.09  0.08  0.08  0.07  0.07  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.02  0.02  0.02 

  -66    0.11  0.10  0.09  0.09  0.08  0.07  0.07  0.06  0.06  0.05  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01 

  -67    0.09  0.08  0.08  0.07  0.06  0.06  0.05  0.05  0.04  0.03  0.03  0.03  0.02  0.02  0.01  0.01  0.01  0.01  0.00  0.00 

  -68    0.07  0.07  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.02  0.02  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00 

  -69    0.06  0.05  0.05  0.04  0.04  0.03  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -70    0.05  0.04  0.04  0.03  0.03  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.04  0.04  0.03  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.03  0.03  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.02  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -80    0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -85    0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01 

  -86    0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02 

  -87    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

  -88    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05 

  -89    0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01 

   83    0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03 

   82    0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.05  0.05 

   81    0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08 

   80    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 

  

   79    0.08  0.08  0.08  0.08  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.12 

   78    0.06  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.06  0.07  0.08  0.09  0.10  0.11  0.12  0.13  0.14  0.14 

   77    0.04  0.02  0.01  0.01  0.00  0.00  0.00  0.01  0.02  0.03  0.04  0.05  0.07  0.08  0.10  0.11  0.13  0.14  0.16  0.17 

   76    0.03  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.02  0.03  0.05  0.07  0.09  0.11  0.13  0.15  0.17  0.18  0.20 

   75    0.05  0.03  0.02  0.01  0.00  0.00  0.00  0.01  0.02  0.03  0.05  0.07  0.09  0.11  0.14  0.16  0.18  0.20  0.22  0.24 

   74    0.10  0.09  0.08  0.07  0.06  0.06  0.06  0.07  0.08  0.09  0.11  0.13  0.15  0.17  0.19  0.21  0.23  0.25  0.27  0.28 

   73    0.18  0.17  0.16  0.16  0.15  0.15  0.16  0.16  0.17  0.18  0.20  0.21  0.23  0.25  0.26  0.28  0.30  0.31  0.33  0.34 

   72    0.28  0.28  0.27  0.27  0.27  0.27  0.27  0.28  0.28  0.29  0.30  0.32  0.33  0.34  0.35  0.37  0.38  0.39  0.40  0.41 

   71    0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.40  0.40  0.41  0.42  0.43  0.43  0.44  0.45  0.46  0.46  0.47  0.48  0.48 

   70    0.50  0.50  0.50  0.50  0.51  0.51  0.51  0.52  0.52  0.52  0.53  0.53  0.53  0.54  0.54  0.55  0.55  0.55  0.55  0.56 

  

   69    0.59  0.60  0.60  0.61  0.61  0.61  0.62  0.62  0.62  0.62  0.63  0.63  0.63  0.63  0.63  0.63  0.63  0.64  0.64  0.64 

   68    0.68  0.69  0.69  0.70  0.70  0.71  0.71  0.71  0.71  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.73  0.73 

   67    0.77  0.78  0.78  0.79  0.79  0.80  0.80  0.80  0.80  0.81  0.81  0.81  0.81  0.81  0.81  0.82  0.82  0.82  0.82  0.83 

   66    0.87  0.87  0.88  0.88  0.88  0.89  0.89  0.90  0.90  0.90  0.90  0.91  0.91  0.91  0.92  0.92  0.92  0.93  0.93  0.93 

   65    0.97  0.97  0.98  0.98  0.99  0.99  0.99  1.00  1.00  1.01  1.01  1.02  1.02  1.02  1.03  1.03  1.04  1.04  1.05  1.05 

   64    1.09  1.09  1.09  1.10  1.10  1.11  1.11  1.12  1.12  1.13  1.13  1.14  1.14  1.15  1.16  1.16  1.17  1.17  1.18  1.19 

   63    1.21  1.22  1.23  1.23  1.24  1.24  1.25  1.25  1.26  1.27  1.27  1.28  1.28  1.29  1.30  1.30  1.31  1.32  1.33  1.33 

   62    1.36  1.36  1.37  1.38  1.38  1.39  1.40  1.40  1.41  1.42  1.42  1.43  1.44  1.44  1.45  1.46  1.47  1.48  1.48  1.49 

   61    1.51  1.52  1.53  1.53  1.54  1.55  1.56  1.56  1.57  1.58  1.59  1.60  1.60  1.61  1.62  1.63  1.64  1.65  1.66  1.67 

   60    1.68  1.69  1.70  1.70  1.71  1.72  1.73  1.74  1.75  1.75  1.76  1.77  1.78  1.79  1.80  1.81  1.82  1.84  1.85  1.86 

  

   59    1.87  1.87  1.88  1.89  1.89  1.90  1.91  1.92  1.93  1.94  1.95  1.96  1.97  1.99  2.00  2.01  2.03  2.04  2.05  2.06 

   58    2.07  2.07  2.08  2.08  2.09  2.09  2.10  2.11  2.12  2.14  2.15  2.16  2.18  2.19  2.21  2.22  2.24  2.25  2.27  2.28 

   57    2.29  2.29  2.29  2.29  2.30  2.31  2.32  2.33  2.34  2.35  2.37  2.38  2.40  2.42  2.43  2.45  2.47  2.49  2.50  2.52 

   56    2.52  2.52  2.53  2.53  2.53  2.54  2.55  2.56  2.57  2.59  2.60  2.62  2.64  2.66  2.68  2.70  2.72  2.73  2.75  2.77 

   55    2.79  2.79  2.79  2.79  2.79  2.80  2.81  2.82  2.83  2.85  2.86  2.88  2.90  2.92  2.94  2.96  2.98  3.00  3.02  3.04 

   54    3.07  3.07  3.07  3.08  3.08  3.09  3.10  3.11  3.12  3.14  3.15  3.17  3.19  3.21  3.23  3.25  3.27  3.29  3.31  3.33 

   53    3.37  3.37  3.38  3.38  3.39  3.40  3.41  3.42  3.43  3.45  3.46  3.48  3.49  3.51  3.53  3.55  3.57  3.59  3.61  3.63 

   52    3.67  3.68  3.69  3.70  3.71  3.72  3.73  3.74  3.75  3.76  3.78  3.79  3.81  3.82  3.84  3.86  3.87  3.89  3.91  3.93 

   51    3.98  3.99  4.00  4.01  4.02  4.03  4.05  4.06  4.07  4.08  4.10  4.11  4.12  4.14  4.15  4.17  4.19  4.21  4.22  4.24 

   50    4.28  4.29  4.30  4.32  4.33  4.34  4.35  4.37  4.38  4.39  4.40  4.42  4.43  4.45  4.47  4.48  4.50  4.52  4.54  4.56 

  

   49    4.57  4.58  4.59  4.61  4.62  4.63  4.64  4.66  4.67  4.69  4.70  4.72  4.74  4.75  4.77  4.79  4.81  4.83  4.85  4.87 

   48    4.86  4.87  4.88  4.90  4.91  4.92  4.94  4.96  4.97  4.99  5.01  5.03  5.05  5.07  5.09  5.11  5.13  5.16  5.18  5.20 

   47    5.18  5.19  5.20  5.21  5.23  5.24  5.26  5.28  5.30  5.32  5.34  5.36  5.39  5.41  5.44  5.46  5.49  5.51  5.54  5.56 

   46    5.55  5.56  5.57  5.58  5.60  5.62  5.63  5.65  5.68  5.70  5.72  5.75  5.78  5.80  5.83  5.86  5.89  5.92  5.95  5.97 

   45    5.99  6.00  6.01  6.03  6.04  6.06  6.08  6.10  6.13  6.15  6.18  6.21  6.24  6.27  6.30  6.33  6.36  6.39  6.42  6.45 

   44    6.52  6.53  6.55  6.56  6.58  6.59  6.61  6.64  6.66  6.69  6.72  6.75  6.78  6.81  6.84  6.88  6.91  6.94  6.97  7.00 

   43    7.11  7.13  7.14  7.16  7.17  7.19  7.21  7.24  7.26  7.29  7.32  7.35  7.38  7.41  7.45  7.48  7.51  7.54  7.58  7.61 

   42    7.74  7.75  7.77  7.78  7.80  7.82  7.84  7.87  7.89  7.92  7.95  7.98  8.01  8.04  8.07  8.11  8.14  8.17  8.20  8.24 

   41    8.36  8.37  8.39  8.41  8.43  8.45  8.47  8.50  8.52  8.55  8.58  8.61  8.64  8.67  8.70  8.73  8.76  8.79  8.83  8.86 

   40    8.94  8.96  8.98  9.00  9.02  9.04  9.06  9.09  9.11  9.14  9.17  9.20  9.23  9.26  9.29  9.32  9.35  9.38  9.41  9.45 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   39    9.47  9.49  9.51  9.53  9.55  9.57  9.59  9.62  9.64  9.67  9.70  9.73  9.76  9.79  9.82  9.85  9.88  9.91  9.95  9.98 

   38    9.95  9.97  9.99 10.01 10.03 10.06 10.08 10.10 10.13 10.16 10.19 10.22 10.25 10.28 10.31 10.34 10.37 10.40 10.43 10.46 

   37   10.41 10.44 10.46 10.48 10.50 10.52 10.55 10.57 10.60 10.63 10.65 10.68 10.71 10.74 10.77 10.80 10.84 10.87 10.89 10.92 

   36   10.89 10.91 10.93 10.95 10.97 11.00 11.02 11.04 11.07 11.10 11.12 11.15 11.18 11.21 11.24 11.26 11.29 11.32 11.35 11.37 

   35   11.39 11.41 11.43 11.45 11.48 11.50 11.52 11.55 11.57 11.59 11.62 11.64 11.66 11.69 11.71 11.74 11.76 11.79 11.81 11.83 

   34   11.95 11.97 11.99 12.01 12.03 12.05 12.07 12.09 12.11 12.13 12.15 12.17 12.19 12.20 12.22 12.24 12.26 12.28 12.30 12.32 

   33   12.55 12.57 12.58 12.60 12.61 12.63 12.64 12.66 12.67 12.69 12.70 12.72 12.73 12.74 12.76 12.77 12.78 12.80 12.81 12.82 

   32   13.15 13.16 13.17 13.18 13.19 13.20 13.21 13.22 13.23 13.24 13.25 13.26 13.27 13.28 13.28 13.29 13.30 13.30 13.31 13.31 

   31   13.70 13.71 13.72 13.73 13.74 13.74 13.75 13.75 13.76 13.76 13.77 13.77 13.77 13.78 13.78 13.78 13.78 13.78 13.78 13.77 

   30   14.19 14.20 14.21 14.21 14.22 14.22 14.22 14.22 14.23 14.23 14.22 14.22 14.22 14.22 14.21 14.21 14.20 14.19 14.19 14.18 

  

   29   14.59 14.60 14.60 14.60 14.61 14.61 14.61 14.61 14.61 14.61 14.60 14.59 14.59 14.58 14.57 14.56 14.55 14.54 14.53 14.52 

   28   14.92 14.92 14.92 14.93 14.93 14.93 14.93 14.92 14.92 14.91 14.91 14.90 14.89 14.88 14.87 14.86 14.84 14.83 14.82 14.80 

   27   15.19 15.19 15.19 15.19 15.19 15.19 15.19 15.18 15.18 15.17 15.16 15.15 15.14 15.13 15.12 15.11 15.09 15.08 15.06 15.05 

   26   15.43 15.43 15.43 15.42 15.42 15.42 15.41 15.41 15.40 15.39 15.38 15.37 15.36 15.35 15.34 15.33 15.31 15.30 15.28 15.26 

   25   15.65 15.64 15.64 15.64 15.64 15.63 15.62 15.62 15.61 15.60 15.59 15.58 15.57 15.56 15.54 15.53 15.51 15.50 15.48 15.46 

   24   15.86 15.86 15.86 15.85 15.85 15.84 15.84 15.83 15.82 15.81 15.80 15.79 15.77 15.76 15.74 15.73 15.71 15.69 15.67 15.65 

   23   16.08 16.08 16.07 16.07 16.06 16.06 16.05 16.04 16.03 16.02 16.01 15.99 15.98 15.96 15.95 15.93 15.91 15.89 15.87 15.85 

   22   16.29 16.29 16.29 16.28 16.27 16.26 16.25 16.24 16.23 16.22 16.21 16.19 16.17 16.16 16.14 16.12 16.10 16.08 16.06 16.03 

   21   16.50 16.49 16.49 16.48 16.47 16.46 16.45 16.44 16.42 16.41 16.39 16.38 16.36 16.34 16.32 16.30 16.28 16.26 16.23 16.21 

   20   16.68 16.67 16.67 16.66 16.65 16.64 16.63 16.62 16.60 16.59 16.57 16.55 16.53 16.51 16.49 16.47 16.44 16.42 16.39 16.37 

  

   19   16.84 16.84 16.83 16.82 16.81 16.80 16.79 16.77 16.76 16.74 16.72 16.70 16.68 16.66 16.64 16.62 16.59 16.57 16.54 16.51 

   18   16.98 16.98 16.97 16.96 16.95 16.94 16.93 16.91 16.90 16.88 16.86 16.84 16.82 16.80 16.77 16.75 16.72 16.70 16.67 16.64 

   17   17.11 17.10 17.10 17.09 17.07 17.06 17.05 17.03 17.02 17.00 16.98 16.96 16.94 16.91 16.89 16.86 16.84 16.81 16.78 16.75 

   16   17.22 17.21 17.20 17.19 17.18 17.17 17.15 17.14 17.12 17.10 17.08 17.06 17.04 17.02 16.99 16.97 16.94 16.91 16.88 16.85 

   15   17.31 17.31 17.30 17.29 17.27 17.26 17.24 17.23 17.21 17.19 17.17 17.15 17.13 17.11 17.08 17.05 17.03 17.00 16.97 16.94 

   14   17.39 17.39 17.38 17.37 17.35 17.34 17.32 17.31 17.29 17.27 17.25 17.23 17.21 17.18 17.16 17.13 17.10 17.07 17.05 17.02 

   13   17.46 17.45 17.44 17.43 17.42 17.40 17.39 17.37 17.35 17.34 17.31 17.29 17.27 17.25 17.22 17.19 17.17 17.14 17.11 17.08 

   12   17.51 17.51 17.50 17.48 17.47 17.46 17.44 17.43 17.41 17.39 17.37 17.34 17.32 17.30 17.27 17.24 17.22 17.19 17.16 17.13 

   11   17.55 17.54 17.53 17.52 17.51 17.50 17.48 17.46 17.45 17.43 17.40 17.38 17.36 17.34 17.31 17.28 17.26 17.23 17.20 17.17 

   10   17.58 17.57 17.56 17.55 17.53 17.52 17.50 17.49 17.47 17.45 17.43 17.41 17.38 17.36 17.33 17.31 17.28 17.25 17.22 17.19 

  

    9   17.58 17.58 17.57 17.56 17.54 17.53 17.51 17.50 17.48 17.46 17.44 17.42 17.39 17.37 17.35 17.32 17.29 17.26 17.23 17.20 

    8   17.58 17.57 17.56 17.55 17.54 17.52 17.51 17.49 17.48 17.46 17.44 17.41 17.39 17.37 17.34 17.32 17.29 17.26 17.23 17.20 

    7   17.55 17.55 17.54 17.53 17.52 17.50 17.49 17.47 17.46 17.44 17.42 17.40 17.37 17.35 17.33 17.30 17.27 17.24 17.22 17.19 

    6   17.52 17.51 17.50 17.49 17.48 17.47 17.46 17.44 17.42 17.40 17.39 17.36 17.34 17.32 17.29 17.27 17.24 17.22 17.19 17.16 

    5   17.47 17.46 17.45 17.44 17.43 17.42 17.41 17.39 17.38 17.36 17.34 17.32 17.30 17.27 17.25 17.23 17.20 17.17 17.15 17.12 

    4   17.40 17.39 17.39 17.38 17.37 17.36 17.34 17.33 17.31 17.30 17.28 17.26 17.24 17.22 17.19 17.17 17.14 17.12 17.09 17.06 

    3   17.32 17.31 17.31 17.30 17.29 17.28 17.27 17.25 17.24 17.22 17.20 17.18 17.16 17.14 17.12 17.10 17.07 17.05 17.02 17.00 

    2   17.22 17.22 17.21 17.21 17.20 17.19 17.18 17.16 17.15 17.13 17.12 17.10 17.08 17.06 17.04 17.01 16.99 16.97 16.94 16.92 

    1   17.11 17.11 17.10 17.10 17.09 17.08 17.07 17.06 17.04 17.03 17.01 17.00 16.98 16.96 16.94 16.91 16.89 16.87 16.85 16.82 

    0   16.99 16.99 16.98 16.98 16.97 16.96 16.95 16.94 16.93 16.91 16.90 16.88 16.86 16.84 16.82 16.80 16.78 16.76 16.74 16.71 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   -1   16.85 16.85 16.85 16.84 16.83 16.83 16.82 16.81 16.79 16.78 16.77 16.75 16.73 16.72 16.70 16.68 16.66 16.64 16.62 16.59 

   -2   16.70 16.70 16.69 16.69 16.68 16.68 16.67 16.66 16.65 16.64 16.62 16.61 16.59 16.58 16.56 16.54 16.52 16.50 16.48 16.46 

   -3   16.53 16.53 16.52 16.52 16.52 16.51 16.51 16.50 16.49 16.48 16.46 16.45 16.44 16.42 16.41 16.39 16.37 16.35 16.33 16.31 

   -4   16.34 16.34 16.34 16.34 16.34 16.33 16.33 16.32 16.31 16.30 16.29 16.28 16.27 16.25 16.24 16.22 16.21 16.19 16.17 16.15 

   -5   16.14 16.15 16.15 16.15 16.14 16.14 16.14 16.13 16.12 16.11 16.10 16.09 16.08 16.07 16.06 16.04 16.03 16.01 16.00 15.98 

   -6   15.93 15.93 15.93 15.93 15.93 15.93 15.93 15.92 15.92 15.91 15.90 15.89 15.88 15.87 15.86 15.85 15.84 15.82 15.81 15.79 

   -7   15.70 15.70 15.71 15.71 15.71 15.71 15.70 15.70 15.69 15.69 15.68 15.68 15.67 15.66 15.65 15.64 15.63 15.62 15.60 15.59 

   -8   15.46 15.46 15.46 15.47 15.47 15.47 15.46 15.46 15.46 15.45 15.45 15.44 15.44 15.43 15.42 15.41 15.40 15.39 15.38 15.37 

   -9   15.20 15.20 15.21 15.21 15.21 15.21 15.21 15.21 15.21 15.20 15.20 15.19 15.19 15.18 15.17 15.16 15.16 15.15 15.14 15.12 

  

  -10   14.92 14.93 14.93 14.94 14.94 14.94 14.94 14.94 14.94 14.93 14.93 14.93 14.92 14.91 14.91 14.90 14.89 14.88 14.87 14.86 

  -11   14.64 14.64 14.65 14.65 14.65 14.65 14.65 14.65 14.65 14.65 14.64 14.64 14.63 14.63 14.62 14.61 14.60 14.59 14.58 14.57 

  -12   14.33 14.34 14.34 14.35 14.35 14.35 14.35 14.35 14.34 14.34 14.34 14.33 14.32 14.32 14.31 14.30 14.29 14.28 14.27 14.26 

  -13   14.01 14.01 14.02 14.02 14.02 14.02 14.02 14.02 14.02 14.01 14.01 14.00 13.99 13.98 13.97 13.96 13.96 13.95 13.94 13.93 

  -14   13.65 13.66 13.67 13.67 13.67 13.67 13.67 13.67 13.66 13.66 13.65 13.64 13.63 13.63 13.62 13.61 13.60 13.59 13.58 13.57 

  -15   13.27 13.28 13.28 13.29 13.29 13.29 13.29 13.29 13.28 13.28 13.27 13.26 13.26 13.25 13.24 13.23 13.22 13.21 13.20 13.20 

  -16   12.85 12.86 12.87 12.87 12.87 12.88 12.88 12.87 12.87 12.87 12.86 12.86 12.85 12.84 12.84 12.83 12.82 12.81 12.81 12.80 

  -17   12.39 12.40 12.41 12.41 12.42 12.42 12.42 12.42 12.42 12.42 12.42 12.41 12.41 12.41 12.40 12.39 12.39 12.38 12.38 12.37 

  -18   11.88 11.89 11.90 11.91 11.92 11.92 11.92 11.93 11.93 11.93 11.93 11.93 11.93 11.92 11.92 11.92 11.91 11.91 11.91 11.90 

  -19   11.32 11.33 11.34 11.35 11.36 11.37 11.37 11.38 11.38 11.38 11.39 11.39 11.39 11.39 11.39 11.39 11.39 11.38 11.38 11.38 

  

  -20   10.71 10.72 10.73 10.73 10.74 10.75 10.76 10.76 10.77 10.78 10.78 10.78 10.79 10.79 10.79 10.79 10.79 10.79 10.79 10.79 

  -21   10.04 10.04 10.05 10.06 10.07 10.07 10.08 10.09 10.09 10.10 10.11 10.11 10.12 10.12 10.13 10.13 10.13 10.14 10.14 10.14 

  -22    9.33  9.34  9.34  9.35  9.35  9.36  9.37  9.37  9.38  9.39  9.39  9.40  9.41  9.41  9.42  9.42  9.43  9.43  9.43  9.44 

  -23    8.63  8.63  8.63  8.64  8.64  8.65  8.65  8.66  8.66  8.67  8.67  8.68  8.69  8.69  8.70  8.70  8.71  8.72  8.72  8.73 

  -24    7.95  7.95  7.95  7.96  7.96  7.96  7.96  7.97  7.97  7.98  7.98  7.99  7.99  8.00  8.01  8.01  8.02  8.02  8.03  8.04 

  -25    7.33  7.33  7.33  7.34  7.34  7.34  7.34  7.35  7.35  7.35  7.36  7.36  7.36  7.37  7.37  7.38  7.38  7.39  7.40  7.40 

  -26    6.81  6.80  6.80  6.80  6.80  6.81  6.81  6.81  6.81  6.81  6.82  6.82  6.82  6.82  6.83  6.83  6.83  6.84  6.84  6.85 

  -27    6.35  6.35  6.35  6.35  6.35  6.35  6.35  6.35  6.35  6.35  6.35  6.35  6.35  6.35  6.35  6.35  6.36  6.36  6.36  6.36 

  -28    5.95  5.95  5.95  5.94  5.94  5.94  5.94  5.94  5.94  5.93  5.93  5.93  5.93  5.93  5.93  5.93  5.93  5.93  5.93  5.93 

  -29    5.58  5.58  5.57  5.57  5.57  5.57  5.56  5.56  5.56  5.55  5.55  5.55  5.54  5.54  5.54  5.54  5.53  5.53  5.53  5.53 

  

  -30    5.22  5.21  5.21  5.21  5.20  5.20  5.20  5.19  5.19  5.18  5.18  5.17  5.17  5.17  5.16  5.16  5.16  5.15  5.15  5.15 

  -31    4.84  4.84  4.84  4.83  4.83  4.83  4.82  4.82  4.81  4.81  4.80  4.80  4.79  4.79  4.78  4.78  4.78  4.77  4.77  4.77 

  -32    4.46  4.46  4.46  4.46  4.45  4.45  4.45  4.44  4.44  4.43  4.43  4.42  4.42  4.41  4.41  4.40  4.40  4.40  4.39  4.39 

  -33    4.09  4.09  4.08  4.08  4.08  4.08  4.07  4.07  4.07  4.06  4.06  4.05  4.05  4.04  4.04  4.03  4.03  4.03  4.03  4.03 

  -34    3.72  3.72  3.72  3.72  3.72  3.71  3.71  3.71  3.70  3.70  3.70  3.69  3.69  3.68  3.68  3.68  3.67  3.67  3.67  3.67 

  -35    3.38  3.38  3.38  3.37  3.37  3.37  3.37  3.36  3.36  3.36  3.35  3.35  3.35  3.34  3.34  3.34  3.34  3.34  3.34  3.34 

  -36    3.07  3.06  3.06  3.06  3.05  3.05  3.05  3.04  3.04  3.04  3.03  3.03  3.03  3.03  3.03  3.02  3.02  3.02  3.02  3.03 

  -37    2.77  2.77  2.76  2.76  2.76  2.75  2.75  2.75  2.75  2.74  2.74  2.74  2.74  2.73  2.73  2.73  2.73  2.73  2.73  2.73 

  -38    2.50  2.50  2.49  2.49  2.49  2.48  2.48  2.48  2.47  2.47  2.47  2.46  2.46  2.46  2.46  2.46  2.46  2.46  2.46  2.47 

  -39    2.26  2.25  2.24  2.24  2.24  2.23  2.23  2.22  2.22  2.22  2.21  2.21  2.21  2.21  2.21  2.21  2.21  2.21  2.21  2.22 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

  -40    2.03  2.02  2.02  2.01  2.00  2.00  2.00  1.99  1.99  1.99  1.98  1.98  1.98  1.98  1.98  1.98  1.98  1.98  1.98  1.99 

  -41    1.82  1.81  1.80  1.80  1.79  1.79  1.78  1.78  1.78  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.78 

  -42    1.63  1.62  1.61  1.60  1.60  1.59  1.59  1.58  1.58  1.58  1.57  1.57  1.57  1.57  1.57  1.57  1.57  1.57  1.58  1.58 

  -43    1.45  1.44  1.44  1.43  1.42  1.41  1.41  1.40  1.40  1.40  1.39  1.39  1.39  1.39  1.39  1.39  1.39  1.40  1.40  1.40 

  -44    1.29  1.28  1.27  1.26  1.26  1.25  1.24  1.24  1.23  1.23  1.23  1.23  1.23  1.23  1.23  1.23  1.23  1.23  1.24  1.24 

  -45    1.15  1.13  1.12  1.12  1.11  1.10  1.09  1.09  1.08  1.08  1.08  1.08  1.08  1.08  1.08  1.08  1.08  1.09  1.09  1.09 

  -46    1.01  1.00  0.99  0.98  0.97  0.96  0.96  0.95  0.95  0.95  0.94  0.94  0.94  0.94  0.95  0.95  0.95  0.95  0.96  0.96 

  -47    0.88  0.87  0.86  0.85  0.85  0.84  0.83  0.83  0.83  0.83  0.82  0.82  0.82  0.83  0.83  0.83  0.83  0.84  0.84  0.84 

  -48    0.76  0.75  0.75  0.74  0.73  0.73  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.73  0.73  0.73  0.74 

  -49    0.66  0.65  0.64  0.64  0.63  0.63  0.63  0.62  0.62  0.62  0.62  0.62  0.62  0.62  0.63  0.63  0.63  0.63  0.64  0.64 

  

  -50    0.57  0.56  0.55  0.55  0.54  0.54  0.54  0.53  0.53  0.53  0.53  0.53  0.53  0.53  0.54  0.54  0.54  0.54  0.54  0.55 

  -51    0.49  0.48  0.47  0.47  0.47  0.46  0.46  0.46  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.46  0.46  0.46  0.46  0.46 

  -52    0.42  0.41  0.41  0.40  0.40  0.39  0.39  0.39  0.39  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38 

  -53    0.36  0.35  0.35  0.34  0.34  0.34  0.33  0.33  0.33  0.32  0.32  0.32  0.32  0.32  0.32  0.31  0.31  0.31  0.31  0.31 

  -54    0.31  0.30  0.30  0.29  0.29  0.28  0.28  0.28  0.27  0.27  0.27  0.26  0.26  0.26  0.26  0.26  0.26  0.25  0.25  0.25 

  -55    0.26  0.26  0.25  0.25  0.24  0.24  0.24  0.23  0.23  0.22  0.22  0.22  0.21  0.21  0.21  0.21  0.20  0.20  0.20  0.20 

  -56    0.22  0.22  0.21  0.21  0.21  0.20  0.20  0.19  0.19  0.19  0.18  0.18  0.18  0.17  0.17  0.17  0.16  0.16  0.16  0.16 

  -57    0.19  0.19  0.18  0.18  0.17  0.17  0.17  0.16  0.16  0.15  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13 

  -58    0.16  0.16  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.10 

  -59    0.13  0.13  0.13  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08 

  

  -60    0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06 

  -61    0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04 

  -62    0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -63    0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -64    0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01 

  -65    0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -66    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -67    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -85    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -86    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01 

  -87    0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -88    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -89    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   83    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   82    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   81    0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 

   80    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 

  

   79    0.12  0.12  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.11 

   78    0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14 

   77    0.18  0.18  0.19  0.19  0.19  0.20  0.19  0.19  0.19  0.19  0.18  0.18  0.18  0.17  0.17  0.17  0.16  0.16  0.16  0.16 

   76    0.21  0.22  0.23  0.23  0.24  0.24  0.24  0.23  0.23  0.23  0.22  0.22  0.21  0.21  0.20  0.20  0.20  0.20  0.20  0.20 

   75    0.25  0.26  0.27  0.27  0.28  0.28  0.28  0.28  0.27  0.27  0.26  0.26  0.25  0.25  0.24  0.24  0.24  0.24  0.23  0.23 

   74    0.30  0.31  0.31  0.32  0.32  0.32  0.32  0.32  0.32  0.31  0.31  0.31  0.30  0.30  0.29  0.29  0.29  0.28  0.28  0.28 

   73    0.35  0.36  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.36  0.36  0.35  0.35  0.35  0.35  0.34  0.34  0.34  0.34 

   72    0.41  0.42  0.42  0.43  0.43  0.43  0.43  0.43  0.43  0.42  0.42  0.42  0.42  0.41  0.41  0.41  0.41  0.41  0.41  0.41 

   71    0.48  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49 

   70    0.56  0.56  0.56  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57 

  

   69    0.64  0.64  0.65  0.65  0.65  0.65  0.65  0.66  0.66  0.66  0.66  0.66  0.66  0.66  0.66  0.66  0.66  0.67  0.67  0.67 

   68    0.73  0.74  0.74  0.74  0.74  0.75  0.75  0.75  0.75  0.76  0.76  0.76  0.76  0.76  0.77  0.77  0.77  0.77  0.77  0.77 

   67    0.83  0.83  0.84  0.84  0.85  0.85  0.85  0.86  0.86  0.86  0.87  0.87  0.87  0.88  0.88  0.88  0.89  0.89  0.89  0.89 

   66    0.94  0.94  0.95  0.95  0.96  0.96  0.97  0.97  0.98  0.98  0.99  0.99  1.00  1.00  1.01  1.01  1.01  1.02  1.02  1.03 

   65    1.06  1.07  1.07  1.08  1.08  1.09  1.10  1.10  1.11  1.12  1.12  1.13  1.13  1.14  1.14  1.15  1.16  1.16  1.16  1.17 

   64    1.19  1.20  1.21  1.21  1.22  1.23  1.24  1.25  1.25  1.26  1.27  1.28  1.29  1.29  1.30  1.30  1.31  1.31  1.32  1.32 

   63    1.34  1.35  1.36  1.37  1.38  1.39  1.40  1.41  1.41  1.42  1.43  1.44  1.45  1.46  1.46  1.47  1.48  1.48  1.48  1.49 

   62    1.50  1.51  1.52  1.53  1.54  1.56  1.57  1.58  1.59  1.60  1.61  1.62  1.63  1.63  1.64  1.65  1.65  1.66  1.66  1.67 

   61    1.68  1.69  1.70  1.71  1.73  1.74  1.75  1.76  1.77  1.78  1.79  1.80  1.81  1.82  1.83  1.83  1.84  1.85  1.85  1.85 

   60    1.87  1.88  1.89  1.91  1.92  1.93  1.94  1.95  1.97  1.98  1.99  2.00  2.01  2.02  2.02  2.03  2.04  2.04  2.04  2.05 

  

   59    2.08  2.09  2.10  2.11  2.13  2.14  2.15  2.16  2.17  2.18  2.19  2.20  2.21  2.22  2.23  2.23  2.24  2.24  2.25  2.25 

   58    2.30  2.31  2.33  2.34  2.35  2.36  2.37  2.38  2.39  2.40  2.41  2.42  2.43  2.44  2.44  2.45  2.45  2.46  2.46  2.47 

   57    2.54  2.55  2.57  2.58  2.59  2.60  2.61  2.62  2.63  2.64  2.65  2.66  2.66  2.67  2.68  2.68  2.69  2.69  2.70  2.70 

   56    2.79  2.81  2.82  2.84  2.85  2.86  2.87  2.88  2.89  2.90  2.91  2.91  2.92  2.93  2.93  2.94  2.94  2.95  2.95  2.95 

   55    3.06  3.08  3.09  3.11  3.12  3.14  3.15  3.16  3.17  3.18  3.19  3.19  3.20  3.21  3.21  3.22  3.22  3.23  3.23  3.24 

   54    3.35  3.36  3.38  3.40  3.41  3.43  3.44  3.46  3.47  3.48  3.49  3.50  3.51  3.52  3.53  3.53  3.54  3.54  3.55  3.55 

   53    3.64  3.66  3.68  3.70  3.72  3.74  3.75  3.77  3.79  3.80  3.81  3.83  3.84  3.85  3.86  3.87  3.87  3.88  3.88  3.89 

   52    3.95  3.97  3.99  4.01  4.04  4.06  4.08  4.09  4.11  4.13  4.15  4.16  4.18  4.19  4.20  4.21  4.22  4.23  4.23  4.23 

   51    4.27  4.29  4.31  4.33  4.36  4.38  4.40  4.42  4.44  4.47  4.49  4.50  4.52  4.54  4.55  4.56  4.57  4.58  4.58  4.59 

   50    4.58  4.60  4.63  4.65  4.68  4.70  4.72  4.75  4.77  4.80  4.82  4.84  4.86  4.87  4.89  4.90  4.91  4.92  4.92  4.93 

  

   49    4.90  4.92  4.94  4.97  4.99  5.02  5.05  5.07  5.09  5.12  5.14  5.16  5.18  5.20  5.21  5.23  5.24  5.24  5.25  5.25 

   48    5.23  5.25  5.28  5.30  5.33  5.35  5.38  5.40  5.43  5.45  5.47  5.49  5.51  5.53  5.54  5.55  5.56  5.57  5.58  5.58 

   47    5.59  5.62  5.64  5.67  5.69  5.72  5.74  5.77  5.79  5.81  5.83  5.85  5.87  5.88  5.90  5.91  5.92  5.93  5.94  5.94 

   46    6.00  6.03  6.06  6.08  6.11  6.13  6.16  6.18  6.20  6.22  6.24  6.26  6.27  6.29  6.30  6.31  6.32  6.33  6.34  6.35 

   45    6.48  6.51  6.54  6.56  6.59  6.61  6.63  6.66  6.68  6.70  6.72  6.73  6.75  6.76  6.78  6.79  6.80  6.81  6.82  6.83 

   44    7.03  7.06  7.09  7.12  7.14  7.17  7.19  7.21  7.24  7.26  7.27  7.29  7.31  7.32  7.34  7.35  7.36  7.37  7.38  7.39 

   43    7.64  7.67  7.70  7.73  7.75  7.78  7.80  7.83  7.85  7.87  7.89  7.91  7.93  7.95  7.96  7.97  7.98  7.99  8.00  8.01 

   42    8.27  8.30  8.33  8.36  8.39  8.42  8.44  8.47  8.49  8.52  8.54  8.56  8.58  8.59  8.61  8.62  8.63  8.64  8.65  8.66 

   41    8.89  8.92  8.96  8.99  9.02  9.05  9.07  9.10  9.13  9.15  9.17  9.20  9.22  9.23  9.25  9.26  9.27  9.28  9.29  9.29 

   40    9.48  9.51  9.54  9.58  9.61  9.64  9.67  9.70  9.72  9.75  9.77  9.79  9.81  9.83  9.85  9.86  9.87  9.88  9.88  9.89 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   39   10.01 10.04 10.07 10.11 10.14 10.17 10.20 10.23 10.26 10.28 10.31 10.33 10.35 10.37 10.38 10.39 10.40 10.40 10.41 10.40 

   38   10.50 10.53 10.56 10.59 10.62 10.65 10.68 10.71 10.74 10.76 10.79 10.81 10.83 10.84 10.86 10.86 10.87 10.87 10.86 10.86 

   37   10.95 10.98 11.01 11.04 11.07 11.10 11.13 11.16 11.19 11.21 11.23 11.25 11.27 11.28 11.29 11.29 11.29 11.29 11.28 11.27 

   36   11.40 11.43 11.45 11.48 11.51 11.54 11.57 11.59 11.62 11.64 11.66 11.67 11.69 11.69 11.70 11.70 11.69 11.68 11.67 11.65 

   35   11.86 11.89 11.91 11.93 11.96 11.98 12.00 12.02 12.04 12.06 12.07 12.08 12.09 12.09 12.09 12.09 12.08 12.07 12.06 12.04 

   34   12.34 12.36 12.38 12.40 12.42 12.44 12.45 12.46 12.47 12.48 12.49 12.49 12.49 12.49 12.49 12.48 12.47 12.46 12.44 12.42 

   33   12.83 12.85 12.86 12.87 12.88 12.89 12.89 12.90 12.90 12.91 12.91 12.90 12.90 12.89 12.89 12.87 12.86 12.84 12.82 12.79 

   32   13.32 13.32 13.32 13.32 13.33 13.33 13.33 13.32 13.32 13.32 13.31 13.30 13.29 13.28 13.27 13.25 13.23 13.21 13.18 13.15 

   31   13.77 13.76 13.76 13.75 13.75 13.74 13.73 13.72 13.71 13.70 13.69 13.68 13.66 13.64 13.62 13.60 13.58 13.55 13.52 13.49 

   30   14.17 14.16 14.15 14.14 14.13 14.11 14.10 14.08 14.07 14.05 14.03 14.01 13.99 13.97 13.95 13.92 13.89 13.87 13.84 13.81 

  

   29   14.51 14.50 14.48 14.47 14.45 14.43 14.41 14.39 14.37 14.35 14.32 14.30 14.28 14.25 14.22 14.20 14.17 14.14 14.11 14.08 

   28   14.79 14.78 14.76 14.74 14.72 14.70 14.68 14.66 14.63 14.60 14.58 14.55 14.52 14.49 14.47 14.44 14.41 14.38 14.34 14.31 

   27   15.03 15.01 14.99 14.97 14.95 14.93 14.91 14.88 14.85 14.83 14.80 14.77 14.74 14.71 14.68 14.65 14.62 14.58 14.55 14.52 

   26   15.24 15.22 15.20 15.18 15.16 15.13 15.11 15.08 15.06 15.03 15.00 14.97 14.94 14.91 14.87 14.84 14.81 14.77 14.74 14.70 

   25   15.44 15.42 15.40 15.37 15.35 15.32 15.30 15.27 15.24 15.21 15.18 15.15 15.12 15.09 15.05 15.02 14.98 14.95 14.91 14.87 

   24   15.63 15.61 15.59 15.56 15.54 15.51 15.48 15.46 15.43 15.40 15.36 15.33 15.30 15.26 15.23 15.19 15.16 15.12 15.08 15.04 

   23   15.82 15.80 15.78 15.75 15.72 15.69 15.67 15.64 15.60 15.57 15.54 15.51 15.47 15.44 15.40 15.36 15.33 15.29 15.25 15.21 

   22   16.01 15.98 15.95 15.93 15.90 15.87 15.84 15.81 15.77 15.74 15.71 15.67 15.64 15.60 15.56 15.53 15.49 15.45 15.41 15.36 

   21   16.18 16.15 16.12 16.10 16.06 16.03 16.00 15.97 15.94 15.90 15.87 15.83 15.79 15.76 15.72 15.68 15.64 15.60 15.56 15.51 

   20   16.34 16.31 16.28 16.25 16.22 16.19 16.15 16.12 16.09 16.05 16.01 15.98 15.94 15.90 15.86 15.82 15.78 15.74 15.70 15.65 

  

   19   16.48 16.45 16.42 16.39 16.36 16.33 16.29 16.26 16.22 16.18 16.15 16.11 16.07 16.03 15.99 15.95 15.91 15.87 15.82 15.78 

   18   16.61 16.58 16.55 16.52 16.48 16.45 16.42 16.38 16.34 16.30 16.27 16.23 16.19 16.15 16.11 16.07 16.03 15.98 15.94 15.90 

   17   16.72 16.69 16.66 16.63 16.59 16.56 16.52 16.49 16.45 16.41 16.37 16.33 16.29 16.25 16.21 16.17 16.13 16.09 16.05 16.00 

   16   16.82 16.79 16.76 16.73 16.69 16.66 16.62 16.58 16.55 16.51 16.47 16.43 16.39 16.35 16.31 16.27 16.22 16.18 16.14 16.10 

   15   16.91 16.88 16.85 16.81 16.78 16.74 16.71 16.67 16.63 16.59 16.55 16.51 16.47 16.43 16.39 16.35 16.31 16.27 16.22 16.18 

   14   16.98 16.95 16.92 16.89 16.85 16.82 16.78 16.74 16.70 16.66 16.63 16.59 16.55 16.51 16.46 16.42 16.38 16.34 16.30 16.25 

   13   17.05 17.01 16.98 16.95 16.91 16.88 16.84 16.80 16.76 16.73 16.69 16.65 16.61 16.57 16.53 16.49 16.44 16.40 16.36 16.32 

   12   17.10 17.06 17.03 17.00 16.96 16.93 16.89 16.85 16.81 16.78 16.74 16.70 16.66 16.62 16.58 16.54 16.50 16.46 16.41 16.37 

   11   17.13 17.10 17.07 17.04 17.00 16.96 16.93 16.89 16.85 16.81 16.78 16.74 16.70 16.66 16.62 16.58 16.54 16.50 16.46 16.42 

   10   17.16 17.13 17.09 17.06 17.03 16.99 16.95 16.92 16.88 16.84 16.81 16.77 16.73 16.69 16.65 16.61 16.57 16.53 16.49 16.45 

  

    9   17.17 17.14 17.11 17.07 17.04 17.00 16.97 16.93 16.90 16.86 16.82 16.78 16.75 16.71 16.67 16.63 16.59 16.55 16.51 16.47 

    8   17.17 17.14 17.11 17.07 17.04 17.01 16.97 16.94 16.90 16.86 16.83 16.79 16.75 16.72 16.68 16.64 16.60 16.56 16.53 16.49 

    7   17.16 17.13 17.10 17.06 17.03 17.00 16.96 16.93 16.89 16.86 16.82 16.78 16.75 16.71 16.67 16.64 16.60 16.57 16.53 16.49 

    6   17.13 17.10 17.07 17.04 17.01 16.97 16.94 16.90 16.87 16.84 16.80 16.77 16.73 16.70 16.66 16.63 16.59 16.56 16.52 16.48 

    5   17.09 17.06 17.03 17.00 16.97 16.94 16.90 16.87 16.84 16.80 16.77 16.74 16.70 16.67 16.63 16.60 16.57 16.53 16.50 16.46 

    4   17.04 17.01 16.98 16.95 16.92 16.89 16.86 16.82 16.79 16.76 16.73 16.69 16.66 16.63 16.60 16.56 16.53 16.50 16.46 16.43 

    3   16.97 16.94 16.91 16.88 16.85 16.83 16.79 16.76 16.73 16.70 16.67 16.64 16.61 16.58 16.54 16.51 16.48 16.45 16.42 16.39 

    2   16.89 16.86 16.84 16.81 16.78 16.75 16.72 16.69 16.66 16.63 16.60 16.57 16.54 16.51 16.48 16.45 16.42 16.39 16.36 16.33 

    1   16.80 16.77 16.74 16.72 16.69 16.66 16.63 16.61 16.58 16.55 16.52 16.49 16.46 16.43 16.40 16.38 16.35 16.32 16.29 16.27 

    0   16.69 16.67 16.64 16.61 16.59 16.56 16.54 16.51 16.48 16.45 16.43 16.40 16.37 16.34 16.32 16.29 16.26 16.24 16.21 16.19 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   -1   16.57 16.55 16.52 16.50 16.47 16.45 16.42 16.40 16.37 16.35 16.32 16.29 16.27 16.24 16.22 16.19 16.17 16.14 16.12 16.09 

   -2   16.44 16.42 16.39 16.37 16.35 16.32 16.30 16.27 16.25 16.23 16.20 16.18 16.15 16.13 16.10 16.08 16.06 16.03 16.01 15.99 

   -3   16.29 16.27 16.25 16.23 16.21 16.18 16.16 16.14 16.11 16.09 16.07 16.04 16.02 16.00 15.98 15.95 15.93 15.91 15.89 15.87 

   -4   16.13 16.11 16.09 16.07 16.05 16.03 16.01 15.99 15.96 15.94 15.92 15.90 15.88 15.85 15.83 15.81 15.80 15.78 15.76 15.74 

   -5   15.96 15.94 15.92 15.90 15.88 15.86 15.84 15.82 15.80 15.78 15.76 15.74 15.72 15.70 15.68 15.66 15.64 15.62 15.61 15.59 

   -6   15.77 15.76 15.74 15.72 15.70 15.68 15.66 15.64 15.62 15.60 15.58 15.56 15.55 15.53 15.51 15.49 15.47 15.46 15.44 15.43 

   -7   15.57 15.56 15.54 15.52 15.50 15.48 15.47 15.45 15.43 15.41 15.39 15.37 15.36 15.34 15.32 15.31 15.29 15.28 15.26 15.25 

   -8   15.35 15.34 15.32 15.31 15.29 15.27 15.25 15.24 15.22 15.20 15.18 15.17 15.15 15.13 15.12 15.11 15.09 15.08 15.07 15.06 

   -9   15.11 15.10 15.09 15.07 15.06 15.04 15.03 15.01 14.99 14.98 14.96 14.95 14.93 14.92 14.91 14.89 14.88 14.87 14.86 14.85 

  

  -10   14.85 14.84 14.83 14.81 14.80 14.79 14.78 14.76 14.75 14.74 14.73 14.71 14.70 14.69 14.68 14.67 14.66 14.65 14.64 14.64 

  -11   14.56 14.55 14.54 14.53 14.52 14.51 14.51 14.50 14.49 14.48 14.47 14.46 14.46 14.45 14.44 14.43 14.42 14.42 14.42 14.41 

  -12   14.25 14.24 14.24 14.23 14.22 14.22 14.21 14.21 14.20 14.20 14.19 14.19 14.18 14.18 14.18 14.17 14.17 14.17 14.17 14.17 

  -13   13.92 13.91 13.91 13.90 13.90 13.89 13.89 13.89 13.89 13.89 13.88 13.88 13.88 13.88 13.88 13.89 13.89 13.89 13.89 13.90 

  -14   13.57 13.56 13.55 13.55 13.55 13.54 13.54 13.54 13.54 13.54 13.54 13.55 13.55 13.55 13.56 13.56 13.57 13.57 13.58 13.59 

  -15   13.19 13.18 13.18 13.18 13.17 13.17 13.17 13.17 13.17 13.17 13.17 13.17 13.18 13.18 13.18 13.19 13.20 13.20 13.21 13.22 

  -16   12.79 12.79 12.78 12.78 12.77 12.77 12.77 12.76 12.76 12.76 12.76 12.76 12.76 12.76 12.76 12.77 12.77 12.77 12.78 12.78 

  -17   12.37 12.36 12.36 12.35 12.35 12.34 12.33 12.33 12.32 12.32 12.31 12.31 12.31 12.30 12.30 12.30 12.29 12.29 12.29 12.28 

  -18   11.90 11.89 11.89 11.88 11.88 11.87 11.86 11.85 11.85 11.84 11.83 11.82 11.81 11.80 11.79 11.78 11.77 11.76 11.75 11.74 

  -19   11.38 11.37 11.37 11.36 11.36 11.35 11.34 11.33 11.32 11.31 11.30 11.29 11.27 11.26 11.25 11.23 11.22 11.20 11.18 11.16 

  

  -20   10.79 10.79 10.78 10.78 10.77 10.77 10.76 10.75 10.74 10.73 10.72 10.71 10.70 10.68 10.67 10.65 10.63 10.61 10.60 10.58 

  -21   10.14 10.13 10.13 10.13 10.13 10.12 10.12 10.11 10.11 10.10 10.09 10.08 10.08 10.07 10.05 10.04 10.03 10.02 10.01 10.00 

  -22    9.44  9.44  9.44  9.44  9.44  9.44  9.44  9.44  9.43  9.43  9.43  9.43  9.43  9.43  9.42  9.42  9.42  9.42  9.42  9.43 

  -23    8.73  8.73  8.74  8.74  8.74  8.74  8.75  8.75  8.75  8.76  8.76  8.77  8.78  8.78  8.79  8.80  8.82  8.83  8.85  8.86 

  -24    8.04  8.05  8.05  8.06  8.07  8.07  8.08  8.09  8.09  8.10  8.12  8.13  8.14  8.16  8.18  8.20  8.23  8.25  8.28  8.31 

  -25    7.41  7.42  7.42  7.43  7.44  7.45  7.46  7.47  7.49  7.50  7.52  7.54  7.56  7.58  7.60  7.63  7.66  7.69  7.73  7.76 

  -26    6.85  6.86  6.87  6.88  6.89  6.90  6.91  6.93  6.94  6.96  6.98  7.00  7.02  7.05  7.07  7.10  7.13  7.16  7.20  7.24 

  -27    6.37  6.37  6.38  6.39  6.40  6.41  6.42  6.44  6.45  6.47  6.49  6.51  6.53  6.55  6.58  6.60  6.63  6.67  6.70  6.75 

  -28    5.93  5.94  5.94  5.95  5.96  5.96  5.98  5.99  6.00  6.02  6.03  6.05  6.07  6.10  6.12  6.14  6.17  6.21  6.24  6.28 

  -29    5.53  5.53  5.54  5.54  5.55  5.55  5.56  5.57  5.58  5.60  5.61  5.63  5.65  5.67  5.69  5.72  5.74  5.77  5.81  5.85 

  

  -30    5.15  5.15  5.15  5.15  5.16  5.16  5.17  5.18  5.19  5.20  5.21  5.23  5.24  5.26  5.29  5.31  5.34  5.37  5.40  5.43 

  -31    4.77  4.77  4.77  4.77  4.78  4.78  4.79  4.79  4.80  4.81  4.83  4.84  4.86  4.88  4.90  4.93  4.95  4.98  5.01  5.04 

  -32    4.39  4.40  4.40  4.40  4.40  4.41  4.42  4.42  4.43  4.45  4.46  4.47  4.49  4.51  4.53  4.56  4.59  4.61  4.65  4.68 

  -33    4.03  4.03  4.03  4.04  4.04  4.05  4.06  4.07  4.08  4.09  4.10  4.12  4.14  4.16  4.18  4.21  4.24  4.27  4.30  4.33 

  -34    3.67  3.68  3.68  3.69  3.69  3.70  3.71  3.72  3.73  3.75  3.76  3.78  3.80  3.82  3.85  3.87  3.90  3.93  3.96  4.00 

  -35    3.34  3.34  3.35  3.35  3.36  3.37  3.38  3.39  3.41  3.42  3.44  3.46  3.48  3.50  3.52  3.55  3.58  3.61  3.64  3.67 

  -36    3.03  3.03  3.04  3.04  3.05  3.06  3.07  3.08  3.10  3.11  3.13  3.15  3.17  3.19  3.21  3.24  3.27  3.30  3.33  3.36 

  -37    2.74  2.74  2.75  2.75  2.76  2.77  2.78  2.79  2.81  2.82  2.84  2.85  2.87  2.89  2.92  2.94  2.97  2.99  3.02  3.06 

  -38    2.47  2.47  2.48  2.48  2.49  2.50  2.51  2.52  2.53  2.55  2.56  2.58  2.60  2.62  2.64  2.66  2.68  2.71  2.73  2.77 

  -39    2.22  2.22  2.23  2.23  2.24  2.25  2.26  2.27  2.28  2.29  2.31  2.32  2.34  2.35  2.37  2.39  2.41  2.44  2.46  2.49 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

  -40    1.99  1.99  2.00  2.00  2.01  2.02  2.03  2.04  2.05  2.06  2.07  2.08  2.10  2.11  2.13  2.15  2.17  2.19  2.21  2.24 

  -41    1.78  1.78  1.79  1.79  1.80  1.81  1.81  1.82  1.83  1.84  1.85  1.87  1.88  1.90  1.91  1.93  1.95  1.97  1.99  2.01 

  -42    1.58  1.59  1.59  1.60  1.61  1.61  1.62  1.63  1.64  1.65  1.66  1.67  1.69  1.70  1.72  1.73  1.75  1.76  1.78  1.80 

  -43    1.41  1.41  1.42  1.43  1.43  1.44  1.45  1.46  1.47  1.48  1.49  1.50  1.51  1.52  1.54  1.55  1.56  1.58  1.59  1.60 

  -44    1.25  1.25  1.26  1.27  1.27  1.28  1.29  1.30  1.31  1.32  1.33  1.34  1.35  1.36  1.37  1.38  1.39  1.40  1.42  1.43 

  -45    1.10  1.11  1.11  1.12  1.13  1.14  1.14  1.15  1.16  1.17  1.18  1.19  1.20  1.21  1.22  1.23  1.24  1.25  1.26  1.27 

  -46    0.97  0.97  0.98  0.99  0.99  1.00  1.01  1.02  1.02  1.03  1.04  1.05  1.06  1.07  1.08  1.09  1.10  1.10  1.11  1.12 

  -47    0.85  0.85  0.86  0.86  0.87  0.88  0.88  0.89  0.90  0.90  0.91  0.92  0.93  0.94  0.94  0.95  0.96  0.97  0.98  0.99 

  -48    0.74  0.74  0.75  0.75  0.76  0.76  0.77  0.77  0.78  0.79  0.79  0.80  0.81  0.81  0.82  0.83  0.84  0.84  0.85  0.86 

  -49    0.64  0.64  0.65  0.65  0.66  0.66  0.66  0.67  0.67  0.68  0.68  0.69  0.69  0.70  0.71  0.71  0.72  0.73  0.74  0.75 

  

  -50    0.55  0.55  0.56  0.56  0.56  0.56  0.57  0.57  0.57  0.58  0.58  0.59  0.59  0.60  0.60  0.61  0.62  0.63  0.63  0.64 

  -51    0.46  0.47  0.47  0.47  0.47  0.48  0.48  0.48  0.48  0.49  0.49  0.49  0.50  0.50  0.51  0.52  0.52  0.53  0.54  0.55 

  -52    0.39  0.39  0.39  0.39  0.39  0.39  0.40  0.40  0.40  0.40  0.41  0.41  0.41  0.42  0.43  0.43  0.44  0.45  0.46  0.46 

  -53    0.31  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.33  0.33  0.33  0.34  0.34  0.35  0.35  0.36  0.37  0.37  0.38  0.39 

  -54    0.25  0.25  0.25  0.25  0.25  0.26  0.26  0.26  0.26  0.26  0.27  0.27  0.28  0.28  0.29  0.29  0.30  0.31  0.32  0.33 

  -55    0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.21  0.21  0.21  0.21  0.22  0.22  0.23  0.23  0.24  0.25  0.25  0.26  0.27 

  -56    0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.18  0.19  0.20  0.20  0.21  0.22  0.22 

  -57    0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.18  0.18 

  -58    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.14  0.14  0.15 

  -59    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.11  0.12 

  

  -60    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.09 

  -61    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07 

  -62    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.05  0.05 

  -63    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03 

  -64    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -65    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -66    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -67    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -86    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -87    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -88    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -89    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 



194 
 

   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   83    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   82    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   81    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

   80    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08 

  

   79    0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10 

   78    0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13 

   77    0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.16  0.16  0.16 

   76    0.20  0.20  0.20  0.20  0.20  0.20  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.20  0.20  0.20  0.19  0.19 

   75    0.24  0.24  0.24  0.24  0.24  0.24  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.24  0.24  0.24  0.23  0.23 

   74    0.28  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.30  0.30  0.30  0.30  0.29  0.29  0.29  0.29  0.29  0.28  0.28  0.28 

   73    0.34  0.34  0.34  0.34  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.34  0.34  0.34  0.34  0.33 

   72    0.41  0.41  0.41  0.41  0.41  0.41  0.41  0.41  0.41  0.41  0.41  0.41  0.41  0.41  0.41  0.41  0.40  0.40  0.40  0.40 

   71    0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.48  0.48  0.48  0.48  0.48  0.48  0.48  0.47  0.47  0.47 

   70    0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.56  0.56  0.56  0.56  0.55  0.55 

  

   69    0.67  0.67  0.67  0.67  0.67  0.67  0.67  0.67  0.67  0.67  0.67  0.67  0.67  0.66  0.66  0.66  0.66  0.65  0.65  0.65 

   68    0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.77  0.77  0.77  0.76  0.76  0.75  0.75 

   67    0.90  0.90  0.90  0.90  0.90  0.91  0.91  0.91  0.90  0.90  0.90  0.90  0.90  0.89  0.89  0.89  0.88  0.88  0.87  0.87 

   66    1.03  1.03  1.03  1.04  1.04  1.04  1.04  1.04  1.04  1.04  1.04  1.03  1.03  1.03  1.02  1.02  1.01  1.01  1.00  1.00 

   65    1.17  1.17  1.18  1.18  1.18  1.18  1.18  1.18  1.18  1.18  1.18  1.18  1.17  1.17  1.17  1.16  1.15  1.15  1.14  1.14 

   64    1.33  1.33  1.33  1.33  1.34  1.34  1.34  1.34  1.34  1.34  1.33  1.33  1.33  1.32  1.32  1.31  1.31  1.30  1.30  1.29 

   63    1.49  1.49  1.50  1.50  1.50  1.50  1.50  1.50  1.50  1.50  1.50  1.49  1.49  1.49  1.48  1.48  1.47  1.47  1.46  1.45 

   62    1.67  1.67  1.67  1.67  1.67  1.67  1.67  1.67  1.67  1.67  1.67  1.66  1.66  1.66  1.65  1.65  1.65  1.64  1.64  1.63 

   61    1.86  1.86  1.86  1.86  1.86  1.86  1.86  1.86  1.85  1.85  1.85  1.85  1.84  1.84  1.84  1.83  1.83  1.82  1.82  1.81 

   60    2.05  2.05  2.05  2.05  2.05  2.05  2.05  2.05  2.05  2.04  2.04  2.04  2.03  2.03  2.03  2.02  2.02  2.01  2.01  2.00 

  

   59    2.25  2.25  2.26  2.26  2.25  2.25  2.25  2.25  2.25  2.24  2.24  2.24  2.23  2.23  2.22  2.22  2.21  2.21  2.20  2.19 

   58    2.47  2.47  2.47  2.47  2.47  2.47  2.47  2.47  2.46  2.46  2.46  2.45  2.45  2.44  2.43  2.43  2.42  2.41  2.40  2.39 

   57    2.70  2.70  2.71  2.71  2.71  2.71  2.70  2.70  2.70  2.69  2.69  2.68  2.68  2.67  2.66  2.65  2.64  2.63  2.62  2.61 

   56    2.96  2.96  2.96  2.96  2.96  2.96  2.96  2.96  2.95  2.95  2.94  2.94  2.93  2.92  2.91  2.90  2.89  2.88  2.87  2.85 

   55    3.24  3.24  3.24  3.24  3.24  3.24  3.24  3.24  3.23  3.23  3.22  3.21  3.20  3.20  3.19  3.17  3.16  3.15  3.14  3.12 

   54    3.55  3.55  3.55  3.55  3.55  3.55  3.55  3.54  3.54  3.53  3.52  3.52  3.51  3.50  3.49  3.48  3.46  3.45  3.44  3.43 

   53    3.89  3.89  3.89  3.89  3.88  3.88  3.87  3.87  3.86  3.86  3.85  3.84  3.83  3.82  3.81  3.80  3.79  3.78  3.76  3.75 

   52    4.24  4.24  4.23  4.23  4.23  4.22  4.22  4.21  4.20  4.19  4.18  4.17  4.16  4.16  4.15  4.13  4.12  4.11  4.10  4.09 

   51    4.59  4.59  4.58  4.58  4.57  4.57  4.56  4.55  4.54  4.53  4.52  4.51  4.50  4.49  4.48  4.47  4.46  4.45  4.44  4.43 

   50    4.93  4.93  4.92  4.92  4.91  4.91  4.90  4.89  4.88  4.87  4.86  4.85  4.84  4.83  4.81  4.80  4.79  4.78  4.76  4.75 

  

   49    5.25  5.25  5.25  5.25  5.24  5.24  5.23  5.22  5.21  5.20  5.19  5.18  5.17  5.15  5.14  5.12  5.11  5.09  5.08  5.06 

   48    5.59  5.59  5.59  5.58  5.58  5.57  5.57  5.56  5.55  5.54  5.53  5.51  5.50  5.48  5.47  5.45  5.43  5.42  5.40  5.38 

   47    5.95  5.95  5.95  5.95  5.94  5.94  5.93  5.92  5.92  5.90  5.89  5.88  5.86  5.84  5.83  5.81  5.79  5.76  5.74  5.72 

   46    6.35  6.36  6.36  6.36  6.36  6.35  6.35  6.34  6.33  6.32  6.30  6.29  6.27  6.25  6.23  6.21  6.18  6.16  6.13  6.10 

   45    6.83  6.84  6.84  6.84  6.84  6.83  6.83  6.82  6.81  6.79  6.78  6.76  6.74  6.72  6.70  6.67  6.64  6.61  6.58  6.54 

   44    7.39  7.40  7.40  7.40  7.40  7.39  7.39  7.38  7.37  7.35  7.34  7.32  7.29  7.27  7.24  7.21  7.17  7.14  7.10  7.06 

   43    8.02  8.02  8.02  8.02  8.02  8.01  8.01  7.99  7.98  7.96  7.94  7.92  7.89  7.86  7.83  7.79  7.76  7.72  7.68  7.63 

   42    8.66  8.67  8.67  8.67  8.66  8.65  8.64  8.63  8.61  8.59  8.56  8.53  8.50  8.47  8.43  8.39  8.35  8.31  8.27  8.22 

   41    9.30  9.30  9.30  9.29  9.29  9.27  9.26  9.24  9.22  9.20  9.17  9.13  9.10  9.06  9.02  8.97  8.93  8.88  8.83  8.78 

   40    9.89  9.88  9.88  9.87  9.85  9.84  9.82  9.80  9.77  9.74  9.71  9.67  9.64  9.59  9.55  9.50  9.45  9.40  9.34  9.29 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   39   10.40 10.39 10.38 10.36 10.34 10.32 10.30 10.27 10.24 10.21 10.17 10.13 10.09 10.04  9.99  9.94  9.88  9.82  9.76  9.70 

   38   10.85 10.83 10.82 10.80 10.77 10.74 10.72 10.68 10.65 10.61 10.57 10.53 10.48 10.42 10.37 10.31 10.25 10.18 10.12 10.05 

   37   11.25 11.23 11.21 11.19 11.16 11.13 11.09 11.05 11.01 10.97 10.92 10.87 10.82 10.76 10.70 10.64 10.57 10.50 10.43 10.36 

   36   11.63 11.61 11.59 11.56 11.52 11.49 11.45 11.40 11.36 11.31 11.26 11.20 11.14 11.08 11.02 10.96 10.89 10.82 10.75 10.67 

   35   12.01 11.99 11.96 11.92 11.89 11.84 11.80 11.76 11.71 11.65 11.60 11.54 11.48 11.42 11.36 11.29 11.23 11.16 11.08 11.01 

   34   12.39 12.36 12.33 12.29 12.26 12.21 12.17 12.12 12.07 12.02 11.97 11.91 11.85 11.79 11.73 11.67 11.60 11.54 11.47 11.40 

   33   12.77 12.73 12.70 12.66 12.62 12.58 12.54 12.49 12.45 12.40 12.35 12.30 12.24 12.19 12.13 12.07 12.01 11.95 11.88 11.82 

   32   13.12 13.09 13.06 13.02 12.98 12.94 12.90 12.86 12.82 12.77 12.72 12.68 12.63 12.58 12.52 12.47 12.41 12.36 12.30 12.24 

   31   13.46 13.43 13.40 13.36 13.32 13.29 13.25 13.21 13.17 13.12 13.08 13.04 12.99 12.95 12.90 12.85 12.80 12.75 12.69 12.64 

   30   13.77 13.74 13.71 13.67 13.63 13.60 13.56 13.52 13.48 13.44 13.40 13.36 13.32 13.27 13.23 13.18 13.14 13.09 13.04 13.00 

  

   29   14.05 14.01 13.98 13.94 13.91 13.87 13.83 13.79 13.75 13.71 13.67 13.63 13.58 13.54 13.50 13.46 13.42 13.37 13.33 13.28 

   28   14.28 14.24 14.21 14.17 14.13 14.10 14.06 14.02 13.98 13.93 13.89 13.85 13.81 13.76 13.72 13.68 13.64 13.59 13.55 13.50 

   27   14.48 14.44 14.41 14.37 14.33 14.29 14.25 14.21 14.17 14.13 14.08 14.04 13.99 13.95 13.91 13.86 13.82 13.77 13.73 13.68 

   26   14.66 14.62 14.59 14.55 14.51 14.47 14.43 14.38 14.34 14.30 14.25 14.21 14.16 14.11 14.07 14.02 13.97 13.93 13.88 13.83 

   25   14.84 14.80 14.76 14.71 14.67 14.63 14.59 14.54 14.50 14.46 14.41 14.36 14.32 14.27 14.22 14.17 14.13 14.08 14.03 13.98 

   24   15.00 14.96 14.92 14.88 14.84 14.79 14.75 14.70 14.66 14.61 14.57 14.52 14.47 14.43 14.38 14.33 14.28 14.23 14.18 14.13 

   23   15.17 15.12 15.08 15.04 14.99 14.95 14.91 14.86 14.81 14.77 14.72 14.68 14.63 14.58 14.53 14.49 14.44 14.39 14.34 14.29 

   22   15.32 15.28 15.24 15.19 15.15 15.10 15.06 15.01 14.97 14.92 14.88 14.83 14.78 14.74 14.69 14.64 14.59 14.54 14.50 14.45 

   21   15.47 15.43 15.38 15.34 15.29 15.25 15.20 15.16 15.11 15.07 15.02 14.98 14.93 14.88 14.84 14.79 14.74 14.69 14.65 14.60 

   20   15.61 15.57 15.52 15.48 15.43 15.39 15.34 15.30 15.25 15.21 15.16 15.11 15.07 15.02 14.98 14.93 14.88 14.84 14.79 14.75 

  

   19   15.74 15.69 15.65 15.61 15.56 15.52 15.47 15.42 15.38 15.33 15.29 15.24 15.20 15.15 15.11 15.06 15.02 14.97 14.93 14.88 

   18   15.85 15.81 15.77 15.72 15.68 15.63 15.59 15.54 15.50 15.45 15.40 15.36 15.32 15.27 15.23 15.18 15.14 15.09 15.05 15.00 

   17   15.96 15.91 15.87 15.83 15.78 15.74 15.69 15.65 15.60 15.56 15.51 15.47 15.42 15.38 15.34 15.29 15.25 15.20 15.16 15.12 

   16   16.05 16.01 15.96 15.92 15.88 15.83 15.79 15.74 15.70 15.65 15.61 15.57 15.52 15.48 15.44 15.39 15.35 15.31 15.26 15.22 

   15   16.14 16.09 16.05 16.01 15.96 15.92 15.87 15.83 15.79 15.74 15.70 15.66 15.61 15.57 15.53 15.49 15.44 15.40 15.36 15.32 

   14   16.21 16.17 16.13 16.08 16.04 16.00 15.95 15.91 15.87 15.82 15.78 15.74 15.70 15.65 15.61 15.57 15.53 15.49 15.45 15.41 

   13   16.28 16.23 16.19 16.15 16.11 16.06 16.02 15.98 15.94 15.90 15.85 15.81 15.77 15.73 15.69 15.65 15.61 15.57 15.53 15.49 

   12   16.33 16.29 16.25 16.21 16.16 16.12 16.08 16.04 16.00 15.96 15.92 15.88 15.84 15.80 15.76 15.72 15.68 15.64 15.60 15.57 

   11   16.38 16.33 16.29 16.25 16.21 16.17 16.13 16.09 16.05 16.01 15.97 15.94 15.90 15.86 15.82 15.78 15.75 15.71 15.67 15.63 

   10   16.41 16.37 16.33 16.29 16.25 16.21 16.17 16.13 16.10 16.06 16.02 15.98 15.95 15.91 15.87 15.84 15.80 15.77 15.73 15.70 

  

    9   16.44 16.40 16.36 16.32 16.28 16.24 16.21 16.17 16.13 16.09 16.06 16.02 15.99 15.95 15.92 15.88 15.85 15.81 15.78 15.75 

    8   16.45 16.41 16.38 16.34 16.30 16.27 16.23 16.19 16.16 16.12 16.09 16.05 16.02 15.98 15.95 15.92 15.88 15.85 15.82 15.79 

    7   16.46 16.42 16.38 16.35 16.31 16.28 16.24 16.21 16.17 16.14 16.10 16.07 16.04 16.01 15.98 15.94 15.91 15.88 15.85 15.82 

    6   16.45 16.41 16.38 16.34 16.31 16.28 16.24 16.21 16.18 16.14 16.11 16.08 16.05 16.02 15.99 15.96 15.93 15.90 15.87 15.84 

    5   16.43 16.40 16.36 16.33 16.30 16.27 16.23 16.20 16.17 16.14 16.11 16.08 16.05 16.02 15.99 15.96 15.94 15.91 15.88 15.86 

    4   16.40 16.37 16.34 16.31 16.27 16.24 16.21 16.18 16.15 16.13 16.10 16.07 16.04 16.01 15.99 15.96 15.93 15.91 15.88 15.86 

    3   16.36 16.33 16.30 16.27 16.24 16.21 16.18 16.15 16.12 16.10 16.07 16.04 16.02 15.99 15.97 15.94 15.92 15.90 15.87 15.85 

    2   16.30 16.27 16.25 16.22 16.19 16.16 16.14 16.11 16.08 16.06 16.03 16.01 15.99 15.96 15.94 15.92 15.90 15.88 15.85 15.83 

    1   16.24 16.21 16.18 16.16 16.13 16.10 16.08 16.06 16.03 16.01 15.99 15.97 15.94 15.92 15.90 15.88 15.86 15.84 15.82 15.80 

    0   16.16 16.13 16.11 16.09 16.06 16.04 16.02 15.99 15.97 15.95 15.93 15.91 15.89 15.87 15.85 15.84 15.82 15.80 15.78 15.77 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   -1   16.07 16.05 16.02 16.00 15.98 15.96 15.94 15.92 15.90 15.88 15.86 15.84 15.83 15.81 15.79 15.78 15.76 15.75 15.73 15.72 

   -2   15.97 15.95 15.93 15.91 15.89 15.87 15.85 15.83 15.82 15.80 15.78 15.77 15.75 15.74 15.72 15.71 15.70 15.68 15.67 15.66 

   -3   15.85 15.83 15.81 15.80 15.78 15.76 15.75 15.73 15.72 15.70 15.69 15.68 15.66 15.65 15.64 15.63 15.62 15.60 15.59 15.58 

   -4   15.72 15.70 15.69 15.67 15.66 15.64 15.63 15.61 15.60 15.59 15.58 15.57 15.56 15.55 15.54 15.53 15.52 15.51 15.50 15.49 

   -5   15.57 15.56 15.54 15.53 15.52 15.50 15.49 15.48 15.47 15.46 15.45 15.44 15.43 15.43 15.42 15.41 15.41 15.40 15.39 15.39 

   -6   15.41 15.40 15.38 15.37 15.36 15.35 15.34 15.33 15.32 15.31 15.30 15.29 15.29 15.28 15.28 15.28 15.27 15.27 15.27 15.27 

   -7   15.23 15.22 15.21 15.20 15.19 15.18 15.17 15.16 15.15 15.14 15.14 15.13 15.13 15.13 15.13 15.13 15.13 15.13 15.13 15.13 

   -8   15.04 15.03 15.02 15.01 15.00 14.99 14.99 14.98 14.97 14.97 14.97 14.96 14.96 14.96 14.96 14.97 14.97 14.97 14.97 14.98 

   -9   14.84 14.83 14.82 14.82 14.81 14.80 14.80 14.79 14.79 14.79 14.79 14.79 14.79 14.79 14.79 14.80 14.80 14.81 14.81 14.81 

  

  -10   14.63 14.63 14.62 14.62 14.61 14.61 14.61 14.61 14.61 14.61 14.61 14.61 14.61 14.62 14.62 14.63 14.63 14.64 14.64 14.65 

  -11   14.41 14.41 14.41 14.41 14.42 14.42 14.42 14.42 14.43 14.43 14.43 14.44 14.44 14.44 14.45 14.45 14.46 14.46 14.47 14.47 

  -12   14.17 14.18 14.18 14.19 14.20 14.20 14.21 14.22 14.23 14.23 14.24 14.25 14.25 14.26 14.26 14.27 14.27 14.27 14.28 14.28 

  -13   13.91 13.92 13.92 13.93 13.94 13.96 13.97 13.98 13.99 14.00 14.01 14.02 14.03 14.04 14.04 14.05 14.05 14.06 14.06 14.07 

  -14   13.60 13.61 13.62 13.63 13.64 13.65 13.67 13.68 13.69 13.71 13.72 13.73 13.75 13.76 13.77 13.78 13.78 13.79 13.80 13.81 

  -15   13.23 13.24 13.25 13.26 13.27 13.28 13.29 13.31 13.32 13.33 13.35 13.37 13.38 13.40 13.42 13.43 13.45 13.47 13.49 13.51 

  -16   12.79 12.79 12.80 12.80 12.81 12.82 12.83 12.84 12.85 12.87 12.88 12.90 12.93 12.95 12.98 13.01 13.04 13.07 13.11 13.14 

  -17   12.28 12.27 12.27 12.27 12.27 12.28 12.28 12.29 12.31 12.33 12.35 12.38 12.41 12.45 12.48 12.53 12.57 12.62 12.66 12.71 

  -18   11.72 11.71 11.70 11.70 11.69 11.69 11.70 11.71 11.72 11.75 11.78 11.81 11.86 11.90 11.95 12.01 12.07 12.13 12.19 12.25 

  -19   11.15 11.13 11.12 11.11 11.10 11.10 11.11 11.12 11.14 11.16 11.20 11.24 11.29 11.35 11.41 11.48 11.55 11.62 11.70 11.78 

  

  -20   10.56 10.55 10.54 10.53 10.53 10.53 10.54 10.56 10.58 10.61 10.65 10.70 10.76 10.82 10.89 10.97 11.05 11.13 11.22 11.31 

  -21    9.99  9.99  9.99  9.99  9.99 10.01 10.02 10.05 10.07 10.11 10.15 10.21 10.27 10.34 10.42 10.50 10.59 10.68 10.78 10.88 

  -22    9.43  9.44  9.45  9.46  9.48  9.50  9.53  9.56  9.60  9.65  9.70  9.76  9.82  9.90  9.98 10.07 10.16 10.26 10.36 10.46 

  -23    8.88  8.90  8.93  8.95  8.98  9.02  9.06  9.10  9.15  9.20  9.26  9.33  9.40  9.48  9.56  9.65  9.75  9.84  9.94 10.03 

  -24    8.34  8.37  8.41  8.45  8.49  8.53  8.58  8.64  8.69  8.75  8.82  8.89  8.97  9.05  9.13  9.22  9.31  9.40  9.49  9.57 

  -25    7.80  7.84  7.89  7.94  7.99  8.04  8.10  8.16  8.22  8.29  8.36  8.43  8.51  8.59  8.67  8.75  8.83  8.91  8.98  9.06 

  -26    7.28  7.33  7.38  7.43  7.49  7.54  7.60  7.67  7.73  7.80  7.86  7.93  8.00  8.07  8.14  8.21  8.28  8.35  8.42  8.49 

  -27    6.79  6.84  6.89  6.94  6.99  7.05  7.11  7.17  7.22  7.28  7.34  7.40  7.46  7.52  7.58  7.64  7.70  7.76  7.82  7.88 

  -28    6.32  6.37  6.42  6.47  6.52  6.57  6.62  6.67  6.72  6.77  6.82  6.87  6.92  6.97  7.02  7.07  7.12  7.17  7.23  7.28 

  -29    5.88  5.93  5.97  6.01  6.06  6.10  6.15  6.19  6.24  6.28  6.32  6.36  6.40  6.45  6.49  6.53  6.57  6.62  6.66  6.71 

  

  -30    5.47  5.50  5.54  5.58  5.62  5.66  5.70  5.74  5.78  5.82  5.86  5.90  5.93  5.97  6.01  6.05  6.08  6.12  6.16  6.21 

  -31    5.08  5.11  5.15  5.18  5.22  5.26  5.30  5.34  5.37  5.41  5.45  5.49  5.53  5.57  5.60  5.64  5.68  5.72  5.76  5.80 

  -32    4.71  4.74  4.78  4.81  4.85  4.89  4.93  4.97  5.01  5.05  5.09  5.13  5.17  5.21  5.25  5.29  5.33  5.37  5.42  5.46 

  -33    4.36  4.40  4.43  4.47  4.51  4.55  4.59  4.63  4.67  4.72  4.76  4.81  4.85  4.89  4.94  4.98  5.03  5.07  5.12  5.17 

  -34    4.03  4.07  4.10  4.14  4.18  4.23  4.27  4.31  4.36  4.40  4.45  4.50  4.54  4.59  4.64  4.69  4.74  4.79  4.84  4.89 

  -35    3.71  3.75  3.79  3.83  3.87  3.91  3.95  4.00  4.05  4.09  4.14  4.19  4.24  4.29  4.34  4.39  4.44  4.49  4.54  4.59 

  -36    3.40  3.43  3.47  3.51  3.55  3.60  3.64  3.68  3.73  3.78  3.82  3.87  3.92  3.97  4.02  4.07  4.12  4.17  4.22  4.27 

  -37    3.09  3.13  3.16  3.20  3.24  3.28  3.33  3.37  3.41  3.46  3.50  3.54  3.59  3.64  3.69  3.73  3.78  3.83  3.88  3.93 

  -38    2.80  2.83  2.87  2.90  2.94  2.98  3.02  3.06  3.10  3.14  3.18  3.22  3.26  3.31  3.35  3.40  3.44  3.49  3.54  3.59 

  -39    2.52  2.55  2.58  2.62  2.65  2.69  2.72  2.76  2.80  2.83  2.87  2.91  2.95  2.99  3.03  3.07  3.12  3.16  3.21  3.26 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

  -40    2.26  2.29  2.32  2.35  2.38  2.41  2.44  2.47  2.51  2.54  2.58  2.62  2.65  2.69  2.73  2.77  2.81  2.86  2.90  2.95 

  -41    2.03  2.05  2.08  2.10  2.13  2.15  2.18  2.21  2.24  2.28  2.31  2.35  2.38  2.42  2.46  2.50  2.54  2.58  2.63  2.67 

  -42    1.82  1.83  1.85  1.88  1.90  1.92  1.95  1.97  2.00  2.03  2.07  2.10  2.14  2.17  2.21  2.25  2.30  2.34  2.38  2.43 

  -43    1.62  1.64  1.65  1.67  1.69  1.71  1.73  1.76  1.79  1.81  1.84  1.88  1.91  1.95  1.99  2.03  2.07  2.12  2.16  2.21 

  -44    1.44  1.45  1.47  1.48  1.50  1.52  1.54  1.56  1.59  1.61  1.64  1.67  1.71  1.74  1.78  1.82  1.87  1.91  1.96  2.00 

  -45    1.28  1.29  1.30  1.32  1.33  1.35  1.36  1.39  1.41  1.43  1.46  1.49  1.52  1.56  1.60  1.64  1.68  1.72  1.76  1.81 

  -46    1.13  1.14  1.15  1.16  1.18  1.19  1.21  1.23  1.25  1.27  1.30  1.33  1.36  1.39  1.42  1.46  1.50  1.54  1.58  1.62 

  -47    0.99  1.00  1.01  1.03  1.04  1.05  1.07  1.09  1.10  1.13  1.15  1.18  1.20  1.23  1.26  1.30  1.33  1.37  1.40  1.44 

  -48    0.87  0.88  0.89  0.90  0.92  0.93  0.94  0.96  0.98  1.00  1.02  1.04  1.06  1.09  1.12  1.15  1.18  1.21  1.24  1.28 

  -49    0.76  0.77  0.78  0.79  0.80  0.82  0.83  0.85  0.86  0.88  0.90  0.92  0.94  0.96  0.99  1.01  1.04  1.07  1.09  1.12 

  

  -50    0.65  0.66  0.67  0.69  0.70  0.71  0.73  0.74  0.76  0.77  0.79  0.81  0.83  0.85  0.87  0.89  0.91  0.93  0.96  0.98 

  -51    0.56  0.57  0.58  0.59  0.60  0.62  0.63  0.64  0.66  0.67  0.69  0.71  0.73  0.74  0.76  0.78  0.80  0.81  0.83  0.85 

  -52    0.47  0.48  0.49  0.51  0.52  0.53  0.54  0.56  0.57  0.59  0.60  0.62  0.63  0.65  0.66  0.68  0.69  0.71  0.72  0.74 

  -53    0.40  0.41  0.42  0.43  0.44  0.46  0.47  0.48  0.49  0.51  0.52  0.53  0.55  0.56  0.57  0.59  0.60  0.61  0.63  0.65 

  -54    0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.43  0.45  0.46  0.47  0.48  0.49  0.50  0.52  0.53  0.54  0.56 

  -55    0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.43  0.45  0.46  0.47  0.48 

  -56    0.23  0.24  0.25  0.26  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.42 

  -57    0.19  0.20  0.20  0.21  0.22  0.23  0.24  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36 

  -58    0.15  0.16  0.17  0.17  0.18  0.19  0.19  0.20  0.21  0.22  0.23  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31 

  -59    0.12  0.13  0.13  0.14  0.15  0.15  0.16  0.17  0.17  0.18  0.19  0.19  0.20  0.21  0.22  0.22  0.23  0.24  0.25  0.26 

  

  -60    0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.16  0.16  0.17  0.18  0.19  0.19  0.20  0.21  0.22 

  -61    0.07  0.08  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.14  0.14  0.15  0.16  0.17  0.17  0.18 

  -62    0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.09  0.10  0.10  0.11  0.11  0.12  0.13  0.13  0.14  0.15 

  -63    0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.11  0.11  0.12 

  -64    0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07  0.08  0.08  0.09  0.09 

  -65    0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07 

  -66    0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05 

  -67    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.04 

  -68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03 

  -69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01 

  

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01 

  -86    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02 

  -87    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04 

  -88    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -89    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00 

   83    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01 

   82    0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02 

   81    0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   80    0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05 

  

   79    0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07 

   78    0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09 

   77    0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12 

   76    0.19  0.18  0.18  0.18  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15 

   75    0.23  0.22  0.22  0.22  0.21  0.21  0.21  0.20  0.20  0.20  0.20  0.20  0.19  0.19  0.19  0.19  0.19  0.19  0.18  0.18 

   74    0.27  0.27  0.27  0.26  0.26  0.26  0.25  0.25  0.25  0.25  0.24  0.24  0.24  0.24  0.23  0.23  0.23  0.23  0.23  0.22 

   73    0.33  0.33  0.32  0.32  0.32  0.31  0.31  0.31  0.30  0.30  0.30  0.29  0.29  0.29  0.29  0.28  0.28  0.28  0.27  0.27 

   72    0.39  0.39  0.39  0.38  0.38  0.38  0.37  0.37  0.37  0.36  0.36  0.36  0.35  0.35  0.35  0.34  0.34  0.33  0.33  0.33 

   71    0.47  0.46  0.46  0.46  0.45  0.45  0.45  0.44  0.44  0.43  0.43  0.42  0.42  0.42  0.41  0.41  0.40  0.40  0.39  0.39 

   70    0.55  0.55  0.54  0.54  0.53  0.53  0.53  0.52  0.52  0.51  0.51  0.50  0.50  0.49  0.48  0.48  0.47  0.47  0.46  0.46 

  

   69    0.64  0.64  0.63  0.63  0.62  0.62  0.61  0.61  0.60  0.60  0.59  0.59  0.58  0.57  0.57  0.56  0.55  0.55  0.54  0.53 

   68    0.75  0.74  0.73  0.73  0.72  0.72  0.71  0.71  0.70  0.69  0.69  0.68  0.68  0.67  0.66  0.65  0.65  0.64  0.63  0.62 

   67    0.86  0.85  0.85  0.84  0.84  0.83  0.82  0.82  0.81  0.80  0.80  0.79  0.78  0.77  0.77  0.76  0.75  0.74  0.73  0.72 

   66    0.99  0.98  0.97  0.97  0.96  0.95  0.94  0.94  0.93  0.92  0.91  0.91  0.90  0.89  0.88  0.87  0.86  0.85  0.84  0.83 

   65    1.13  1.12  1.11  1.11  1.10  1.09  1.08  1.07  1.07  1.06  1.05  1.04  1.03  1.02  1.01  1.00  0.99  0.98  0.97  0.95 

   64    1.28  1.27  1.27  1.26  1.25  1.24  1.23  1.23  1.22  1.21  1.20  1.19  1.18  1.16  1.15  1.14  1.13  1.11  1.10  1.09 

   63    1.45  1.44  1.43  1.43  1.42  1.41  1.40  1.39  1.38  1.37  1.36  1.35  1.33  1.32  1.31  1.29  1.28  1.27  1.25  1.23 

   62    1.62  1.62  1.61  1.60  1.59  1.58  1.57  1.56  1.55  1.54  1.53  1.52  1.50  1.49  1.47  1.46  1.44  1.43  1.41  1.39 

   61    1.81  1.80  1.79  1.78  1.78  1.77  1.75  1.74  1.73  1.72  1.71  1.69  1.68  1.66  1.65  1.63  1.61  1.60  1.58  1.56 

   60    1.99  1.99  1.98  1.97  1.96  1.95  1.94  1.93  1.91  1.90  1.89  1.87  1.86  1.84  1.82  1.81  1.79  1.77  1.75  1.73 

  

   59    2.18  2.18  2.17  2.16  2.15  2.14  2.13  2.11  2.10  2.09  2.07  2.06  2.04  2.02  2.01  1.99  1.97  1.95  1.93  1.91 

   58    2.39  2.38  2.37  2.35  2.34  2.33  2.32  2.31  2.29  2.28  2.26  2.25  2.23  2.22  2.20  2.18  2.16  2.14  2.12  2.10 

   57    2.60  2.59  2.58  2.57  2.55  2.54  2.53  2.52  2.50  2.49  2.47  2.46  2.44  2.43  2.41  2.39  2.37  2.35  2.33  2.31 

   56    2.84  2.83  2.82  2.80  2.79  2.78  2.76  2.75  2.73  2.72  2.71  2.69  2.67  2.66  2.64  2.62  2.60  2.58  2.56  2.54 

   55    3.11  3.10  3.08  3.07  3.05  3.04  3.03  3.01  3.00  2.98  2.97  2.95  2.94  2.92  2.90  2.88  2.86  2.84  2.82  2.80 

   54    3.41  3.40  3.38  3.37  3.35  3.34  3.33  3.31  3.30  3.28  3.26  3.25  3.23  3.21  3.20  3.18  3.15  3.13  3.11  3.08 

   53    3.74  3.72  3.71  3.70  3.68  3.67  3.65  3.63  3.62  3.60  3.59  3.57  3.55  3.53  3.51  3.49  3.47  3.45  3.42  3.39 

   52    4.08  4.06  4.05  4.03  4.02  4.00  3.98  3.97  3.95  3.93  3.92  3.90  3.88  3.86  3.84  3.82  3.79  3.76  3.73  3.70 

   51    4.41  4.40  4.38  4.37  4.35  4.33  4.32  4.30  4.28  4.26  4.24  4.22  4.20  4.18  4.15  4.13  4.10  4.07  4.04  4.00 

   50    4.73  4.72  4.70  4.69  4.67  4.65  4.63  4.61  4.59  4.57  4.55  4.52  4.50  4.47  4.44  4.41  4.38  4.34  4.31  4.27 

  

   49    5.04  5.02  5.00  4.98  4.96  4.94  4.92  4.90  4.87  4.84  4.82  4.79  4.76  4.72  4.69  4.66  4.62  4.58  4.54  4.50 

   48    5.35  5.33  5.31  5.28  5.25  5.23  5.20  5.17  5.13  5.10  5.07  5.03  5.00  4.96  4.92  4.89  4.85  4.80  4.76  4.72 

   47    5.69  5.66  5.63  5.60  5.57  5.53  5.49  5.45  5.42  5.38  5.34  5.30  5.25  5.21  5.17  5.13  5.08  5.04  4.99  4.95 

   46    6.07  6.03  6.00  5.96  5.92  5.88  5.83  5.79  5.74  5.69  5.65  5.60  5.55  5.51  5.46  5.41  5.36  5.31  5.27  5.22 

   45    6.50  6.47  6.42  6.38  6.34  6.29  6.24  6.19  6.14  6.09  6.04  5.98  5.93  5.87  5.82  5.76  5.71  5.66  5.60  5.55 

   44    7.02  6.97  6.93  6.88  6.84  6.79  6.74  6.68  6.63  6.57  6.51  6.45  6.39  6.33  6.27  6.21  6.15  6.09  6.03  5.97 

   43    7.59  7.54  7.49  7.44  7.39  7.34  7.28  7.23  7.17  7.11  7.04  6.98  6.92  6.85  6.79  6.72  6.65  6.59  6.52  6.46 

   42    8.17  8.12  8.07  8.01  7.96  7.90  7.84  7.78  7.72  7.66  7.59  7.53  7.46  7.39  7.33  7.26  7.18  7.11  7.04  6.97 

   41    8.73  8.68  8.62  8.56  8.50  8.44  8.38  8.32  8.25  8.19  8.12  8.06  7.99  7.92  7.85  7.78  7.70  7.62  7.55  7.47 

   40    9.23  9.17  9.11  9.05  8.98  8.92  8.86  8.79  8.73  8.66  8.59  8.53  8.46  8.38  8.31  8.24  8.16  8.08  8.00  7.92 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   39    9.64  9.57  9.51  9.44  9.37  9.31  9.24  9.18  9.11  9.04  8.97  8.90  8.83  8.76  8.68  8.61  8.53  8.45  8.37  8.29 

   38    9.98  9.91  9.84  9.77  9.70  9.63  9.56  9.49  9.42  9.34  9.27  9.20  9.13  9.05  8.98  8.90  8.83  8.76  8.68  8.61 

   37   10.29 10.22 10.14 10.07  9.99  9.92  9.84  9.77  9.69  9.62  9.54  9.47  9.39  9.32  9.24  9.17  9.10  9.03  8.97  8.90 

   36   10.60 10.52 10.45 10.37 10.29 10.21 10.13 10.06  9.98  9.90  9.82  9.74  9.67  9.59  9.52  9.45  9.38  9.32  9.26  9.20 

   35   10.94 10.86 10.79 10.71 10.63 10.55 10.47 10.39 10.31 10.23 10.15 10.07 10.00  9.92  9.85  9.78  9.71  9.65  9.59  9.54 

   34   11.33 11.26 11.18 11.11 11.03 10.95 10.87 10.80 10.72 10.64 10.56 10.48 10.40 10.33 10.26 10.19 10.12 10.06  9.99  9.94 

   33   11.75 11.68 11.61 11.54 11.47 11.40 11.33 11.25 11.18 11.10 11.02 10.95 10.87 10.79 10.72 10.65 10.58 10.51 10.44 10.38 

   32   12.18 12.12 12.05 11.99 11.92 11.86 11.79 11.72 11.65 11.58 11.50 11.43 11.35 11.28 11.20 11.13 11.05 10.98 10.90 10.83 

   31   12.58 12.53 12.47 12.41 12.35 12.29 12.23 12.16 12.10 12.03 11.96 11.89 11.81 11.74 11.66 11.59 11.51 11.43 11.35 11.28 

   30   12.95 12.89 12.84 12.78 12.73 12.67 12.61 12.55 12.48 12.42 12.35 12.28 12.21 12.14 12.07 11.99 11.92 11.84 11.76 11.68 

  

   29   13.23 13.18 13.13 13.08 13.03 12.97 12.91 12.85 12.79 12.73 12.66 12.60 12.53 12.46 12.39 12.32 12.25 12.18 12.10 12.03 

   28   13.46 13.41 13.36 13.31 13.25 13.20 13.14 13.09 13.03 12.97 12.91 12.85 12.78 12.72 12.66 12.59 12.52 12.46 12.39 12.32 

   27   13.63 13.58 13.53 13.48 13.43 13.38 13.33 13.27 13.22 13.16 13.10 13.05 12.99 12.93 12.87 12.81 12.75 12.69 12.63 12.57 

   26   13.78 13.73 13.68 13.63 13.58 13.53 13.48 13.43 13.38 13.33 13.27 13.22 13.17 13.11 13.06 13.00 12.95 12.90 12.85 12.79 

   25   13.93 13.88 13.83 13.78 13.73 13.68 13.63 13.58 13.53 13.48 13.43 13.38 13.33 13.29 13.24 13.19 13.14 13.09 13.04 13.00 

   24   14.08 14.03 13.98 13.93 13.88 13.83 13.78 13.74 13.69 13.64 13.60 13.55 13.50 13.46 13.41 13.37 13.32 13.28 13.23 13.19 

   23   14.24 14.19 14.14 14.09 14.04 13.99 13.95 13.90 13.85 13.81 13.76 13.72 13.67 13.63 13.59 13.54 13.50 13.45 13.41 13.36 

   22   14.40 14.35 14.30 14.25 14.21 14.16 14.11 14.06 14.02 13.97 13.93 13.88 13.84 13.79 13.75 13.71 13.66 13.62 13.57 13.53 

   21   14.55 14.51 14.46 14.41 14.36 14.32 14.27 14.23 14.18 14.13 14.09 14.04 14.00 13.95 13.91 13.86 13.82 13.78 13.73 13.69 

   20   14.70 14.65 14.61 14.56 14.52 14.47 14.42 14.38 14.33 14.29 14.24 14.20 14.15 14.11 14.06 14.02 13.97 13.93 13.89 13.84 

  

   19   14.84 14.79 14.75 14.70 14.66 14.61 14.56 14.52 14.47 14.43 14.38 14.34 14.29 14.25 14.21 14.16 14.12 14.08 14.03 13.99 

   18   14.96 14.91 14.87 14.83 14.78 14.74 14.69 14.65 14.61 14.56 14.52 14.47 14.43 14.39 14.34 14.30 14.26 14.22 14.18 14.13 

   17   15.07 15.03 14.99 14.94 14.90 14.86 14.81 14.77 14.73 14.69 14.64 14.60 14.56 14.52 14.47 14.43 14.39 14.35 14.31 14.27 

   16   15.18 15.13 15.09 15.05 15.01 14.97 14.93 14.88 14.84 14.80 14.76 14.72 14.68 14.64 14.60 14.56 14.52 14.48 14.44 14.40 

   15   15.27 15.23 15.19 15.15 15.11 15.07 15.03 14.99 14.95 14.91 14.87 14.83 14.79 14.75 14.72 14.68 14.64 14.60 14.56 14.53 

   14   15.37 15.33 15.29 15.25 15.21 15.17 15.13 15.09 15.05 15.01 14.97 14.94 14.90 14.86 14.82 14.79 14.75 14.72 14.68 14.64 

   13   15.45 15.41 15.37 15.34 15.30 15.26 15.22 15.18 15.15 15.11 15.07 15.04 15.00 14.96 14.93 14.89 14.86 14.82 14.79 14.75 

   12   15.53 15.49 15.45 15.42 15.38 15.34 15.31 15.27 15.24 15.20 15.16 15.13 15.09 15.06 15.02 14.99 14.95 14.92 14.88 14.85 

   11   15.60 15.56 15.53 15.49 15.46 15.42 15.39 15.35 15.32 15.28 15.25 15.21 15.18 15.14 15.11 15.08 15.04 15.01 14.98 14.94 

   10   15.66 15.63 15.59 15.56 15.52 15.49 15.46 15.42 15.39 15.36 15.32 15.29 15.26 15.22 15.19 15.16 15.13 15.09 15.06 15.03 

  

    9   15.71 15.68 15.65 15.62 15.58 15.55 15.52 15.49 15.45 15.42 15.39 15.36 15.33 15.30 15.27 15.23 15.20 15.17 15.14 15.11 

    8   15.76 15.73 15.69 15.66 15.63 15.60 15.57 15.54 15.51 15.48 15.45 15.42 15.39 15.36 15.33 15.30 15.27 15.24 15.21 15.19 

    7   15.79 15.76 15.73 15.70 15.67 15.64 15.62 15.59 15.56 15.53 15.50 15.47 15.45 15.42 15.39 15.36 15.33 15.31 15.28 15.25 

    6   15.81 15.79 15.76 15.73 15.70 15.68 15.65 15.62 15.60 15.57 15.54 15.52 15.49 15.46 15.44 15.41 15.39 15.36 15.33 15.31 

    5   15.83 15.80 15.78 15.75 15.73 15.70 15.67 15.65 15.63 15.60 15.58 15.55 15.53 15.50 15.48 15.45 15.43 15.40 15.38 15.35 

    4   15.83 15.81 15.79 15.76 15.74 15.71 15.69 15.67 15.64 15.62 15.60 15.57 15.55 15.53 15.51 15.48 15.46 15.44 15.42 15.39 

    3   15.83 15.81 15.78 15.76 15.74 15.72 15.70 15.67 15.65 15.63 15.61 15.59 15.57 15.55 15.53 15.51 15.48 15.46 15.44 15.42 

    2   15.81 15.79 15.77 15.75 15.73 15.71 15.69 15.67 15.65 15.63 15.61 15.60 15.58 15.56 15.54 15.52 15.50 15.48 15.46 15.44 

    1   15.79 15.77 15.75 15.73 15.71 15.70 15.68 15.66 15.64 15.63 15.61 15.59 15.57 15.55 15.54 15.52 15.50 15.48 15.46 15.44 

    0   15.75 15.73 15.72 15.70 15.69 15.67 15.65 15.64 15.62 15.61 15.59 15.57 15.56 15.54 15.52 15.51 15.49 15.47 15.46 15.44 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   -1   15.70 15.69 15.68 15.66 15.65 15.63 15.62 15.60 15.59 15.58 15.56 15.55 15.53 15.52 15.50 15.49 15.47 15.46 15.44 15.42 

   -2   15.65 15.63 15.62 15.61 15.60 15.59 15.57 15.56 15.55 15.54 15.52 15.51 15.50 15.48 15.47 15.46 15.44 15.43 15.41 15.40 

   -3   15.57 15.56 15.55 15.54 15.53 15.52 15.52 15.51 15.50 15.49 15.47 15.46 15.45 15.44 15.43 15.41 15.40 15.39 15.38 15.36 

   -4   15.49 15.48 15.47 15.46 15.46 15.45 15.44 15.44 15.43 15.42 15.41 15.40 15.39 15.38 15.37 15.36 15.35 15.34 15.33 15.32 

   -5   15.38 15.38 15.37 15.37 15.37 15.36 15.35 15.35 15.34 15.34 15.33 15.33 15.32 15.31 15.30 15.30 15.29 15.28 15.27 15.26 

   -6   15.27 15.26 15.26 15.26 15.26 15.25 15.25 15.25 15.24 15.24 15.24 15.23 15.23 15.23 15.22 15.22 15.21 15.21 15.20 15.19 

   -7   15.13 15.13 15.13 15.13 15.13 15.13 15.13 15.13 15.13 15.13 15.13 15.13 15.13 15.13 15.13 15.13 15.12 15.12 15.11 15.11 

   -8   14.98 14.98 14.99 14.99 14.99 15.00 15.00 15.00 15.01 15.01 15.01 15.01 15.01 15.02 15.02 15.02 15.02 15.02 15.01 15.01 

   -9   14.82 14.83 14.83 14.84 14.84 14.85 14.85 14.86 14.87 14.87 14.88 14.88 14.88 14.89 14.89 14.89 14.90 14.90 14.90 14.90 

  

  -10   14.65 14.66 14.67 14.68 14.68 14.69 14.70 14.71 14.71 14.72 14.73 14.73 14.74 14.75 14.75 14.76 14.76 14.76 14.77 14.77 

  -11   14.48 14.49 14.50 14.50 14.51 14.52 14.53 14.54 14.55 14.56 14.56 14.57 14.58 14.59 14.59 14.60 14.61 14.61 14.62 14.62 

  -12   14.29 14.30 14.30 14.31 14.32 14.34 14.35 14.36 14.37 14.38 14.39 14.40 14.41 14.41 14.42 14.43 14.43 14.44 14.45 14.45 

  -13   14.07 14.08 14.09 14.10 14.11 14.13 14.14 14.16 14.17 14.18 14.19 14.20 14.21 14.22 14.23 14.24 14.25 14.26 14.27 14.27 

  -14   13.82 13.83 13.85 13.86 13.88 13.90 13.91 13.93 13.95 13.96 13.98 13.99 14.00 14.02 14.03 14.04 14.05 14.07 14.08 14.09 

  -15   13.53 13.55 13.57 13.59 13.61 13.63 13.65 13.67 13.69 13.71 13.74 13.76 13.78 13.80 13.82 13.84 13.85 13.87 13.89 13.90 

  -16   13.17 13.21 13.24 13.27 13.30 13.33 13.36 13.38 13.41 13.44 13.47 13.51 13.54 13.57 13.59 13.62 13.65 13.67 13.70 13.72 

  -17   12.76 12.81 12.86 12.90 12.95 12.99 13.03 13.08 13.12 13.16 13.20 13.24 13.28 13.32 13.36 13.39 13.43 13.46 13.49 13.51 

  -18   12.31 12.38 12.44 12.51 12.57 12.63 12.69 12.74 12.80 12.85 12.90 12.95 13.00 13.04 13.09 13.13 13.17 13.20 13.24 13.27 

  -19   11.86 11.93 12.01 12.09 12.17 12.24 12.31 12.38 12.45 12.51 12.57 12.62 12.67 12.72 12.77 12.81 12.86 12.90 12.93 12.97 

  

  -20   11.40 11.49 11.58 11.67 11.76 11.84 11.92 11.99 12.06 12.12 12.18 12.24 12.29 12.34 12.39 12.44 12.48 12.52 12.56 12.59 

  -21   10.98 11.07 11.17 11.26 11.34 11.42 11.50 11.57 11.63 11.69 11.75 11.80 11.85 11.90 11.94 11.98 12.02 12.06 12.10 12.13 

  -22   10.55 10.65 10.74 10.83 10.91 10.98 11.05 11.11 11.17 11.22 11.27 11.31 11.35 11.39 11.43 11.46 11.50 11.53 11.57 11.61 

  -23   10.12 10.21 10.30 10.38 10.45 10.52 10.58 10.63 10.67 10.72 10.75 10.79 10.82 10.85 10.88 10.91 10.94 10.98 11.01 11.05 

  -24    9.66  9.74  9.81  9.89  9.95 10.01 10.06 10.11 10.15 10.18 10.22 10.25 10.27 10.30 10.33 10.35 10.38 10.42 10.45 10.50 

  -25    9.14  9.21  9.28  9.34  9.40  9.46  9.51  9.55  9.59  9.63  9.67  9.70  9.73  9.76  9.79  9.82  9.86  9.89  9.94  9.98 

  -26    8.56  8.62  8.69  8.75  8.80  8.86  8.91  8.96  9.01  9.05  9.10  9.14  9.18  9.23  9.27  9.32  9.36  9.41  9.46  9.52 

  -27    7.94  8.00  8.06  8.12  8.18  8.24  8.29  8.35  8.40  8.46  8.52  8.58  8.63  8.69  8.75  8.82  8.88  8.95  9.02  9.09 

  -28    7.33  7.39  7.44  7.50  7.56  7.62  7.68  7.74  7.81  7.88  7.95  8.02  8.09  8.17  8.25  8.33  8.41  8.50  8.59  8.68 

  -29    6.76  6.81  6.86  6.92  6.98  7.04  7.11  7.17  7.25  7.32  7.40  7.49  7.57  7.66  7.76  7.85  7.95  8.06  8.16  8.27 

  

  -30    6.25  6.30  6.35  6.41  6.47  6.53  6.60  6.67  6.75  6.83  6.91  7.00  7.10  7.19  7.29  7.40  7.50  7.61  7.73  7.84 

  -31    5.84  5.89  5.94  5.99  6.05  6.11  6.18  6.25  6.32  6.40  6.49  6.57  6.67  6.76  6.86  6.96  7.06  7.17  7.27  7.38 

  -32    5.51  5.55  5.60  5.65  5.71  5.77  5.83  5.90  5.97  6.04  6.12  6.20  6.28  6.36  6.45  6.54  6.63  6.72  6.81  6.91 

  -33    5.21  5.26  5.31  5.36  5.41  5.47  5.53  5.59  5.65  5.71  5.78  5.85  5.92  5.99  6.06  6.14  6.21  6.29  6.36  6.43 

  -34    4.94  4.99  5.04  5.09  5.14  5.19  5.24  5.29  5.35  5.40  5.46  5.52  5.58  5.63  5.69  5.75  5.81  5.86  5.92  5.98 

  -35    4.65  4.70  4.75  4.80  4.85  4.90  4.95  5.00  5.05  5.09  5.14  5.19  5.23  5.28  5.33  5.37  5.42  5.46  5.51  5.55 

  -36    4.33  4.38  4.43  4.48  4.53  4.58  4.63  4.68  4.72  4.77  4.81  4.85  4.90  4.94  4.98  5.02  5.06  5.10  5.15  5.19 

  -37    3.99  4.04  4.09  4.14  4.19  4.24  4.29  4.34  4.39  4.44  4.48  4.53  4.57  4.61  4.66  4.70  4.74  4.79  4.83  4.88 

  -38    3.64  3.69  3.74  3.79  3.85  3.90  3.95  4.00  4.06  4.11  4.16  4.21  4.26  4.30  4.35  4.40  4.45  4.50  4.55  4.60 

  -39    3.30  3.35  3.40  3.46  3.51  3.56  3.62  3.67  3.73  3.79  3.84  3.90  3.95  4.01  4.06  4.12  4.17  4.23  4.28  4.33 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

  -40    2.99  3.04  3.09  3.14  3.20  3.25  3.31  3.36  3.42  3.48  3.54  3.60  3.66  3.72  3.78  3.84  3.90  3.96  4.01  4.07 

  -41    2.72  2.77  2.82  2.87  2.92  2.97  3.03  3.08  3.14  3.20  3.26  3.32  3.39  3.45  3.51  3.57  3.63  3.68  3.74  3.79 

  -42    2.48  2.52  2.57  2.62  2.67  2.72  2.78  2.83  2.89  2.94  3.00  3.06  3.12  3.18  3.24  3.29  3.35  3.40  3.46  3.51 

  -43    2.26  2.30  2.35  2.40  2.45  2.50  2.55  2.60  2.65  2.70  2.76  2.81  2.86  2.92  2.97  3.02  3.07  3.12  3.17  3.22 

  -44    2.05  2.10  2.14  2.19  2.24  2.29  2.33  2.38  2.43  2.47  2.52  2.57  2.62  2.67  2.71  2.76  2.80  2.85  2.89  2.93 

  -45    1.85  1.90  1.94  1.99  2.03  2.08  2.12  2.17  2.21  2.25  2.30  2.34  2.38  2.42  2.46  2.50  2.54  2.58  2.61  2.65 

  -46    1.66  1.70  1.74  1.79  1.83  1.87  1.92  1.96  2.00  2.03  2.07  2.11  2.14  2.18  2.22  2.25  2.29  2.32  2.36  2.39 

  -47    1.48  1.52  1.56  1.59  1.63  1.67  1.71  1.75  1.78  1.82  1.85  1.88  1.91  1.95  1.98  2.01  2.05  2.08  2.11  2.15 

  -48    1.31  1.34  1.38  1.41  1.44  1.48  1.51  1.54  1.57  1.60  1.63  1.67  1.70  1.73  1.76  1.79  1.82  1.86  1.89  1.93 

  -49    1.15  1.18  1.21  1.24  1.27  1.29  1.32  1.35  1.38  1.41  1.44  1.47  1.50  1.53  1.56  1.59  1.62  1.66  1.69  1.73 

  

  -50    1.00  1.03  1.05  1.08  1.10  1.13  1.16  1.18  1.21  1.24  1.26  1.29  1.32  1.35  1.38  1.42  1.45  1.48  1.52  1.55 

  -51    0.87  0.89  0.92  0.94  0.96  0.99  1.01  1.04  1.06  1.09  1.12  1.15  1.18  1.20  1.23  1.27  1.30  1.33  1.36  1.40 

  -52    0.76  0.78  0.80  0.82  0.84  0.86  0.89  0.91  0.94  0.96  0.99  1.02  1.05  1.08  1.11  1.14  1.17  1.20  1.23  1.27 

  -53    0.66  0.68  0.70  0.72  0.74  0.76  0.78  0.80  0.83  0.85  0.88  0.91  0.94  0.97  0.99  1.02  1.05  1.09  1.12  1.15 

  -54    0.57  0.59  0.61  0.63  0.64  0.66  0.68  0.71  0.73  0.76  0.78  0.81  0.84  0.86  0.89  0.92  0.95  0.98  1.01  1.03 

  -55    0.50  0.51  0.53  0.54  0.56  0.58  0.60  0.62  0.64  0.67  0.69  0.71  0.74  0.77  0.79  0.82  0.84  0.87  0.90  0.92 

  -56    0.43  0.44  0.45  0.47  0.49  0.50  0.52  0.54  0.56  0.58  0.60  0.63  0.65  0.67  0.69  0.72  0.74  0.76  0.79  0.81 

  -57    0.37  0.38  0.39  0.41  0.42  0.44  0.45  0.47  0.48  0.50  0.52  0.54  0.56  0.58  0.60  0.62  0.64  0.66  0.68  0.71 

  -58    0.32  0.33  0.34  0.35  0.36  0.37  0.39  0.40  0.41  0.43  0.44  0.46  0.47  0.49  0.51  0.53  0.54  0.56  0.58  0.60 

  -59    0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.39  0.40  0.41  0.43  0.44  0.46  0.48  0.49  0.51 

  

  -60    0.23  0.24  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.40  0.42  0.43 

  -61    0.19  0.20  0.20  0.21  0.22  0.23  0.24  0.24  0.25  0.26  0.27  0.28  0.28  0.29  0.30  0.31  0.33  0.34  0.35  0.37 

  -62    0.15  0.16  0.17  0.18  0.18  0.19  0.20  0.21  0.22  0.22  0.23  0.24  0.25  0.25  0.26  0.27  0.28  0.29  0.31  0.32 

  -63    0.13  0.13  0.14  0.15  0.15  0.16  0.17  0.18  0.18  0.19  0.20  0.21  0.21  0.22  0.23  0.24  0.25  0.26  0.27  0.28 

  -64    0.10  0.11  0.11  0.12  0.13  0.13  0.14  0.15  0.16  0.16  0.17  0.18  0.19  0.19  0.20  0.21  0.22  0.23  0.24  0.25 

  -65    0.08  0.08  0.09  0.10  0.10  0.11  0.12  0.12  0.13  0.14  0.15  0.15  0.16  0.17  0.18  0.19  0.19  0.20  0.21  0.22 

  -66    0.06  0.06  0.07  0.08  0.08  0.09  0.09  0.10  0.11  0.11  0.12  0.13  0.13  0.14  0.15  0.16  0.17  0.17  0.18  0.19 

  -67    0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.10  0.10  0.11  0.12  0.12  0.13  0.14  0.15  0.16  0.16 

  -68    0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.09  0.09  0.10  0.11  0.12  0.12  0.13  0.14 

  -69    0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.09  0.09  0.10  0.11  0.11 

  

  -70    0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.09  0.09 

  -71    0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.08 

  -72    0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.05  0.05 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.04 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.03  0.04 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02 

  

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02 

  -83    0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03 

  -84    0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03 

  -85    0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04 

  -86    0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05 

  -87    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06 

  -88    0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07 

  -89    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00 

   82    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   81    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01 

   80    0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02 

  

   79    0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03 

   78    0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.05  0.05  0.05 

   77    0.12  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.07 

   76    0.15  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09 

   75    0.18  0.18  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.12  0.12  0.12 

   74    0.22  0.22  0.21  0.21  0.21  0.20  0.20  0.20  0.19  0.19  0.18  0.18  0.18  0.17  0.17  0.16  0.16  0.16  0.15  0.15 

   73    0.27  0.26  0.26  0.26  0.25  0.25  0.24  0.24  0.24  0.23  0.23  0.22  0.22  0.21  0.21  0.20  0.20  0.19  0.19  0.18 

   72    0.32  0.32  0.31  0.31  0.30  0.30  0.29  0.29  0.29  0.28  0.28  0.27  0.27  0.26  0.25  0.25  0.24  0.24  0.23  0.22 

   71    0.38  0.38  0.37  0.37  0.36  0.36  0.35  0.35  0.34  0.33  0.33  0.32  0.32  0.31  0.30  0.30  0.29  0.28  0.27  0.27 

   70    0.45  0.44  0.44  0.43  0.43  0.42  0.41  0.41  0.40  0.39  0.39  0.38  0.37  0.37  0.36  0.35  0.34  0.33  0.33  0.32 

  

   69    0.53  0.52  0.51  0.51  0.50  0.49  0.48  0.47  0.47  0.46  0.45  0.44  0.43  0.42  0.42  0.41  0.40  0.39  0.38  0.37 

   68    0.61  0.61  0.60  0.59  0.58  0.57  0.56  0.55  0.54  0.53  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.45  0.44  0.43 

   67    0.71  0.70  0.69  0.68  0.67  0.66  0.64  0.63  0.62  0.61  0.60  0.59  0.57  0.56  0.55  0.54  0.53  0.52  0.51  0.50 

   66    0.82  0.81  0.79  0.78  0.77  0.75  0.74  0.73  0.71  0.70  0.69  0.67  0.66  0.65  0.63  0.62  0.61  0.59  0.58  0.57 

   65    0.94  0.93  0.91  0.90  0.88  0.87  0.85  0.83  0.82  0.80  0.79  0.77  0.75  0.74  0.72  0.71  0.70  0.68  0.67  0.66 

   64    1.07  1.06  1.04  1.03  1.01  0.99  0.97  0.95  0.94  0.92  0.90  0.88  0.86  0.85  0.83  0.81  0.80  0.79  0.77  0.76 

   63    1.22  1.20  1.18  1.17  1.15  1.13  1.11  1.09  1.07  1.05  1.03  1.01  0.99  0.97  0.95  0.93  0.91  0.90  0.88  0.86 

   62    1.37  1.36  1.34  1.32  1.30  1.28  1.26  1.23  1.21  1.19  1.17  1.15  1.13  1.10  1.08  1.06  1.04  1.02  1.00  0.98 

   61    1.54  1.52  1.50  1.48  1.46  1.43  1.41  1.39  1.37  1.34  1.32  1.30  1.27  1.25  1.23  1.20  1.18  1.15  1.13  1.11 

   60    1.71  1.69  1.67  1.64  1.62  1.60  1.58  1.55  1.53  1.50  1.48  1.45  1.43  1.40  1.38  1.35  1.32  1.30  1.27  1.25 

  

   59    1.89  1.87  1.84  1.82  1.80  1.77  1.75  1.72  1.70  1.67  1.64  1.62  1.59  1.56  1.54  1.51  1.48  1.45  1.42  1.39 

   58    2.08  2.05  2.03  2.01  1.98  1.96  1.93  1.90  1.88  1.85  1.82  1.79  1.76  1.74  1.71  1.68  1.64  1.61  1.58  1.55 

   57    2.28  2.26  2.23  2.21  2.18  2.16  2.13  2.10  2.07  2.04  2.01  1.98  1.95  1.92  1.89  1.85  1.82  1.79  1.75  1.72 

   56    2.51  2.49  2.46  2.43  2.41  2.38  2.35  2.32  2.29  2.25  2.22  2.19  2.15  2.12  2.08  2.05  2.01  1.97  1.94  1.90 

   55    2.77  2.74  2.71  2.68  2.65  2.62  2.59  2.55  2.52  2.48  2.44  2.40  2.37  2.33  2.29  2.25  2.21  2.17  2.13  2.10 

   54    3.06  3.03  3.00  2.96  2.93  2.89  2.85  2.81  2.76  2.72  2.68  2.64  2.59  2.55  2.51  2.47  2.43  2.39  2.35  2.31 

   53    3.36  3.33  3.29  3.25  3.21  3.17  3.12  3.08  3.03  2.98  2.93  2.89  2.84  2.79  2.75  2.70  2.66  2.62  2.57  2.53 

   52    3.67  3.63  3.59  3.55  3.50  3.45  3.41  3.36  3.30  3.25  3.20  3.15  3.10  3.05  3.00  2.95  2.90  2.85  2.81  2.76 

   51    3.96  3.92  3.88  3.83  3.78  3.73  3.68  3.63  3.58  3.52  3.47  3.42  3.36  3.31  3.26  3.20  3.15  3.10  3.05  3.01 

   50    4.23  4.19  4.14  4.10  4.05  4.00  3.95  3.90  3.84  3.79  3.74  3.68  3.63  3.58  3.52  3.47  3.42  3.37  3.32  3.27 

  

   49    4.46  4.42  4.37  4.33  4.28  4.24  4.19  4.14  4.09  4.05  4.00  3.95  3.90  3.85  3.79  3.74  3.69  3.64  3.59  3.54 

   48    4.68  4.63  4.59  4.55  4.50  4.46  4.42  4.38  4.33  4.29  4.25  4.20  4.16  4.11  4.07  4.02  3.97  3.92  3.88  3.83 

   47    4.90  4.86  4.81  4.77  4.73  4.69  4.65  4.62  4.58  4.54  4.50  4.46  4.43  4.38  4.34  4.30  4.25  4.21  4.16  4.12 

   46    5.17  5.12  5.07  5.03  4.99  4.95  4.91  4.88  4.84  4.80  4.77  4.73  4.69  4.65  4.61  4.57  4.53  4.49  4.45  4.40 

   45    5.50  5.45  5.40  5.35  5.31  5.26  5.22  5.17  5.13  5.09  5.05  5.01  4.96  4.92  4.88  4.84  4.80  4.76  4.71  4.67 

   44    5.92  5.86  5.81  5.75  5.69  5.64  5.58  5.52  5.46  5.41  5.35  5.30  5.25  5.20  5.15  5.10  5.05  5.01  4.96  4.92 

   43    6.39  6.33  6.26  6.19  6.12  6.05  5.98  5.90  5.83  5.76  5.69  5.62  5.55  5.49  5.43  5.37  5.31  5.26  5.21  5.16 

   42    6.89  6.82  6.74  6.66  6.57  6.49  6.40  6.31  6.23  6.14  6.06  5.97  5.89  5.81  5.74  5.67  5.60  5.53  5.47  5.41 

   41    7.38  7.30  7.21  7.12  7.03  6.93  6.84  6.74  6.64  6.55  6.45  6.36  6.27  6.18  6.09  6.01  5.93  5.86  5.79  5.72 

   40    7.83  7.74  7.65  7.56  7.46  7.36  7.27  7.17  7.07  6.97  6.88  6.78  6.69  6.60  6.51  6.42  6.34  6.26  6.18  6.10 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   39    8.21  8.12  8.04  7.95  7.86  7.78  7.69  7.60  7.51  7.42  7.33  7.25  7.16  7.07  6.99  6.91  6.82  6.74  6.66  6.58 

   38    8.53  8.46  8.39  8.32  8.24  8.17  8.10  8.02  7.95  7.88  7.81  7.73  7.66  7.59  7.51  7.44  7.36  7.29  7.21  7.13 

   37    8.84  8.78  8.72  8.66  8.61  8.55  8.50  8.44  8.39  8.33  8.28  8.22  8.17  8.11  8.04  7.98  7.91  7.84  7.77  7.69 

   36    9.15  9.10  9.05  9.01  8.97  8.93  8.89  8.85  8.81  8.78  8.74  8.69  8.65  8.60  8.55  8.50  8.44  8.37  8.30  8.23 

   35    9.49  9.45  9.41  9.37  9.34  9.30  9.28  9.25  9.22  9.19  9.16  9.12  9.09  9.05  9.00  8.95  8.89  8.83  8.77  8.69 

   34    9.88  9.84  9.79  9.75  9.72  9.68  9.65  9.62  9.59  9.56  9.52  9.49  9.45  9.41  9.36  9.31  9.26  9.19  9.13  9.06 

   33   10.32 10.26 10.21 10.16 10.11 10.06 10.02  9.98  9.94  9.89  9.85  9.81  9.76  9.71  9.66  9.61  9.55  9.49  9.42  9.36 

   32   10.76 10.69 10.63 10.56 10.50 10.44 10.38 10.33 10.27 10.21 10.16 10.10 10.04  9.98  9.93  9.87  9.81  9.74  9.68  9.62 

   31   11.20 11.12 11.04 10.97 10.89 10.82 10.74 10.67 10.60 10.53 10.46 10.39 10.32 10.25 10.19 10.13 10.06 10.00  9.94  9.89 

   30   11.60 11.52 11.43 11.35 11.27 11.18 11.10 11.02 10.94 10.86 10.78 10.70 10.63 10.55 10.49 10.42 10.36 10.30 10.24 10.19 

  

   29   11.95 11.87 11.79 11.71 11.62 11.54 11.45 11.37 11.29 11.21 11.13 11.05 10.97 10.90 10.83 10.77 10.71 10.66 10.60 10.56 

   28   12.25 12.18 12.11 12.03 11.95 11.88 11.80 11.72 11.64 11.56 11.49 11.42 11.35 11.28 11.22 11.16 11.11 11.06 11.01 10.96 

   27   12.51 12.45 12.39 12.32 12.26 12.19 12.12 12.05 11.98 11.92 11.85 11.79 11.73 11.67 11.61 11.56 11.51 11.47 11.42 11.38 

   26   12.74 12.69 12.64 12.58 12.53 12.47 12.42 12.36 12.30 12.25 12.19 12.14 12.09 12.04 11.99 11.94 11.90 11.86 11.81 11.77 

   25   12.95 12.90 12.86 12.81 12.76 12.72 12.67 12.63 12.58 12.54 12.49 12.45 12.41 12.36 12.32 12.28 12.24 12.20 12.16 12.12 

   24   13.14 13.10 13.05 13.01 12.97 12.93 12.89 12.85 12.82 12.78 12.74 12.71 12.67 12.63 12.59 12.55 12.51 12.47 12.43 12.39 

   23   13.32 13.27 13.23 13.19 13.15 13.12 13.08 13.05 13.01 12.98 12.94 12.91 12.88 12.84 12.80 12.77 12.73 12.69 12.65 12.61 

   22   13.49 13.44 13.40 13.36 13.32 13.29 13.25 13.22 13.18 13.15 13.11 13.08 13.04 13.01 12.97 12.94 12.90 12.87 12.83 12.79 

   21   13.65 13.60 13.56 13.52 13.48 13.45 13.41 13.37 13.33 13.30 13.26 13.23 13.19 13.16 13.12 13.09 13.05 13.02 12.98 12.95 

   20   13.80 13.76 13.72 13.68 13.64 13.60 13.56 13.52 13.48 13.44 13.41 13.37 13.33 13.30 13.26 13.23 13.20 13.16 13.13 13.10 

  

   19   13.95 13.91 13.87 13.83 13.79 13.75 13.71 13.67 13.63 13.59 13.55 13.52 13.48 13.45 13.41 13.38 13.34 13.31 13.28 13.25 

   18   14.09 14.05 14.01 13.97 13.93 13.89 13.86 13.82 13.78 13.74 13.70 13.67 13.63 13.60 13.56 13.53 13.50 13.47 13.44 13.41 

   17   14.23 14.19 14.16 14.12 14.08 14.04 14.00 13.96 13.93 13.89 13.85 13.82 13.78 13.75 13.72 13.68 13.65 13.62 13.59 13.56 

   16   14.37 14.33 14.29 14.25 14.22 14.18 14.14 14.11 14.07 14.04 14.00 13.97 13.93 13.90 13.87 13.84 13.80 13.77 13.74 13.71 

   15   14.49 14.45 14.42 14.38 14.35 14.31 14.28 14.24 14.21 14.17 14.14 14.11 14.07 14.04 14.01 13.98 13.95 13.92 13.89 13.86 

   14   14.61 14.57 14.54 14.50 14.47 14.43 14.40 14.37 14.33 14.30 14.27 14.24 14.21 14.18 14.14 14.11 14.08 14.05 14.03 14.00 

   13   14.72 14.68 14.65 14.61 14.58 14.55 14.52 14.48 14.45 14.42 14.39 14.36 14.33 14.30 14.27 14.24 14.21 14.18 14.15 14.12 

   12   14.82 14.78 14.75 14.72 14.69 14.66 14.62 14.59 14.56 14.53 14.50 14.47 14.44 14.41 14.38 14.35 14.32 14.30 14.27 14.24 

   11   14.91 14.88 14.85 14.82 14.79 14.76 14.72 14.69 14.66 14.63 14.60 14.57 14.55 14.52 14.49 14.46 14.43 14.41 14.38 14.35 

   10   15.00 14.97 14.94 14.91 14.88 14.85 14.82 14.79 14.76 14.73 14.70 14.67 14.64 14.62 14.59 14.56 14.53 14.51 14.48 14.45 

  

    9   15.08 15.05 15.02 14.99 14.96 14.93 14.90 14.88 14.85 14.82 14.79 14.76 14.74 14.71 14.68 14.65 14.63 14.60 14.57 14.55 

    8   15.16 15.13 15.10 15.07 15.04 15.01 14.99 14.96 14.93 14.90 14.87 14.85 14.82 14.79 14.77 14.74 14.71 14.69 14.66 14.63 

    7   15.22 15.20 15.17 15.14 15.11 15.09 15.06 15.03 15.00 14.98 14.95 14.92 14.90 14.87 14.84 14.82 14.79 14.77 14.74 14.71 

    6   15.28 15.26 15.23 15.20 15.18 15.15 15.12 15.10 15.07 15.04 15.02 14.99 14.97 14.94 14.91 14.89 14.86 14.84 14.81 14.79 

    5   15.33 15.30 15.28 15.25 15.23 15.20 15.18 15.15 15.13 15.10 15.08 15.05 15.03 15.00 14.98 14.95 14.93 14.90 14.88 14.85 

    4   15.37 15.34 15.32 15.30 15.27 15.25 15.22 15.20 15.17 15.15 15.13 15.10 15.08 15.05 15.03 15.00 14.98 14.95 14.93 14.91 

    3   15.40 15.37 15.35 15.33 15.31 15.28 15.26 15.24 15.21 15.19 15.17 15.14 15.12 15.09 15.07 15.05 15.02 15.00 14.98 14.95 

    2   15.41 15.39 15.37 15.35 15.33 15.31 15.29 15.26 15.24 15.22 15.20 15.17 15.15 15.13 15.10 15.08 15.06 15.03 15.01 14.99 

    1   15.42 15.40 15.38 15.36 15.34 15.32 15.30 15.28 15.26 15.24 15.22 15.19 15.17 15.15 15.13 15.11 15.08 15.06 15.04 15.01 

    0   15.42 15.40 15.38 15.36 15.35 15.33 15.31 15.29 15.27 15.25 15.23 15.21 15.18 15.16 15.14 15.12 15.10 15.08 15.05 15.03 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   -1   15.41 15.39 15.37 15.35 15.34 15.32 15.30 15.28 15.26 15.24 15.23 15.21 15.19 15.17 15.15 15.12 15.10 15.08 15.06 15.04 

   -2   15.38 15.37 15.35 15.34 15.32 15.30 15.29 15.27 15.25 15.23 15.21 15.20 15.18 15.16 15.14 15.12 15.10 15.08 15.06 15.04 

   -3   15.35 15.34 15.32 15.31 15.29 15.28 15.26 15.24 15.23 15.21 15.19 15.18 15.16 15.14 15.12 15.10 15.08 15.06 15.04 15.02 

   -4   15.31 15.29 15.28 15.27 15.25 15.24 15.23 15.21 15.19 15.18 15.16 15.15 15.13 15.11 15.09 15.08 15.06 15.04 15.02 15.00 

   -5   15.25 15.24 15.23 15.22 15.20 15.19 15.18 15.16 15.15 15.14 15.12 15.11 15.09 15.07 15.06 15.04 15.02 15.01 14.99 14.97 

   -6   15.18 15.17 15.16 15.15 15.14 15.13 15.12 15.11 15.10 15.08 15.07 15.05 15.04 15.03 15.01 14.99 14.98 14.96 14.94 14.93 

   -7   15.10 15.10 15.09 15.08 15.07 15.06 15.05 15.04 15.03 15.02 15.00 14.99 14.98 14.96 14.95 14.94 14.92 14.91 14.89 14.88 

   -8   15.01 15.01 15.00 14.99 14.99 14.98 14.97 14.96 14.95 14.94 14.93 14.92 14.90 14.89 14.88 14.87 14.86 14.84 14.83 14.81 

   -9   14.90 14.90 14.89 14.89 14.89 14.88 14.87 14.86 14.86 14.85 14.84 14.83 14.82 14.81 14.80 14.79 14.78 14.76 14.75 14.74 

  

  -10   14.77 14.77 14.77 14.77 14.76 14.76 14.76 14.75 14.75 14.74 14.73 14.73 14.72 14.71 14.70 14.69 14.68 14.67 14.66 14.65 

  -11   14.62 14.62 14.62 14.63 14.63 14.62 14.62 14.62 14.62 14.62 14.61 14.61 14.60 14.59 14.59 14.58 14.57 14.56 14.55 14.55 

  -12   14.46 14.46 14.47 14.47 14.47 14.48 14.48 14.48 14.48 14.48 14.48 14.47 14.47 14.47 14.46 14.46 14.45 14.45 14.44 14.43 

  -13   14.28 14.29 14.30 14.31 14.31 14.32 14.32 14.33 14.33 14.33 14.33 14.33 14.33 14.33 14.33 14.32 14.32 14.32 14.32 14.31 

  -14   14.10 14.12 14.13 14.14 14.15 14.15 14.16 14.17 14.17 14.17 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 

  -15   13.92 13.93 13.95 13.96 13.97 13.98 13.99 14.00 14.01 14.02 14.02 14.03 14.03 14.03 14.04 14.04 14.04 14.04 14.04 14.04 

  -16   13.74 13.75 13.77 13.78 13.80 13.81 13.82 13.83 13.84 13.85 13.86 13.87 13.88 13.88 13.89 13.89 13.89 13.90 13.90 13.90 

  -17   13.53 13.56 13.57 13.59 13.61 13.62 13.64 13.65 13.66 13.67 13.68 13.69 13.70 13.71 13.72 13.73 13.73 13.74 13.74 13.74 

  -18   13.30 13.32 13.35 13.37 13.39 13.40 13.42 13.44 13.45 13.46 13.47 13.49 13.50 13.51 13.52 13.53 13.55 13.55 13.56 13.56 

  -19   13.00 13.03 13.06 13.09 13.11 13.13 13.15 13.17 13.19 13.21 13.22 13.24 13.25 13.27 13.29 13.30 13.32 13.33 13.34 13.35 

  

  -20   12.63 12.66 12.70 12.73 12.76 12.79 12.81 12.84 12.87 12.89 12.91 12.94 12.96 12.98 13.00 13.02 13.04 13.06 13.07 13.09 

  -21   12.17 12.21 12.24 12.28 12.32 12.36 12.39 12.43 12.46 12.50 12.53 12.56 12.60 12.62 12.65 12.68 12.70 12.73 12.76 12.79 

  -22   11.65 11.69 11.73 11.78 11.82 11.87 11.91 11.96 12.00 12.05 12.09 12.13 12.18 12.22 12.26 12.29 12.33 12.37 12.41 12.46 

  -23   11.09 11.14 11.19 11.24 11.29 11.35 11.40 11.46 11.51 11.57 11.62 11.68 11.73 11.79 11.84 11.89 11.94 12.00 12.05 12.10 

  -24   10.54 10.60 10.65 10.71 10.77 10.83 10.90 10.96 11.03 11.10 11.16 11.23 11.30 11.36 11.43 11.49 11.56 11.62 11.68 11.74 

  -25   10.03 10.09 10.15 10.21 10.28 10.35 10.43 10.51 10.59 10.66 10.74 10.82 10.90 10.98 11.05 11.12 11.19 11.25 11.31 11.37 

  -26    9.58  9.64  9.71  9.79  9.87  9.95 10.04 10.13 10.22 10.31 10.40 10.49 10.57 10.65 10.72 10.79 10.85 10.90 10.95 10.99 

  -27    9.16  9.24  9.33  9.42  9.52  9.62  9.72  9.82  9.92 10.01 10.11 10.20 10.28 10.35 10.42 10.48 10.52 10.56 10.59 10.61 

  -28    8.78  8.87  8.98  9.09  9.19  9.30  9.41  9.52  9.63  9.73  9.82  9.91  9.99 10.05 10.11 10.16 10.19 10.20 10.21 10.21 

  -29    8.38  8.50  8.61  8.73  8.85  8.97  9.08  9.20  9.30  9.40  9.49  9.58  9.65  9.71  9.76  9.79  9.81  9.81  9.81  9.79 

  

  -30    7.96  8.08  8.20  8.33  8.45  8.57  8.68  8.79  8.90  8.99  9.08  9.16  9.23  9.29  9.33  9.36  9.37  9.37  9.36  9.34 

  -31    7.49  7.61  7.72  7.84  7.95  8.06  8.17  8.27  8.37  8.47  8.55  8.63  8.70  8.76  8.80  8.84  8.86  8.87  8.87  8.87 

  -32    7.00  7.10  7.19  7.29  7.39  7.48  7.58  7.67  7.76  7.85  7.93  8.01  8.08  8.15  8.20  8.25  8.30  8.33  8.36  8.38 

  -33    6.50  6.58  6.65  6.73  6.81  6.89  6.97  7.05  7.12  7.20  7.28  7.36  7.43  7.51  7.58  7.65  7.71  7.77  7.83  7.89 

  -34    6.03  6.08  6.14  6.20  6.26  6.32  6.38  6.45  6.52  6.59  6.66  6.73  6.81  6.89  6.97  7.05  7.14  7.22  7.31  7.39 

  -35    5.60  5.65  5.69  5.74  5.79  5.84  5.89  5.94  6.00  6.06  6.12  6.19  6.26  6.34  6.42  6.51  6.60  6.70  6.80  6.91 

  -36    5.23  5.28  5.32  5.37  5.41  5.45  5.50  5.54  5.59  5.64  5.70  5.76  5.82  5.89  5.97  6.05  6.14  6.23  6.34  6.44 

  -37    4.92  4.97  5.01  5.05  5.10  5.14  5.18  5.22  5.27  5.31  5.36  5.41  5.47  5.53  5.59  5.66  5.74  5.82  5.91  6.00 

  -38    4.64  4.69  4.74  4.78  4.82  4.86  4.91  4.95  4.99  5.03  5.07  5.12  5.17  5.21  5.27  5.32  5.38  5.45  5.52  5.59 

  -39    4.38  4.43  4.48  4.52  4.57  4.61  4.65  4.69  4.73  4.77  4.81  4.85  4.89  4.93  4.97  5.02  5.06  5.11  5.17  5.22 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

  -40    4.12  4.17  4.22  4.26  4.31  4.35  4.39  4.43  4.47  4.50  4.54  4.58  4.62  4.65  4.69  4.73  4.77  4.81  4.85  4.89 

  -41    3.84  3.89  3.94  3.98  4.02  4.06  4.10  4.14  4.18  4.21  4.25  4.29  4.33  4.36  4.40  4.44  4.48  4.52  4.56  4.60 

  -42    3.55  3.60  3.64  3.68  3.72  3.76  3.80  3.84  3.87  3.91  3.95  3.99  4.03  4.07  4.11  4.15  4.20  4.24  4.29  4.33 

  -43    3.26  3.30  3.34  3.38  3.42  3.45  3.49  3.53  3.57  3.61  3.65  3.69  3.73  3.77  3.82  3.87  3.92  3.98  4.03  4.08 

  -44    2.97  3.01  3.04  3.08  3.12  3.16  3.19  3.23  3.27  3.31  3.35  3.40  3.44  3.49  3.54  3.60  3.66  3.72  3.78  3.84 

  -45    2.69  2.73  2.76  2.80  2.84  2.88  2.91  2.95  3.00  3.04  3.08  3.13  3.18  3.23  3.28  3.34  3.40  3.46  3.53  3.59 

  -46    2.43  2.47  2.50  2.54  2.58  2.62  2.66  2.70  2.75  2.79  2.84  2.89  2.94  2.99  3.04  3.10  3.16  3.22  3.28  3.35 

  -47    2.19  2.23  2.26  2.30  2.35  2.39  2.43  2.48  2.52  2.57  2.62  2.66  2.71  2.77  2.82  2.87  2.93  2.99  3.05  3.11 

  -48    1.97  2.00  2.04  2.09  2.13  2.17  2.22  2.26  2.31  2.36  2.41  2.46  2.51  2.56  2.61  2.66  2.71  2.76  2.82  2.87 

  -49    1.77  1.81  1.85  1.89  1.93  1.98  2.02  2.07  2.12  2.16  2.21  2.26  2.31  2.36  2.40  2.45  2.50  2.55  2.60  2.65 

  

  -50    1.59  1.63  1.67  1.71  1.75  1.80  1.84  1.88  1.93  1.97  2.02  2.07  2.11  2.16  2.20  2.25  2.30  2.34  2.39  2.43 

  -51    1.44  1.47  1.51  1.55  1.59  1.63  1.67  1.71  1.75  1.79  1.84  1.88  1.92  1.97  2.01  2.05  2.10  2.14  2.18  2.22 

  -52    1.30  1.33  1.37  1.40  1.44  1.47  1.51  1.55  1.59  1.62  1.66  1.70  1.74  1.78  1.82  1.86  1.90  1.94  1.98  2.03 

  -53    1.18  1.21  1.24  1.27  1.30  1.33  1.36  1.40  1.43  1.47  1.50  1.54  1.57  1.61  1.64  1.68  1.72  1.76  1.80  1.84 

  -54    1.06  1.09  1.12  1.14  1.17  1.20  1.23  1.26  1.29  1.32  1.35  1.38  1.41  1.45  1.48  1.51  1.55  1.58  1.62  1.66 

  -55    0.95  0.98  1.00  1.03  1.05  1.08  1.10  1.13  1.15  1.18  1.21  1.24  1.27  1.30  1.33  1.36  1.39  1.43  1.47  1.50 

  -56    0.84  0.86  0.89  0.91  0.94  0.96  0.98  1.01  1.03  1.06  1.08  1.11  1.14  1.16  1.19  1.23  1.26  1.29  1.33  1.36 

  -57    0.73  0.75  0.78  0.80  0.82  0.85  0.87  0.89  0.92  0.94  0.97  0.99  1.02  1.05  1.08  1.11  1.14  1.17  1.20  1.23 

  -58    0.62  0.65  0.67  0.69  0.72  0.74  0.76  0.79  0.81  0.84  0.87  0.89  0.92  0.95  0.97  1.00  1.03  1.06  1.09  1.11 

  -59    0.53  0.55  0.57  0.59  0.62  0.64  0.67  0.69  0.72  0.75  0.77  0.80  0.83  0.85  0.88  0.90  0.93  0.95  0.98  1.00 

  

  -60    0.45  0.47  0.49  0.51  0.53  0.56  0.58  0.61  0.63  0.66  0.68  0.71  0.74  0.76  0.79  0.81  0.83  0.86  0.88  0.90 

  -61    0.39  0.40  0.42  0.44  0.46  0.49  0.51  0.53  0.55  0.58  0.60  0.62  0.65  0.67  0.70  0.72  0.74  0.76  0.78  0.81 

  -62    0.33  0.35  0.37  0.38  0.40  0.42  0.44  0.46  0.48  0.50  0.52  0.55  0.57  0.59  0.61  0.63  0.65  0.67  0.69  0.71 

  -63    0.29  0.31  0.32  0.34  0.35  0.37  0.38  0.40  0.42  0.44  0.46  0.47  0.49  0.51  0.53  0.55  0.57  0.59  0.60  0.62 

  -64    0.26  0.27  0.28  0.29  0.31  0.32  0.33  0.35  0.36  0.38  0.39  0.41  0.43  0.44  0.46  0.47  0.49  0.51  0.53  0.54 

  -65    0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.32  0.33  0.34  0.35  0.37  0.38  0.39  0.41  0.43  0.44  0.46  0.48 

  -66    0.20  0.21  0.22  0.23  0.24  0.25  0.25  0.26  0.27  0.28  0.29  0.31  0.32  0.33  0.34  0.36  0.37  0.39  0.40  0.42 

  -67    0.17  0.18  0.19  0.20  0.21  0.21  0.22  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.33  0.34  0.36  0.37 

  -68    0.15  0.15  0.16  0.17  0.18  0.18  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.33 

  -69    0.12  0.13  0.14  0.14  0.15  0.16  0.17  0.17  0.18  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.26  0.27  0.28  0.29 

  

  -70    0.10  0.11  0.11  0.12  0.13  0.14  0.14  0.15  0.16  0.17  0.18  0.18  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.26 

  -71    0.08  0.09  0.10  0.10  0.11  0.12  0.12  0.13  0.14  0.14  0.15  0.16  0.17  0.18  0.18  0.19  0.20  0.21  0.22  0.23 

  -72    0.07  0.07  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.12  0.13  0.14  0.15  0.15  0.16  0.17  0.18  0.19  0.19  0.20 

  -73    0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.11  0.11  0.12  0.13  0.13  0.14  0.15  0.15  0.16  0.17  0.18 

  -74    0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.10  0.10  0.11  0.11  0.12  0.13  0.13  0.14  0.15  0.16 

  -75    0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.12  0.13  0.14 

  -76    0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.12 

  -77    0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11 

  -78    0.02  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.10 

  -79    0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09  0.09 

  

  -80    0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.08 

  -81    0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.08 

  -82    0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.07 

  -83    0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.07  0.07 

  -84    0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.07 

  -85    0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07 

  -86    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07 

  -87    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 

  -88    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08 

  -89    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00 

   78    0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01 

   77    0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02 

   76    0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04 

   75    0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05 

   74    0.14  0.14  0.13  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.06 

   73    0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.08 

   72    0.22  0.21  0.20  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.12  0.12  0.11  0.11  0.10  0.10 

   71    0.26  0.25  0.24  0.24  0.23  0.22  0.21  0.20  0.20  0.19  0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.13  0.13  0.12 

   70    0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.25  0.24  0.23  0.22  0.21  0.20  0.20  0.19  0.18  0.17  0.17  0.16  0.15 

  

   69    0.36  0.35  0.34  0.33  0.32  0.31  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.22  0.21  0.20  0.19 

   68    0.42  0.41  0.40  0.39  0.38  0.37  0.36  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.28  0.27  0.26  0.25  0.24  0.23 

   67    0.49  0.48  0.47  0.46  0.45  0.44  0.43  0.42  0.41  0.40  0.39  0.38  0.37  0.35  0.34  0.33  0.32  0.31  0.29  0.28 

   66    0.56  0.55  0.54  0.53  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.45  0.43  0.42  0.41  0.39  0.38  0.36  0.35  0.34 

   65    0.65  0.64  0.62  0.61  0.60  0.59  0.58  0.57  0.56  0.54  0.53  0.52  0.50  0.49  0.47  0.46  0.44  0.43  0.41  0.40 

   64    0.74  0.73  0.72  0.70  0.69  0.67  0.66  0.65  0.63  0.62  0.60  0.59  0.57  0.56  0.54  0.53  0.51  0.49  0.48  0.46 

   63    0.85  0.83  0.81  0.80  0.78  0.77  0.75  0.73  0.72  0.70  0.68  0.67  0.65  0.63  0.61  0.60  0.58  0.56  0.54  0.53 

   62    0.96  0.94  0.92  0.90  0.88  0.86  0.85  0.83  0.81  0.79  0.77  0.75  0.73  0.71  0.69  0.67  0.66  0.64  0.62  0.60 

   61    1.08  1.06  1.04  1.02  0.99  0.97  0.95  0.93  0.91  0.89  0.86  0.84  0.82  0.80  0.78  0.76  0.74  0.72  0.70  0.69 

   60    1.22  1.19  1.17  1.14  1.12  1.09  1.07  1.04  1.02  0.99  0.97  0.95  0.92  0.90  0.88  0.86  0.84  0.82  0.80  0.78 

  

   59    1.37  1.34  1.31  1.28  1.25  1.22  1.19  1.17  1.14  1.11  1.09  1.07  1.04  1.02  0.99  0.97  0.95  0.92  0.90  0.88 

   58    1.52  1.49  1.46  1.43  1.40  1.37  1.34  1.31  1.28  1.25  1.22  1.20  1.17  1.14  1.12  1.09  1.07  1.04  1.02  0.99 

   57    1.69  1.65  1.62  1.59  1.56  1.52  1.49  1.46  1.43  1.40  1.37  1.34  1.31  1.28  1.25  1.22  1.19  1.17  1.14  1.11 

   56    1.86  1.83  1.80  1.76  1.73  1.69  1.66  1.63  1.59  1.56  1.52  1.49  1.46  1.43  1.39  1.36  1.33  1.30  1.27  1.25 

   55    2.06  2.02  1.98  1.94  1.91  1.87  1.83  1.80  1.76  1.73  1.69  1.65  1.62  1.59  1.55  1.52  1.49  1.45  1.42  1.39 

   54    2.26  2.22  2.18  2.14  2.10  2.06  2.02  1.98  1.94  1.90  1.87  1.83  1.79  1.76  1.72  1.68  1.65  1.61  1.58  1.54 

   53    2.48  2.44  2.39  2.35  2.31  2.26  2.22  2.18  2.14  2.10  2.06  2.02  1.98  1.94  1.90  1.86  1.82  1.79  1.75  1.71 

   52    2.71  2.67  2.62  2.57  2.53  2.48  2.44  2.39  2.35  2.31  2.26  2.22  2.18  2.14  2.10  2.05  2.02  1.98  1.94  1.90 

   51    2.96  2.91  2.86  2.81  2.77  2.72  2.67  2.63  2.58  2.53  2.49  2.44  2.40  2.35  2.31  2.27  2.22  2.18  2.14  2.10 

   50    3.22  3.17  3.12  3.07  3.02  2.98  2.93  2.88  2.83  2.79  2.74  2.69  2.65  2.60  2.55  2.50  2.46  2.41  2.36  2.32 

  

   49    3.49  3.45  3.40  3.35  3.30  3.25  3.21  3.16  3.11  3.06  3.02  2.97  2.92  2.87  2.82  2.76  2.71  2.66  2.61  2.55 

   48    3.78  3.74  3.69  3.64  3.60  3.55  3.50  3.45  3.41  3.36  3.31  3.26  3.21  3.15  3.10  3.04  2.98  2.93  2.87  2.81 

   47    4.07  4.03  3.99  3.94  3.89  3.85  3.80  3.75  3.70  3.65  3.60  3.55  3.50  3.44  3.38  3.32  3.26  3.20  3.14  3.08 

   46    4.36  4.32  4.27  4.23  4.18  4.14  4.09  4.04  3.99  3.94  3.89  3.83  3.78  3.72  3.66  3.60  3.54  3.48  3.41  3.35 

   45    4.63  4.59  4.54  4.50  4.45  4.40  4.36  4.31  4.26  4.20  4.15  4.10  4.04  3.98  3.92  3.86  3.80  3.74  3.68  3.62 

   44    4.87  4.83  4.78  4.73  4.69  4.64  4.59  4.54  4.49  4.44  4.38  4.33  4.27  4.22  4.16  4.11  4.05  3.99  3.93  3.88 

   43    5.10  5.06  5.01  4.96  4.91  4.86  4.81  4.76  4.71  4.66  4.60  4.55  4.50  4.44  4.39  4.34  4.29  4.24  4.19  4.13 

   42    5.36  5.30  5.25  5.19  5.14  5.09  5.04  4.99  4.94  4.89  4.83  4.78  4.73  4.68  4.63  4.58  4.54  4.49  4.44  4.39 

   41    5.65  5.59  5.53  5.47  5.42  5.36  5.31  5.25  5.20  5.15  5.09  5.04  4.99  4.94  4.89  4.85  4.80  4.75  4.71  4.66 

   40    6.03  5.96  5.89  5.82  5.76  5.70  5.64  5.58  5.52  5.46  5.41  5.36  5.30  5.25  5.20  5.15  5.10  5.04  4.99  4.94 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   39    6.50  6.42  6.35  6.27  6.20  6.13  6.05  5.99  5.92  5.86  5.80  5.73  5.67  5.61  5.55  5.49  5.42  5.36  5.30  5.23 

   38    7.04  6.96  6.88  6.79  6.71  6.63  6.55  6.47  6.39  6.31  6.23  6.16  6.08  6.01  5.93  5.85  5.78  5.70  5.62  5.55 

   37    7.61  7.52  7.44  7.35  7.26  7.16  7.07  6.98  6.89  6.80  6.71  6.61  6.52  6.43  6.34  6.25  6.16  6.06  5.97  5.88 

   36    8.15  8.06  7.97  7.88  7.79  7.69  7.59  7.49  7.39  7.29  7.18  7.08  6.98  6.87  6.77  6.66  6.56  6.45  6.35  6.25 

   35    8.62  8.54  8.45  8.36  8.27  8.17  8.07  7.97  7.86  7.76  7.65  7.54  7.43  7.32  7.21  7.09  6.98  6.87  6.76  6.66 

   34    8.99  8.91  8.83  8.75  8.66  8.57  8.48  8.38  8.29  8.19  8.08  7.98  7.87  7.77  7.66  7.55  7.44  7.33  7.22  7.11 

   33    9.29  9.22  9.14  9.07  8.99  8.91  8.83  8.75  8.67  8.58  8.49  8.40  8.31  8.22  8.12  8.02  7.92  7.82  7.72  7.62 

   32    9.56  9.49  9.43  9.36  9.30  9.23  9.16  9.09  9.03  8.96  8.89  8.82  8.74  8.66  8.58  8.50  8.41  8.32  8.23  8.14 

   31    9.83  9.77  9.71  9.66  9.60  9.55  9.49  9.44  9.39  9.33  9.28  9.22  9.17  9.10  9.04  8.97  8.90  8.82  8.75  8.67 

   30   10.14 10.09 10.04 10.00  9.95  9.91  9.86  9.82  9.77  9.73  9.68  9.63  9.58  9.53  9.48  9.42  9.36  9.30  9.23  9.17 

  

   29   10.51 10.47 10.43 10.39 10.35 10.31 10.27 10.23 10.18 10.14 10.10 10.05 10.00  9.95  9.90  9.85  9.80  9.75  9.69  9.63 

   28   10.92 10.88 10.84 10.80 10.76 10.72 10.69 10.65 10.60 10.56 10.51 10.47 10.42 10.37 10.32 10.27 10.22 10.17 10.11 10.05 

   27   11.34 11.30 11.26 11.22 11.18 11.14 11.10 11.06 11.01 10.97 10.92 10.87 10.83 10.78 10.73 10.67 10.62 10.57 10.51 10.45 

   26   11.73 11.69 11.65 11.61 11.57 11.53 11.48 11.44 11.40 11.35 11.30 11.25 11.20 11.15 11.10 11.05 10.99 10.93 10.87 10.81 

   25   12.08 12.03 11.99 11.95 11.91 11.87 11.82 11.78 11.73 11.69 11.64 11.59 11.54 11.49 11.44 11.38 11.33 11.27 11.21 11.15 

   24   12.35 12.31 12.27 12.23 12.19 12.15 12.10 12.06 12.02 11.97 11.92 11.88 11.83 11.78 11.73 11.67 11.62 11.56 11.51 11.45 

   23   12.57 12.53 12.50 12.46 12.42 12.38 12.33 12.29 12.25 12.21 12.16 12.12 12.07 12.02 11.97 11.92 11.87 11.81 11.76 11.70 

   22   12.76 12.72 12.68 12.64 12.61 12.57 12.53 12.49 12.45 12.41 12.37 12.32 12.28 12.23 12.18 12.13 12.08 12.03 11.98 11.92 

   21   12.92 12.88 12.85 12.81 12.78 12.74 12.70 12.67 12.63 12.59 12.55 12.51 12.46 12.42 12.37 12.33 12.28 12.23 12.18 12.13 

   20   13.07 13.03 13.00 12.97 12.94 12.90 12.87 12.83 12.80 12.76 12.72 12.68 12.64 12.60 12.55 12.51 12.47 12.42 12.38 12.33 

  

   19   13.22 13.19 13.16 13.13 13.10 13.06 13.03 13.00 12.96 12.93 12.89 12.85 12.81 12.77 12.73 12.69 12.65 12.61 12.57 12.53 

   18   13.38 13.35 13.32 13.29 13.26 13.23 13.19 13.16 13.13 13.10 13.06 13.02 12.99 12.95 12.91 12.87 12.84 12.80 12.76 12.72 

   17   13.53 13.50 13.47 13.44 13.41 13.38 13.35 13.32 13.29 13.26 13.23 13.19 13.16 13.12 13.09 13.05 13.02 12.98 12.94 12.91 

   16   13.69 13.66 13.63 13.60 13.57 13.54 13.51 13.48 13.45 13.42 13.39 13.36 13.32 13.29 13.26 13.22 13.19 13.15 13.12 13.08 

   15   13.83 13.80 13.77 13.74 13.72 13.69 13.66 13.63 13.60 13.57 13.54 13.51 13.48 13.45 13.42 13.38 13.35 13.32 13.28 13.25 

   14   13.97 13.94 13.91 13.88 13.86 13.83 13.80 13.77 13.74 13.71 13.68 13.65 13.62 13.59 13.56 13.53 13.50 13.47 13.43 13.40 

   13   14.10 14.07 14.04 14.01 13.98 13.96 13.93 13.90 13.87 13.84 13.81 13.79 13.76 13.73 13.70 13.67 13.64 13.61 13.58 13.54 

   12   14.21 14.19 14.16 14.13 14.10 14.08 14.05 14.02 13.99 13.97 13.94 13.91 13.88 13.85 13.82 13.80 13.77 13.74 13.71 13.67 

   11   14.32 14.30 14.27 14.24 14.21 14.19 14.16 14.13 14.11 14.08 14.05 14.03 14.00 13.97 13.94 13.91 13.88 13.86 13.83 13.80 

   10   14.42 14.40 14.37 14.35 14.32 14.29 14.27 14.24 14.21 14.19 14.16 14.13 14.11 14.08 14.05 14.02 14.00 13.97 13.94 13.91 

  

    9   14.52 14.49 14.47 14.44 14.42 14.39 14.36 14.34 14.31 14.29 14.26 14.23 14.21 14.18 14.15 14.13 14.10 14.07 14.04 14.02 

    8   14.61 14.58 14.56 14.53 14.51 14.48 14.46 14.43 14.40 14.38 14.35 14.33 14.30 14.27 14.25 14.22 14.19 14.17 14.14 14.11 

    7   14.69 14.66 14.64 14.61 14.59 14.56 14.54 14.51 14.49 14.46 14.44 14.41 14.39 14.36 14.33 14.31 14.28 14.25 14.23 14.20 

    6   14.76 14.74 14.71 14.69 14.66 14.64 14.61 14.59 14.56 14.54 14.51 14.49 14.46 14.44 14.41 14.38 14.36 14.33 14.31 14.28 

    5   14.83 14.80 14.78 14.75 14.73 14.70 14.68 14.65 14.63 14.60 14.58 14.55 14.53 14.50 14.48 14.45 14.43 14.40 14.38 14.35 

    4   14.88 14.86 14.83 14.81 14.78 14.76 14.74 14.71 14.69 14.66 14.64 14.61 14.59 14.56 14.54 14.51 14.49 14.46 14.44 14.41 

    3   14.93 14.90 14.88 14.86 14.83 14.81 14.78 14.76 14.74 14.71 14.69 14.66 14.64 14.61 14.59 14.57 14.54 14.52 14.49 14.47 

    2   14.96 14.94 14.92 14.89 14.87 14.85 14.82 14.80 14.77 14.75 14.73 14.70 14.68 14.66 14.63 14.61 14.58 14.56 14.54 14.51 

    1   14.99 14.97 14.94 14.92 14.90 14.87 14.85 14.83 14.80 14.78 14.76 14.73 14.71 14.69 14.67 14.64 14.62 14.60 14.57 14.55 

    0   15.01 14.99 14.96 14.94 14.92 14.89 14.87 14.85 14.83 14.80 14.78 14.76 14.73 14.71 14.69 14.67 14.64 14.62 14.60 14.57 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   -1   15.02 14.99 14.97 14.95 14.93 14.91 14.88 14.86 14.84 14.82 14.79 14.77 14.75 14.73 14.70 14.68 14.66 14.64 14.62 14.59 

   -2   15.01 14.99 14.97 14.95 14.93 14.91 14.89 14.86 14.84 14.82 14.80 14.78 14.76 14.73 14.71 14.69 14.67 14.65 14.62 14.60 

   -3   15.00 14.98 14.96 14.94 14.92 14.90 14.88 14.86 14.84 14.82 14.79 14.77 14.75 14.73 14.71 14.69 14.67 14.65 14.62 14.60 

   -4   14.98 14.96 14.94 14.92 14.90 14.88 14.86 14.84 14.82 14.80 14.78 14.76 14.74 14.72 14.70 14.68 14.66 14.64 14.62 14.59 

   -5   14.95 14.93 14.91 14.90 14.88 14.86 14.84 14.82 14.80 14.78 14.76 14.74 14.72 14.70 14.68 14.66 14.64 14.62 14.60 14.58 

   -6   14.91 14.89 14.88 14.86 14.84 14.82 14.80 14.79 14.77 14.75 14.73 14.71 14.69 14.67 14.65 14.63 14.61 14.59 14.57 14.55 

   -7   14.86 14.84 14.83 14.81 14.79 14.78 14.76 14.74 14.72 14.71 14.69 14.67 14.65 14.63 14.62 14.60 14.58 14.56 14.54 14.52 

   -8   14.80 14.78 14.77 14.75 14.74 14.72 14.70 14.69 14.67 14.66 14.64 14.62 14.61 14.59 14.57 14.55 14.54 14.52 14.50 14.48 

   -9   14.73 14.71 14.70 14.68 14.67 14.65 14.64 14.62 14.61 14.59 14.58 14.56 14.55 14.53 14.52 14.50 14.48 14.47 14.45 14.43 

  

  -10   14.64 14.63 14.61 14.60 14.59 14.58 14.56 14.55 14.54 14.52 14.51 14.50 14.48 14.47 14.45 14.44 14.42 14.40 14.39 14.37 

  -11   14.54 14.53 14.52 14.51 14.50 14.49 14.48 14.47 14.46 14.44 14.43 14.42 14.40 14.39 14.38 14.36 14.35 14.33 14.32 14.30 

  -12   14.43 14.42 14.41 14.41 14.40 14.39 14.38 14.37 14.36 14.35 14.34 14.33 14.32 14.31 14.29 14.28 14.27 14.25 14.24 14.23 

  -13   14.31 14.30 14.30 14.29 14.28 14.28 14.27 14.26 14.26 14.25 14.24 14.23 14.22 14.21 14.20 14.19 14.18 14.17 14.15 14.14 

  -14   14.18 14.17 14.17 14.17 14.16 14.16 14.15 14.14 14.14 14.13 14.13 14.12 14.11 14.10 14.09 14.08 14.07 14.06 14.05 14.04 

  -15   14.04 14.04 14.04 14.03 14.03 14.03 14.02 14.02 14.01 14.01 14.00 13.99 13.99 13.98 13.97 13.97 13.96 13.95 13.94 13.94 

  -16   13.90 13.89 13.89 13.89 13.89 13.88 13.88 13.88 13.87 13.87 13.86 13.86 13.85 13.85 13.84 13.84 13.84 13.83 13.82 13.82 

  -17   13.74 13.74 13.74 13.74 13.73 13.73 13.72 13.72 13.72 13.72 13.71 13.71 13.71 13.71 13.71 13.71 13.70 13.70 13.70 13.69 

  -18   13.57 13.57 13.57 13.56 13.56 13.56 13.56 13.56 13.55 13.56 13.56 13.56 13.56 13.56 13.57 13.57 13.56 13.56 13.56 13.56 

  -19   13.36 13.36 13.37 13.37 13.37 13.38 13.38 13.38 13.38 13.39 13.40 13.40 13.41 13.41 13.42 13.42 13.42 13.42 13.42 13.42 

  

  -20   13.11 13.12 13.14 13.15 13.17 13.18 13.19 13.20 13.21 13.22 13.23 13.24 13.25 13.25 13.26 13.26 13.27 13.27 13.28 13.28 

  -21   12.82 12.85 12.88 12.91 12.93 12.96 12.98 13.01 13.03 13.04 13.06 13.07 13.08 13.09 13.10 13.11 13.11 13.12 13.13 13.13 

  -22   12.50 12.54 12.59 12.63 12.67 12.71 12.75 12.78 12.81 12.84 12.86 12.88 12.90 12.91 12.93 12.94 12.95 12.96 12.96 12.97 

  -23   12.16 12.21 12.26 12.32 12.37 12.41 12.46 12.50 12.54 12.58 12.61 12.64 12.67 12.69 12.71 12.73 12.74 12.76 12.77 12.78 

  -24   11.80 11.85 11.91 11.96 12.02 12.07 12.12 12.17 12.21 12.25 12.30 12.33 12.37 12.40 12.43 12.46 12.48 12.51 12.53 12.55 

  -25   11.42 11.47 11.52 11.57 11.62 11.66 11.71 11.75 11.79 11.84 11.88 11.92 11.97 12.01 12.06 12.10 12.14 12.18 12.22 12.26 

  -26   11.03 11.06 11.10 11.13 11.16 11.18 11.21 11.25 11.28 11.32 11.36 11.40 11.45 11.51 11.57 11.63 11.70 11.76 11.83 11.89 

  -27   10.62 10.63 10.64 10.65 10.65 10.66 10.67 10.68 10.70 10.73 10.77 10.82 10.87 10.94 11.01 11.09 11.18 11.26 11.35 11.44 

  -28   10.20 10.19 10.17 10.15 10.14 10.12 10.11 10.11 10.12 10.14 10.17 10.22 10.28 10.35 10.43 10.53 10.63 10.73 10.84 10.95 

  -29    9.76  9.73  9.70  9.67  9.64  9.61  9.59  9.58  9.57  9.59  9.61  9.66  9.72  9.80  9.89  9.99 10.10 10.21 10.33 10.46 

  

  -30    9.32  9.28  9.25  9.22  9.18  9.16  9.13  9.12  9.12  9.13  9.16  9.20  9.27  9.34  9.43  9.53  9.63  9.75  9.87 10.00 

  -31    8.86  8.85  8.83  8.81  8.80  8.79  8.78  8.78  8.79  8.81  8.84  8.89  8.94  9.01  9.09  9.18  9.27  9.37  9.48  9.59 

  -32    8.40  8.42  8.43  8.45  8.46  8.48  8.50  8.52  8.55  8.58  8.62  8.66  8.71  8.77  8.84  8.91  8.98  9.06  9.14  9.22 

  -33    7.94  7.99  8.05  8.10  8.14  8.19  8.24  8.29  8.33  8.38  8.43  8.48  8.52  8.57  8.62  8.67  8.72  8.77  8.82  8.87 

  -34    7.48  7.57  7.65  7.73  7.81  7.89  7.96  8.03  8.10  8.16  8.22  8.27  8.31  8.35  8.38  8.41  8.44  8.47  8.50  8.52 

  -35    7.02  7.12  7.23  7.33  7.44  7.53  7.63  7.71  7.79  7.86  7.92  7.97  8.01  8.04  8.07  8.09  8.11  8.12  8.14  8.15 

  -36    6.55  6.66  6.77  6.88  6.99  7.09  7.19  7.28  7.37  7.44  7.50  7.55  7.59  7.63  7.66  7.68  7.70  7.72  7.73  7.75 

  -37    6.10  6.20  6.30  6.40  6.50  6.60  6.69  6.78  6.86  6.93  6.99  7.05  7.10  7.14  7.18  7.21  7.25  7.28  7.31  7.34 

  -38    5.67  5.75  5.84  5.92  6.00  6.08  6.16  6.24  6.32  6.38  6.45  6.51  6.57  6.62  6.67  6.72  6.77  6.83  6.88  6.93 

  -39    5.28  5.34  5.40  5.47  5.53  5.60  5.66  5.73  5.79  5.86  5.92  5.99  6.05  6.12  6.18  6.25  6.32  6.39  6.46  6.53 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

  -40    4.94  4.98  5.03  5.07  5.12  5.18  5.23  5.29  5.35  5.41  5.47  5.54  5.61  5.68  5.75  5.83  5.91  5.99  6.07  6.15 

  -41    4.64  4.68  4.72  4.76  4.81  4.85  4.90  4.95  5.01  5.06  5.13  5.19  5.26  5.33  5.41  5.48  5.56  5.64  5.73  5.81 

  -42    4.38  4.42  4.46  4.51  4.56  4.60  4.65  4.70  4.76  4.81  4.87  4.93  5.00  5.06  5.13  5.20  5.27  5.35  5.42  5.49 

  -43    4.13  4.18  4.24  4.29  4.34  4.40  4.45  4.51  4.56  4.62  4.67  4.73  4.79  4.84  4.90  4.96  5.02  5.08  5.14  5.20 

  -44    3.90  3.96  4.02  4.09  4.15  4.21  4.27  4.33  4.39  4.44  4.49  4.55  4.60  4.65  4.69  4.74  4.79  4.83  4.88  4.92 

  -45    3.66  3.73  3.80  3.87  3.94  4.00  4.07  4.13  4.19  4.25  4.30  4.35  4.39  4.44  4.48  4.51  4.55  4.58  4.62  4.65 

  -46    3.42  3.49  3.56  3.63  3.70  3.76  3.83  3.89  3.95  4.01  4.06  4.11  4.16  4.20  4.23  4.27  4.30  4.33  4.36  4.39 

  -47    3.17  3.24  3.30  3.37  3.44  3.50  3.56  3.62  3.68  3.74  3.79  3.84  3.89  3.93  3.97  4.00  4.04  4.07  4.11  4.14 

  -48    2.93  2.99  3.05  3.11  3.17  3.23  3.29  3.34  3.40  3.45  3.51  3.56  3.60  3.65  3.69  3.74  3.78  3.82  3.86  3.91 

  -49    2.70  2.75  2.80  2.85  2.90  2.96  3.01  3.06  3.12  3.17  3.22  3.27  3.32  3.37  3.42  3.47  3.52  3.57  3.62  3.67 

  

  -50    2.48  2.52  2.57  2.61  2.66  2.70  2.75  2.80  2.85  2.90  2.95  3.00  3.06  3.11  3.16  3.22  3.28  3.33  3.39  3.45 

  -51    2.27  2.31  2.35  2.39  2.43  2.48  2.52  2.57  2.61  2.66  2.71  2.76  2.82  2.87  2.93  2.99  3.04  3.10  3.16  3.22 

  -52    2.07  2.11  2.15  2.19  2.23  2.27  2.32  2.36  2.41  2.45  2.50  2.55  2.60  2.66  2.71  2.77  2.82  2.88  2.94  3.00 

  -53    1.88  1.92  1.96  2.00  2.04  2.09  2.13  2.17  2.22  2.26  2.31  2.36  2.41  2.46  2.51  2.56  2.61  2.67  2.72  2.78 

  -54    1.70  1.74  1.78  1.83  1.87  1.91  1.96  2.00  2.04  2.09  2.13  2.18  2.22  2.27  2.32  2.36  2.41  2.46  2.51  2.56 

  -55    1.54  1.58  1.62  1.66  1.70  1.75  1.79  1.83  1.87  1.92  1.96  2.00  2.05  2.09  2.13  2.18  2.22  2.26  2.31  2.35 

  -56    1.40  1.43  1.47  1.51  1.55  1.59  1.63  1.67  1.71  1.75  1.79  1.83  1.87  1.91  1.95  1.99  2.03  2.07  2.11  2.15 

  -57    1.27  1.30  1.33  1.37  1.40  1.44  1.47  1.51  1.55  1.58  1.62  1.66  1.70  1.73  1.77  1.81  1.85  1.88  1.92  1.96 

  -58    1.14  1.17  1.20  1.23  1.26  1.30  1.33  1.36  1.39  1.43  1.46  1.49  1.53  1.56  1.60  1.63  1.67  1.71  1.74  1.78 

  -59    1.03  1.06  1.08  1.11  1.14  1.16  1.19  1.22  1.25  1.28  1.31  1.34  1.37  1.40  1.44  1.47  1.51  1.54  1.58  1.62 

  

  -60    0.93  0.95  0.97  0.99  1.02  1.04  1.06  1.09  1.12  1.14  1.17  1.20  1.23  1.26  1.29  1.32  1.36  1.39  1.43  1.46 

  -61    0.83  0.85  0.87  0.89  0.91  0.93  0.95  0.97  1.00  1.02  1.05  1.08  1.11  1.14  1.17  1.20  1.23  1.26  1.29  1.33 

  -62    0.73  0.75  0.77  0.79  0.81  0.83  0.85  0.87  0.89  0.92  0.94  0.97  1.00  1.02  1.05  1.08  1.11  1.14  1.17  1.21 

  -63    0.64  0.66  0.68  0.70  0.72  0.74  0.76  0.78  0.80  0.83  0.85  0.87  0.90  0.92  0.95  0.98  1.01  1.04  1.06  1.09 

  -64    0.56  0.58  0.60  0.62  0.64  0.66  0.68  0.70  0.72  0.74  0.77  0.79  0.81  0.84  0.86  0.89  0.91  0.94  0.96  0.99 

  -65    0.49  0.51  0.53  0.55  0.57  0.59  0.61  0.63  0.65  0.67  0.69  0.71  0.73  0.76  0.78  0.80  0.82  0.85  0.87  0.89 

  -66    0.43  0.45  0.47  0.49  0.50  0.52  0.54  0.56  0.58  0.60  0.62  0.64  0.66  0.68  0.70  0.72  0.74  0.76  0.78  0.80 

  -67    0.38  0.40  0.42  0.43  0.45  0.47  0.48  0.50  0.52  0.54  0.55  0.57  0.59  0.61  0.63  0.65  0.67  0.68  0.70  0.72 

  -68    0.34  0.36  0.37  0.38  0.40  0.41  0.43  0.45  0.46  0.48  0.49  0.51  0.53  0.54  0.56  0.58  0.59  0.61  0.63  0.65 

  -69    0.30  0.32  0.33  0.34  0.36  0.37  0.38  0.40  0.41  0.42  0.44  0.45  0.47  0.48  0.50  0.51  0.53  0.55  0.56  0.58 

  

  -70    0.27  0.28  0.29  0.30  0.32  0.33  0.34  0.35  0.36  0.38  0.39  0.40  0.42  0.43  0.44  0.46  0.47  0.49  0.50  0.52 

  -71    0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.35  0.36  0.37  0.38  0.40  0.41  0.42  0.43  0.45  0.46 

  -72    0.21  0.22  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.38  0.39  0.40  0.41 

  -73    0.19  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.30  0.31  0.32  0.33  0.34  0.35  0.36 

  -74    0.16  0.17  0.18  0.19  0.20  0.21  0.21  0.22  0.23  0.24  0.25  0.25  0.26  0.27  0.28  0.29  0.30  0.30  0.31  0.32 

  -75    0.14  0.15  0.16  0.17  0.17  0.18  0.19  0.20  0.21  0.21  0.22  0.23  0.23  0.24  0.25  0.26  0.26  0.27  0.28  0.28 

  -76    0.13  0.13  0.14  0.15  0.15  0.16  0.17  0.17  0.18  0.19  0.20  0.20  0.21  0.21  0.22  0.23  0.23  0.24  0.25  0.25 

  -77    0.11  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.17  0.17  0.18  0.18  0.19  0.19  0.20  0.21  0.21  0.22  0.22 

  -78    0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.19  0.20 

  -79    0.09  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.18 

  

  -80    0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.16 

  -81    0.08  0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.14  0.14  0.14 

  -82    0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.12  0.13  0.13 

  -83    0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.12 

  -84    0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11 

  -85    0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.11  0.11 

  -86    0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10 

  -87    0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10 

  -88    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 

  -89    0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00 

   74    0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01 

   73    0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02 

   72    0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03 

   71    0.12  0.11  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05 

   70    0.15  0.14  0.14  0.13  0.12  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.06 

  

   69    0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.08 

   68    0.22  0.21  0.21  0.20  0.19  0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10 

   67    0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.15  0.14  0.13  0.13  0.12 

   66    0.32  0.31  0.30  0.29  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.17  0.16  0.15  0.15 

   65    0.38  0.37  0.35  0.34  0.32  0.31  0.30  0.29  0.27  0.26  0.25  0.24  0.23  0.22  0.22  0.21  0.20  0.19  0.18  0.18 

   64    0.44  0.43  0.41  0.40  0.38  0.37  0.35  0.34  0.33  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21 

   63    0.51  0.49  0.48  0.46  0.45  0.43  0.41  0.40  0.39  0.37  0.36  0.34  0.33  0.32  0.31  0.29  0.28  0.27  0.26  0.25 

   62    0.59  0.57  0.55  0.53  0.52  0.50  0.48  0.47  0.45  0.43  0.42  0.40  0.39  0.38  0.36  0.35  0.33  0.32  0.31  0.30 

   61    0.67  0.65  0.63  0.61  0.60  0.58  0.56  0.54  0.52  0.50  0.49  0.47  0.45  0.44  0.42  0.41  0.39  0.38  0.36  0.35 

   60    0.76  0.74  0.72  0.70  0.68  0.66  0.64  0.62  0.60  0.58  0.56  0.54  0.53  0.51  0.49  0.47  0.45  0.44  0.42  0.41 

  

   59    0.86  0.84  0.81  0.79  0.77  0.75  0.73  0.71  0.69  0.67  0.65  0.62  0.60  0.58  0.56  0.54  0.52  0.51  0.49  0.47 

   58    0.97  0.94  0.92  0.90  0.87  0.85  0.82  0.80  0.78  0.76  0.73  0.71  0.69  0.67  0.64  0.62  0.60  0.58  0.56  0.54 

   57    1.09  1.06  1.03  1.01  0.98  0.96  0.93  0.90  0.88  0.85  0.83  0.80  0.78  0.76  0.73  0.71  0.69  0.67  0.65  0.63 

   56    1.22  1.19  1.16  1.13  1.10  1.07  1.04  1.01  0.99  0.96  0.93  0.91  0.88  0.86  0.83  0.81  0.78  0.76  0.74  0.72 

   55    1.36  1.32  1.29  1.26  1.23  1.20  1.17  1.14  1.11  1.08  1.05  1.02  1.00  0.97  0.94  0.91  0.89  0.86  0.84  0.81 

   54    1.51  1.47  1.44  1.41  1.37  1.34  1.31  1.28  1.24  1.21  1.18  1.15  1.12  1.09  1.06  1.03  1.00  0.97  0.95  0.92 

   53    1.67  1.64  1.60  1.57  1.53  1.49  1.46  1.42  1.39  1.35  1.32  1.29  1.25  1.22  1.19  1.16  1.13  1.10  1.07  1.04 

   52    1.86  1.82  1.78  1.74  1.70  1.66  1.62  1.58  1.55  1.51  1.47  1.44  1.40  1.37  1.33  1.30  1.27  1.23  1.20  1.17 

   51    2.06  2.01  1.97  1.93  1.89  1.84  1.80  1.76  1.72  1.68  1.64  1.60  1.56  1.53  1.49  1.45  1.42  1.38  1.35  1.31 

   50    2.27  2.22  2.18  2.13  2.09  2.04  2.00  1.95  1.91  1.86  1.82  1.78  1.74  1.70  1.66  1.62  1.58  1.54  1.50  1.47 

  

   49    2.50  2.45  2.40  2.35  2.30  2.25  2.21  2.16  2.11  2.07  2.02  1.97  1.93  1.88  1.84  1.80  1.75  1.71  1.67  1.63 

   48    2.75  2.70  2.64  2.58  2.53  2.48  2.43  2.38  2.33  2.28  2.23  2.18  2.13  2.08  2.04  1.99  1.94  1.90  1.86  1.81 

   47    3.02  2.96  2.90  2.84  2.78  2.72  2.67  2.61  2.56  2.50  2.45  2.40  2.35  2.30  2.25  2.20  2.15  2.10  2.06  2.01 

   46    3.29  3.22  3.16  3.10  3.04  2.97  2.91  2.86  2.80  2.74  2.69  2.63  2.58  2.52  2.47  2.42  2.37  2.32  2.27  2.22 

   45    3.55  3.49  3.43  3.36  3.30  3.24  3.18  3.12  3.06  3.00  2.94  2.88  2.82  2.76  2.71  2.65  2.59  2.54  2.49  2.43 

   44    3.82  3.76  3.70  3.64  3.58  3.52  3.45  3.39  3.33  3.26  3.20  3.14  3.08  3.01  2.95  2.89  2.83  2.77  2.72  2.66 

   43    4.08  4.03  3.97  3.91  3.86  3.80  3.73  3.67  3.61  3.54  3.48  3.41  3.35  3.28  3.21  3.15  3.09  3.02  2.96  2.90 

   42    4.34  4.29  4.24  4.19  4.13  4.08  4.01  3.95  3.89  3.82  3.76  3.69  3.62  3.55  3.49  3.42  3.35  3.29  3.22  3.16 

   41    4.61  4.56  4.51  4.46  4.41  4.35  4.29  4.23  4.16  4.10  4.03  3.96  3.90  3.83  3.76  3.69  3.62  3.56  3.49  3.42 

   40    4.89  4.83  4.78  4.72  4.67  4.61  4.55  4.49  4.43  4.36  4.30  4.23  4.17  4.10  4.03  3.96  3.90  3.83  3.76  3.70 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   39    5.17  5.11  5.05  4.98  4.92  4.86  4.80  4.73  4.67  4.61  4.55  4.49  4.42  4.36  4.30  4.23  4.17  4.11  4.04  3.98 

   38    5.47  5.40  5.32  5.25  5.18  5.11  5.04  4.98  4.91  4.85  4.79  4.73  4.67  4.62  4.56  4.50  4.44  4.38  4.33  4.26 

   37    5.79  5.71  5.62  5.54  5.46  5.38  5.31  5.24  5.17  5.11  5.05  4.99  4.94  4.88  4.83  4.78  4.72  4.67  4.61  4.56 

   36    6.15  6.05  5.96  5.87  5.78  5.69  5.61  5.54  5.47  5.40  5.34  5.28  5.22  5.17  5.12  5.06  5.01  4.96  4.91  4.85 

   35    6.55  6.45  6.35  6.25  6.16  6.07  5.99  5.91  5.83  5.76  5.69  5.62  5.56  5.50  5.44  5.38  5.32  5.26  5.20  5.15 

   34    7.01  6.90  6.80  6.70  6.61  6.52  6.43  6.35  6.26  6.18  6.10  6.02  5.94  5.87  5.80  5.72  5.65  5.58  5.52  5.45 

   33    7.51  7.41  7.31  7.22  7.12  7.03  6.93  6.84  6.75  6.66  6.56  6.47  6.38  6.29  6.20  6.11  6.02  5.94  5.85  5.77 

   32    8.05  7.95  7.86  7.76  7.66  7.57  7.47  7.37  7.27  7.16  7.06  6.95  6.85  6.74  6.63  6.53  6.42  6.32  6.22  6.12 

   31    8.58  8.49  8.40  8.31  8.21  8.12  8.01  7.91  7.80  7.68  7.57  7.45  7.33  7.21  7.09  6.97  6.86  6.74  6.62  6.51 

   30    9.09  9.01  8.93  8.84  8.75  8.65  8.55  8.44  8.32  8.20  8.08  7.95  7.83  7.70  7.57  7.44  7.32  7.19  7.07  6.95 

  

   29    9.56  9.49  9.41  9.33  9.24  9.15  9.05  8.94  8.83  8.71  8.58  8.46  8.33  8.20  8.07  7.94  7.82  7.69  7.56  7.44 

   28    9.99  9.93  9.85  9.78  9.70  9.61  9.51  9.41  9.31  9.20  9.08  8.96  8.84  8.72  8.59  8.47  8.35  8.22  8.10  7.98 

   27   10.39 10.32 10.26 10.18 10.11 10.03  9.95  9.86  9.76  9.66  9.56  9.45  9.34  9.23  9.11  9.00  8.88  8.76  8.65  8.53 

   26   10.75 10.69 10.62 10.56 10.49 10.41 10.34 10.26 10.18 10.09 10.00  9.90  9.81  9.71  9.61  9.50  9.40  9.29  9.18  9.07 

   25   11.09 11.03 10.96 10.90 10.83 10.76 10.69 10.62 10.54 10.47 10.39 10.31 10.23 10.14 10.05  9.96  9.87  9.77  9.67  9.56 

   24   11.39 11.33 11.26 11.20 11.14 11.07 11.00 10.94 10.87 10.80 10.74 10.67 10.59 10.52 10.44 10.36 10.27 10.18 10.09  9.99 

   23   11.64 11.59 11.53 11.47 11.41 11.35 11.29 11.23 11.17 11.11 11.05 10.99 10.93 10.86 10.79 10.71 10.63 10.54 10.45 10.35 

   22   11.87 11.82 11.76 11.71 11.66 11.60 11.55 11.50 11.45 11.39 11.34 11.28 11.22 11.16 11.09 11.02 10.94 10.86 10.77 10.67 

   21   12.08 12.03 11.98 11.93 11.89 11.84 11.79 11.75 11.70 11.65 11.60 11.55 11.49 11.43 11.37 11.30 11.22 11.14 11.05 10.95 

   20   12.28 12.24 12.19 12.15 12.10 12.06 12.02 11.97 11.93 11.89 11.84 11.79 11.74 11.68 11.62 11.55 11.47 11.39 11.30 11.21 

  

   19   12.49 12.44 12.40 12.36 12.32 12.27 12.23 12.19 12.15 12.10 12.06 12.01 11.96 11.90 11.84 11.78 11.71 11.63 11.54 11.45 

   18   12.68 12.64 12.60 12.56 12.52 12.48 12.44 12.39 12.35 12.31 12.26 12.22 12.17 12.11 12.05 11.99 11.92 11.85 11.76 11.68 

   17   12.87 12.83 12.79 12.75 12.71 12.67 12.63 12.59 12.55 12.51 12.46 12.41 12.36 12.31 12.25 12.19 12.12 12.05 11.97 11.89 

   16   13.05 13.01 12.97 12.93 12.89 12.86 12.82 12.78 12.74 12.69 12.65 12.60 12.55 12.50 12.44 12.38 12.32 12.25 12.18 12.10 

   15   13.21 13.18 13.14 13.10 13.07 13.03 12.99 12.95 12.91 12.87 12.83 12.78 12.73 12.68 12.63 12.57 12.51 12.45 12.38 12.31 

   14   13.37 13.33 13.30 13.26 13.23 13.19 13.15 13.12 13.08 13.04 13.00 12.95 12.91 12.86 12.81 12.76 12.70 12.64 12.57 12.50 

   13   13.51 13.48 13.45 13.41 13.38 13.34 13.31 13.27 13.23 13.19 13.15 13.11 13.07 13.02 12.98 12.93 12.87 12.81 12.75 12.69 

   12   13.64 13.61 13.58 13.55 13.52 13.48 13.45 13.41 13.38 13.34 13.30 13.26 13.22 13.17 13.13 13.08 13.03 12.98 12.92 12.86 

   11   13.77 13.74 13.71 13.67 13.64 13.61 13.58 13.54 13.51 13.47 13.44 13.40 13.36 13.32 13.27 13.23 13.18 13.13 13.08 13.03 

   10   13.88 13.85 13.82 13.79 13.76 13.73 13.70 13.67 13.63 13.60 13.56 13.53 13.49 13.45 13.41 13.37 13.33 13.28 13.23 13.18 

  

    9   13.99 13.96 13.93 13.90 13.87 13.84 13.81 13.78 13.75 13.71 13.68 13.65 13.61 13.58 13.54 13.50 13.46 13.42 13.37 13.32 

    8   14.08 14.06 14.03 14.00 13.97 13.94 13.91 13.88 13.85 13.82 13.79 13.76 13.72 13.69 13.66 13.62 13.58 13.54 13.50 13.45 

    7   14.17 14.15 14.12 14.09 14.06 14.03 14.00 13.98 13.95 13.92 13.89 13.86 13.82 13.79 13.76 13.72 13.69 13.65 13.61 13.57 

    6   14.25 14.22 14.20 14.17 14.14 14.12 14.09 14.06 14.03 14.00 13.97 13.94 13.91 13.88 13.85 13.81 13.78 13.74 13.71 13.67 

    5   14.32 14.30 14.27 14.24 14.22 14.19 14.16 14.14 14.11 14.08 14.05 14.02 13.99 13.96 13.93 13.90 13.87 13.83 13.80 13.76 

    4   14.39 14.36 14.34 14.31 14.28 14.26 14.23 14.20 14.17 14.15 14.12 14.09 14.06 14.03 14.00 13.97 13.94 13.91 13.87 13.84 

    3   14.44 14.42 14.39 14.36 14.34 14.31 14.29 14.26 14.23 14.21 14.18 14.15 14.12 14.09 14.06 14.03 14.00 13.97 13.94 13.90 

    2   14.49 14.46 14.44 14.41 14.39 14.36 14.33 14.31 14.28 14.25 14.23 14.20 14.17 14.14 14.11 14.08 14.05 14.02 13.99 13.96 

    1   14.52 14.50 14.47 14.45 14.43 14.40 14.37 14.35 14.32 14.29 14.27 14.24 14.21 14.18 14.15 14.12 14.09 14.06 14.03 14.00 

    0   14.55 14.53 14.50 14.48 14.46 14.43 14.40 14.38 14.35 14.33 14.30 14.27 14.24 14.22 14.19 14.16 14.13 14.10 14.07 14.04 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   -1   14.57 14.55 14.52 14.50 14.48 14.45 14.43 14.40 14.38 14.35 14.32 14.30 14.27 14.24 14.21 14.19 14.16 14.13 14.10 14.07 

   -2   14.58 14.56 14.53 14.51 14.49 14.46 14.44 14.41 14.39 14.36 14.34 14.31 14.29 14.26 14.23 14.21 14.18 14.15 14.12 14.09 

   -3   14.58 14.56 14.54 14.51 14.49 14.47 14.44 14.42 14.40 14.37 14.35 14.32 14.29 14.27 14.24 14.22 14.19 14.16 14.14 14.11 

   -4   14.57 14.55 14.53 14.51 14.48 14.46 14.44 14.42 14.39 14.37 14.35 14.32 14.30 14.27 14.25 14.22 14.19 14.17 14.14 14.12 

   -5   14.56 14.54 14.52 14.49 14.47 14.45 14.43 14.41 14.38 14.36 14.34 14.31 14.29 14.27 14.24 14.22 14.19 14.17 14.14 14.12 

   -6   14.53 14.51 14.49 14.47 14.45 14.43 14.41 14.39 14.36 14.34 14.32 14.30 14.28 14.25 14.23 14.21 14.18 14.16 14.13 14.11 

   -7   14.50 14.48 14.46 14.44 14.42 14.40 14.38 14.36 14.34 14.32 14.30 14.28 14.25 14.23 14.21 14.19 14.16 14.14 14.12 14.09 

   -8   14.46 14.44 14.42 14.40 14.38 14.37 14.35 14.33 14.31 14.29 14.27 14.25 14.22 14.20 14.18 14.16 14.14 14.12 14.09 14.07 

   -9   14.41 14.39 14.38 14.36 14.34 14.32 14.30 14.28 14.27 14.25 14.23 14.21 14.19 14.17 14.15 14.12 14.10 14.08 14.06 14.04 

  

  -10   14.36 14.34 14.32 14.30 14.29 14.27 14.25 14.23 14.22 14.20 14.18 14.16 14.14 14.12 14.10 14.08 14.06 14.04 14.02 14.00 

  -11   14.29 14.27 14.26 14.24 14.23 14.21 14.19 14.18 14.16 14.14 14.12 14.11 14.09 14.07 14.05 14.03 14.01 13.99 13.97 13.95 

  -12   14.21 14.20 14.19 14.17 14.16 14.14 14.13 14.11 14.09 14.08 14.06 14.04 14.03 14.01 13.99 13.97 13.96 13.94 13.92 13.90 

  -13   14.13 14.12 14.10 14.09 14.08 14.06 14.05 14.04 14.02 14.01 13.99 13.98 13.96 13.94 13.93 13.91 13.89 13.87 13.86 13.84 

  -14   14.03 14.02 14.01 14.00 13.99 13.98 13.97 13.95 13.94 13.93 13.91 13.90 13.88 13.87 13.85 13.84 13.82 13.80 13.79 13.77 

  -15   13.93 13.92 13.91 13.90 13.89 13.88 13.87 13.86 13.85 13.83 13.82 13.81 13.80 13.78 13.77 13.76 13.74 13.73 13.71 13.70 

  -16   13.81 13.81 13.80 13.79 13.78 13.77 13.76 13.75 13.74 13.73 13.72 13.71 13.70 13.69 13.68 13.67 13.66 13.64 13.63 13.62 

  -17   13.69 13.68 13.68 13.67 13.67 13.66 13.65 13.64 13.64 13.63 13.62 13.61 13.60 13.59 13.58 13.57 13.56 13.55 13.54 13.53 

  -18   13.56 13.55 13.55 13.55 13.54 13.54 13.53 13.53 13.52 13.51 13.51 13.50 13.49 13.49 13.48 13.47 13.46 13.45 13.44 13.43 

  -19   13.42 13.42 13.42 13.41 13.41 13.41 13.41 13.40 13.40 13.40 13.39 13.39 13.38 13.37 13.37 13.36 13.35 13.34 13.33 13.32 

  

  -20   13.28 13.28 13.28 13.28 13.28 13.28 13.28 13.28 13.27 13.27 13.27 13.26 13.26 13.25 13.25 13.24 13.23 13.22 13.22 13.21 

  -21   13.14 13.14 13.14 13.14 13.15 13.15 13.15 13.15 13.15 13.14 13.14 13.14 13.13 13.13 13.12 13.11 13.11 13.10 13.09 13.08 

  -22   12.98 12.98 12.99 12.99 13.00 13.01 13.01 13.02 13.02 13.02 13.01 13.01 13.00 13.00 12.99 12.98 12.97 12.97 12.96 12.95 

  -23   12.79 12.80 12.81 12.82 12.83 12.85 12.86 12.87 12.87 12.88 12.88 12.87 12.87 12.86 12.85 12.85 12.84 12.83 12.82 12.81 

  -24   12.57 12.59 12.61 12.63 12.65 12.67 12.68 12.70 12.71 12.71 12.72 12.72 12.72 12.71 12.71 12.70 12.70 12.69 12.69 12.68 

  -25   12.30 12.33 12.37 12.40 12.43 12.45 12.47 12.49 12.51 12.52 12.53 12.54 12.54 12.55 12.55 12.55 12.56 12.55 12.55 12.55 

  -26   11.95 12.01 12.07 12.12 12.16 12.20 12.23 12.26 12.28 12.31 12.33 12.35 12.36 12.38 12.39 12.40 12.41 12.42 12.42 12.43 

  -27   11.53 11.62 11.70 11.77 11.84 11.90 11.95 12.00 12.04 12.08 12.12 12.15 12.18 12.20 12.22 12.24 12.26 12.27 12.28 12.29 

  -28   11.06 11.17 11.28 11.38 11.47 11.56 11.64 11.70 11.77 11.82 11.87 11.92 11.96 11.99 12.02 12.05 12.07 12.09 12.11 12.13 

  -29   10.58 10.71 10.83 10.95 11.07 11.17 11.27 11.36 11.44 11.51 11.58 11.63 11.69 11.73 11.78 11.81 11.85 11.87 11.90 11.93 

  

  -30   10.12 10.25 10.38 10.50 10.63 10.74 10.85 10.95 11.04 11.13 11.21 11.28 11.35 11.41 11.46 11.51 11.56 11.60 11.63 11.66 

  -31    9.70  9.82  9.93 10.04 10.15 10.26 10.37 10.47 10.56 10.65 10.74 10.83 10.91 10.98 11.05 11.12 11.18 11.23 11.28 11.32 

  -32    9.31  9.40  9.49  9.58  9.67  9.76  9.85  9.94 10.03 10.12 10.21 10.30 10.39 10.48 10.56 10.64 10.72 10.79 10.85 10.92 

  -33    8.93  8.99  9.05  9.11  9.18  9.25  9.33  9.41  9.49  9.58  9.67  9.76  9.85  9.95 10.04 10.13 10.22 10.31 10.40 10.48 

  -34    8.55  8.59  8.62  8.67  8.71  8.77  8.83  8.90  8.98  9.06  9.15  9.24  9.34  9.44  9.54  9.64  9.75  9.85  9.96 10.06 

  -35    8.17  8.19  8.21  8.24  8.28  8.33  8.39  8.45  8.53  8.61  8.70  8.80  8.90  9.00  9.11  9.22  9.34  9.45  9.56  9.67 

  -36    7.77  7.80  7.82  7.86  7.90  7.95  8.01  8.09  8.17  8.25  8.35  8.45  8.55  8.66  8.77  8.89  9.00  9.11  9.23  9.34 

  -37    7.38  7.41  7.46  7.50  7.56  7.62  7.69  7.77  7.86  7.95  8.05  8.15  8.25  8.36  8.47  8.59  8.70  8.82  8.93  9.04 

  -38    6.99  7.04  7.10  7.17  7.24  7.32  7.40  7.48  7.57  7.67  7.77  7.87  7.98  8.08  8.19  8.30  8.42  8.53  8.64  8.75 

  -39    6.60  6.68  6.76  6.84  6.93  7.01  7.10  7.19  7.29  7.39  7.49  7.59  7.69  7.79  7.90  8.01  8.12  8.22  8.33  8.45 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

  -40    6.24  6.33  6.42  6.51  6.60  6.69  6.78  6.88  6.97  7.07  7.17  7.26  7.36  7.46  7.57  7.67  7.77  7.88  7.99  8.10 

  -41    5.90  5.98  6.07  6.16  6.25  6.33  6.42  6.51  6.60  6.69  6.79  6.88  6.98  7.07  7.17  7.27  7.38  7.48  7.59  7.70 

  -42    5.57  5.65  5.72  5.80  5.88  5.95  6.03  6.11  6.20  6.28  6.37  6.46  6.55  6.64  6.74  6.84  6.94  7.04  7.15  7.25 

  -43    5.26  5.32  5.39  5.45  5.51  5.57  5.64  5.71  5.78  5.86  5.94  6.02  6.11  6.20  6.29  6.39  6.49  6.59  6.69  6.80 

  -44    4.97  5.02  5.06  5.11  5.16  5.21  5.27  5.33  5.39  5.46  5.53  5.61  5.69  5.77  5.86  5.95  6.05  6.14  6.25  6.35 

  -45    4.69  4.72  4.76  4.80  4.84  4.89  4.94  4.99  5.05  5.11  5.18  5.24  5.32  5.39  5.47  5.56  5.65  5.74  5.84  5.94 

  -46    4.42  4.46  4.49  4.53  4.57  4.62  4.67  4.72  4.77  4.83  4.89  4.95  5.02  5.09  5.16  5.24  5.32  5.40  5.49  5.58 

  -47    4.18  4.22  4.25  4.30  4.34  4.39  4.44  4.49  4.55  4.60  4.66  4.72  4.78  4.84  4.91  4.98  5.05  5.12  5.20  5.28 

  -48    3.95  3.99  4.04  4.08  4.13  4.19  4.24  4.29  4.35  4.40  4.46  4.52  4.58  4.64  4.70  4.76  4.82  4.89  4.95  5.02 

  -49    3.72  3.78  3.83  3.88  3.94  3.99  4.05  4.10  4.16  4.21  4.27  4.33  4.38  4.44  4.50  4.55  4.61  4.67  4.72  4.78 

  

  -50    3.50  3.56  3.62  3.68  3.73  3.79  3.85  3.90  3.96  4.01  4.07  4.12  4.17  4.23  4.28  4.33  4.38  4.44  4.49  4.54 

  -51    3.28  3.34  3.40  3.46  3.51  3.57  3.62  3.68  3.73  3.78  3.84  3.89  3.94  3.99  4.04  4.09  4.14  4.19  4.24  4.29 

  -52    3.06  3.11  3.17  3.23  3.28  3.33  3.39  3.44  3.49  3.54  3.59  3.64  3.69  3.74  3.79  3.84  3.89  3.94  3.99  4.04 

  -53    2.83  2.88  2.94  2.99  3.04  3.09  3.14  3.19  3.24  3.29  3.34  3.39  3.44  3.49  3.54  3.59  3.64  3.69  3.74  3.79 

  -54    2.61  2.66  2.71  2.76  2.80  2.85  2.90  2.95  2.99  3.04  3.09  3.14  3.19  3.24  3.29  3.34  3.39  3.44  3.50  3.55 

  -55    2.40  2.44  2.48  2.53  2.57  2.62  2.67  2.71  2.76  2.81  2.85  2.90  2.95  3.00  3.05  3.10  3.15  3.20  3.25  3.31 

  -56    2.19  2.23  2.27  2.32  2.36  2.40  2.45  2.49  2.54  2.59  2.63  2.68  2.73  2.77  2.82  2.87  2.92  2.97  3.02  3.07 

  -57    2.00  2.04  2.08  2.12  2.16  2.20  2.25  2.29  2.34  2.38  2.43  2.47  2.52  2.56  2.61  2.66  2.70  2.75  2.80  2.85 

  -58    1.82  1.86  1.90  1.94  1.98  2.02  2.06  2.10  2.15  2.19  2.23  2.28  2.32  2.36  2.41  2.45  2.50  2.54  2.59  2.63 

  -59    1.65  1.69  1.73  1.77  1.81  1.85  1.89  1.93  1.97  2.01  2.05  2.09  2.14  2.18  2.22  2.26  2.31  2.35  2.39  2.43 

  

  -60    1.50  1.54  1.58  1.61  1.65  1.69  1.73  1.77  1.81  1.85  1.88  1.92  1.96  2.00  2.04  2.08  2.12  2.16  2.20  2.24 

  -61    1.36  1.40  1.43  1.47  1.51  1.54  1.58  1.62  1.65  1.69  1.73  1.76  1.80  1.84  1.88  1.91  1.95  1.99  2.03  2.06 

  -62    1.24  1.27  1.30  1.34  1.37  1.41  1.44  1.48  1.51  1.55  1.58  1.62  1.65  1.69  1.72  1.76  1.79  1.83  1.87  1.90 

  -63    1.12  1.15  1.19  1.22  1.25  1.28  1.31  1.34  1.38  1.41  1.44  1.48  1.51  1.55  1.58  1.61  1.65  1.68  1.72  1.75 

  -64    1.02  1.05  1.07  1.10  1.13  1.16  1.19  1.22  1.25  1.28  1.31  1.35  1.38  1.41  1.44  1.48  1.51  1.54  1.58  1.61 

  -65    0.92  0.94  0.97  1.00  1.02  1.05  1.08  1.11  1.13  1.16  1.19  1.22  1.25  1.28  1.31  1.35  1.38  1.41  1.44  1.47 

  -66    0.83  0.85  0.87  0.90  0.92  0.95  0.97  1.00  1.03  1.05  1.08  1.11  1.13  1.16  1.19  1.22  1.24  1.27  1.30  1.33 

  -67    0.74  0.76  0.79  0.81  0.83  0.85  0.88  0.90  0.92  0.95  0.97  0.99  1.02  1.04  1.07  1.09  1.12  1.15  1.17  1.20 

  -68    0.67  0.69  0.71  0.73  0.74  0.76  0.78  0.80  0.82  0.85  0.87  0.89  0.91  0.93  0.96  0.98  1.00  1.03  1.05  1.08 

  -69    0.60  0.62  0.63  0.65  0.67  0.68  0.70  0.72  0.74  0.75  0.77  0.79  0.81  0.83  0.85  0.87  0.89  0.92  0.94  0.96 

  

  -70    0.53  0.55  0.56  0.58  0.59  0.61  0.63  0.64  0.66  0.67  0.69  0.71  0.72  0.74  0.76  0.78  0.80  0.82  0.84  0.86 

  -71    0.47  0.49  0.50  0.51  0.53  0.54  0.56  0.57  0.59  0.60  0.62  0.63  0.65  0.66  0.68  0.70  0.71  0.73  0.75  0.77 

  -72    0.42  0.43  0.44  0.46  0.47  0.48  0.50  0.51  0.53  0.54  0.55  0.57  0.58  0.60  0.61  0.63  0.64  0.66  0.68  0.70 

  -73    0.37  0.38  0.40  0.41  0.42  0.43  0.44  0.46  0.47  0.48  0.50  0.51  0.53  0.54  0.56  0.57  0.59  0.60  0.62  0.63 

  -74    0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.41  0.42  0.43  0.45  0.46  0.48  0.49  0.50  0.52  0.53  0.55  0.56  0.57 

  -75    0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.38  0.39  0.40  0.41  0.43  0.44  0.45  0.47  0.48  0.49  0.51  0.52 

  -76    0.26  0.27  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.35  0.36  0.37  0.38  0.39  0.40  0.42  0.43  0.44  0.45  0.46 

  -77    0.23  0.24  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.41 

  -78    0.21  0.21  0.22  0.22  0.23  0.24  0.25  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.33  0.34  0.35  0.36 

  -79    0.18  0.19  0.19  0.20  0.21  0.21  0.22  0.23  0.23  0.24  0.25  0.25  0.26  0.27  0.28  0.28  0.29  0.30  0.31  0.31 

  

  -80    0.16  0.17  0.17  0.18  0.18  0.19  0.20  0.20  0.21  0.21  0.22  0.22  0.23  0.24  0.24  0.25  0.25  0.26  0.27  0.27 

  -81    0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.19  0.19  0.20  0.20  0.21  0.21  0.22  0.22  0.23  0.23  0.24 

  -82    0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.19  0.19  0.19  0.20  0.20  0.21  0.21 

  -83    0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.18  0.19 

  -84    0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.17 

  -85    0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.14  0.15  0.15 

  -86    0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.13 

  -87    0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12 

  -88    0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11 

  -89    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   72    0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   71    0.04  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   70    0.06  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   69    0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01 

   68    0.10  0.09  0.09  0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02 

   67    0.12  0.11  0.11  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.04 

   66    0.14  0.14  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.06 

   65    0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08 

   64    0.20  0.20  0.19  0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.11  0.10  0.10 

   63    0.24  0.23  0.22  0.21  0.20  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12 

   62    0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.19  0.18  0.17  0.17  0.16  0.16  0.15  0.15  0.15 

   61    0.33  0.32  0.31  0.29  0.28  0.27  0.26  0.25  0.24  0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.19  0.18  0.18  0.17 

   60    0.39  0.38  0.36  0.35  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.24  0.23  0.22  0.22  0.21  0.21 

  

   59    0.45  0.44  0.42  0.41  0.39  0.38  0.37  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.27  0.26  0.25  0.25 

   58    0.53  0.51  0.49  0.47  0.46  0.44  0.43  0.41  0.40  0.39  0.38  0.36  0.35  0.34  0.33  0.32  0.32  0.31  0.30  0.29 

   57    0.60  0.59  0.57  0.55  0.53  0.51  0.50  0.48  0.47  0.45  0.44  0.43  0.42  0.40  0.39  0.38  0.37  0.36  0.35  0.35 

   56    0.69  0.67  0.65  0.63  0.61  0.59  0.58  0.56  0.54  0.53  0.51  0.50  0.49  0.47  0.46  0.45  0.44  0.43  0.42  0.41 

   55    0.79  0.77  0.74  0.72  0.70  0.68  0.66  0.64  0.63  0.61  0.59  0.58  0.56  0.55  0.53  0.52  0.51  0.50  0.48  0.47 

   54    0.90  0.87  0.85  0.83  0.80  0.78  0.76  0.74  0.72  0.70  0.68  0.66  0.64  0.63  0.61  0.60  0.59  0.57  0.56  0.55 

   53    1.01  0.99  0.96  0.93  0.91  0.88  0.86  0.84  0.82  0.80  0.78  0.76  0.74  0.72  0.70  0.69  0.67  0.66  0.64  0.63 

   52    1.14  1.11  1.08  1.05  1.02  1.00  0.97  0.95  0.93  0.90  0.88  0.86  0.84  0.82  0.80  0.78  0.76  0.75  0.73  0.72 

   51    1.28  1.25  1.21  1.18  1.15  1.12  1.10  1.07  1.04  1.02  1.00  0.97  0.95  0.93  0.91  0.89  0.87  0.85  0.83  0.81 

   50    1.43  1.40  1.36  1.33  1.30  1.26  1.23  1.20  1.17  1.15  1.12  1.09  1.07  1.05  1.02  1.00  0.98  0.96  0.94  0.92 

  

   49    1.59  1.56  1.52  1.49  1.45  1.42  1.38  1.35  1.32  1.29  1.26  1.23  1.20  1.17  1.15  1.12  1.10  1.08  1.06  1.04 

   48    1.77  1.73  1.69  1.65  1.61  1.58  1.54  1.50  1.47  1.44  1.40  1.37  1.34  1.31  1.29  1.26  1.23  1.21  1.18  1.16 

   47    1.96  1.92  1.87  1.83  1.79  1.75  1.71  1.67  1.63  1.60  1.56  1.53  1.50  1.46  1.43  1.40  1.37  1.35  1.32  1.29 

   46    2.16  2.12  2.07  2.02  1.98  1.93  1.89  1.85  1.81  1.77  1.73  1.70  1.66  1.62  1.59  1.56  1.52  1.49  1.46  1.44 

   45    2.38  2.33  2.28  2.23  2.18  2.13  2.09  2.04  2.00  1.95  1.91  1.87  1.83  1.79  1.76  1.72  1.69  1.65  1.62  1.59 

   44    2.61  2.55  2.50  2.45  2.40  2.34  2.29  2.24  2.19  2.15  2.10  2.06  2.01  1.97  1.93  1.89  1.86  1.82  1.79  1.76 

   43    2.85  2.79  2.73  2.68  2.62  2.57  2.51  2.46  2.41  2.35  2.30  2.26  2.21  2.16  2.12  2.08  2.04  2.00  1.97  1.93 

   42    3.10  3.04  2.98  2.92  2.86  2.80  2.74  2.69  2.63  2.58  2.53  2.47  2.42  2.38  2.33  2.28  2.24  2.20  2.16  2.12 

   41    3.36  3.29  3.23  3.17  3.11  3.05  2.99  2.93  2.87  2.82  2.76  2.71  2.66  2.60  2.55  2.51  2.46  2.41  2.37  2.33 

   40    3.63  3.56  3.50  3.44  3.37  3.31  3.25  3.19  3.13  3.07  3.02  2.96  2.91  2.85  2.80  2.75  2.70  2.65  2.61  2.56 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   39    3.91  3.85  3.78  3.72  3.66  3.59  3.53  3.47  3.41  3.35  3.29  3.24  3.18  3.13  3.07  3.02  2.97  2.91  2.86  2.81 

   38    4.20  4.14  4.08  4.02  3.95  3.89  3.83  3.77  3.71  3.65  3.59  3.54  3.48  3.42  3.36  3.30  3.24  3.19  3.13  3.07 

   37    4.50  4.44  4.38  4.32  4.26  4.20  4.14  4.08  4.02  3.96  3.90  3.84  3.78  3.72  3.65  3.59  3.53  3.46  3.40  3.33 

   36    4.79  4.74  4.68  4.62  4.56  4.50  4.44  4.38  4.32  4.26  4.20  4.13  4.07  4.00  3.94  3.87  3.80  3.73  3.66  3.59 

   35    5.09  5.03  4.97  4.91  4.85  4.79  4.73  4.67  4.60  4.54  4.47  4.41  4.34  4.27  4.20  4.13  4.06  3.99  3.91  3.84 

   34    5.38  5.32  5.26  5.19  5.13  5.06  4.99  4.93  4.86  4.79  4.72  4.65  4.58  4.51  4.44  4.37  4.29  4.22  4.15  4.07 

   33    5.69  5.61  5.54  5.46  5.39  5.32  5.24  5.17  5.10  5.03  4.96  4.89  4.81  4.74  4.67  4.59  4.52  4.44  4.37  4.29 

   32    6.02  5.93  5.84  5.76  5.67  5.59  5.51  5.44  5.36  5.28  5.21  5.14  5.06  4.98  4.91  4.83  4.75  4.67  4.60  4.52 

   31    6.40  6.29  6.19  6.09  6.00  5.91  5.82  5.74  5.66  5.58  5.50  5.42  5.34  5.26  5.18  5.10  5.02  4.94  4.86  4.78 

   30    6.83  6.72  6.61  6.50  6.40  6.30  6.21  6.11  6.02  5.93  5.84  5.76  5.67  5.59  5.50  5.42  5.34  5.25  5.17  5.09 

  

   29    7.33  7.21  7.10  6.99  6.88  6.78  6.67  6.57  6.47  6.37  6.27  6.17  6.08  5.99  5.90  5.81  5.72  5.63  5.54  5.45 

   28    7.87  7.75  7.64  7.53  7.41  7.30  7.19  7.08  6.97  6.86  6.76  6.65  6.54  6.44  6.34  6.24  6.14  6.04  5.94  5.84 

   27    8.42  8.31  8.19  8.08  7.96  7.85  7.73  7.61  7.50  7.38  7.26  7.15  7.03  6.91  6.80  6.68  6.57  6.46  6.35  6.24 

   26    8.96  8.84  8.73  8.61  8.49  8.37  8.25  8.13  8.00  7.88  7.75  7.63  7.50  7.37  7.25  7.12  7.00  6.87  6.75  6.63 

   25    9.45  9.34  9.22  9.10  8.97  8.85  8.72  8.59  8.46  8.32  8.19  8.05  7.92  7.79  7.65  7.52  7.39  7.26  7.13  7.01 

   24    9.88  9.76  9.64  9.52  9.39  9.25  9.11  8.98  8.83  8.69  8.55  8.41  8.27  8.13  7.99  7.86  7.73  7.60  7.47  7.35 

   23   10.24 10.13 10.00  9.87  9.74  9.60  9.46  9.31  9.16  9.01  8.86  8.71  8.57  8.43  8.29  8.15  8.02  7.90  7.77  7.65 

   22   10.56 10.44 10.32 10.19 10.05  9.90  9.76  9.60  9.45  9.30  9.14  8.99  8.84  8.70  8.56  8.42  8.29  8.17  8.05  7.93 

   21   10.84 10.73 10.60 10.47 10.33 10.18 10.03  9.88  9.72  9.57  9.41  9.26  9.11  8.96  8.82  8.68  8.55  8.43  8.31  8.20 

   20   11.10 10.98 10.86 10.73 10.59 10.44 10.30 10.14  9.99  9.84  9.68  9.53  9.38  9.24  9.10  8.96  8.83  8.71  8.59  8.48 

  

   19   11.35 11.23 11.11 10.98 10.85 10.71 10.57 10.42 10.27 10.13  9.98  9.83  9.68  9.54  9.40  9.27  9.14  9.02  8.90  8.79 

   18   11.58 11.48 11.36 11.24 11.12 10.99 10.85 10.71 10.57 10.43 10.29 10.14 10.00  9.86  9.73  9.60  9.48  9.35  9.24  9.12 

   17   11.81 11.71 11.61 11.50 11.38 11.26 11.13 11.00 10.87 10.74 10.60 10.47 10.34 10.20 10.07  9.95  9.83  9.71  9.59  9.47 

   16   12.02 11.94 11.84 11.74 11.64 11.53 11.41 11.29 11.17 11.05 10.92 10.80 10.67 10.55 10.42 10.30 10.18 10.06  9.94  9.82 

   15   12.23 12.15 12.06 11.97 11.87 11.78 11.67 11.57 11.46 11.35 11.24 11.12 11.00 10.89 10.77 10.65 10.53 10.41 10.29 10.18 

   14   12.43 12.35 12.27 12.19 12.10 12.01 11.92 11.83 11.73 11.63 11.53 11.42 11.32 11.21 11.10 10.98 10.87 10.76 10.64 10.53 

   13   12.62 12.55 12.48 12.40 12.32 12.24 12.15 12.07 11.98 11.89 11.80 11.70 11.60 11.51 11.40 11.30 11.20 11.09 10.99 10.88 

   12   12.80 12.74 12.67 12.60 12.53 12.45 12.38 12.30 12.21 12.13 12.04 11.96 11.87 11.78 11.69 11.60 11.50 11.41 11.32 11.22 

   11   12.97 12.91 12.85 12.79 12.72 12.65 12.58 12.51 12.43 12.35 12.28 12.20 12.12 12.03 11.95 11.87 11.79 11.70 11.62 11.53 

   10   13.13 13.08 13.02 12.96 12.90 12.84 12.77 12.70 12.64 12.57 12.49 12.42 12.35 12.27 12.20 12.12 12.04 11.96 11.89 11.81 

  

    9   13.27 13.22 13.17 13.11 13.06 13.00 12.94 12.88 12.82 12.76 12.69 12.62 12.56 12.49 12.41 12.34 12.27 12.19 12.12 12.05 

    8   13.41 13.36 13.31 13.26 13.20 13.15 13.09 13.04 12.98 12.92 12.86 12.80 12.74 12.67 12.61 12.54 12.47 12.40 12.34 12.27 

    7   13.52 13.48 13.43 13.38 13.33 13.28 13.23 13.18 13.12 13.07 13.01 12.95 12.89 12.83 12.77 12.71 12.65 12.59 12.53 12.47 

    6   13.63 13.59 13.54 13.50 13.45 13.40 13.35 13.30 13.25 13.20 13.14 13.09 13.04 12.98 12.92 12.87 12.81 12.76 12.70 12.65 

    5   13.72 13.68 13.64 13.60 13.55 13.51 13.46 13.42 13.37 13.32 13.27 13.22 13.17 13.12 13.06 13.01 12.96 12.90 12.85 12.80 

    4   13.80 13.76 13.72 13.68 13.64 13.60 13.56 13.52 13.47 13.43 13.38 13.33 13.29 13.24 13.19 13.14 13.09 13.04 12.98 12.93 

    3   13.87 13.83 13.79 13.76 13.72 13.68 13.64 13.60 13.56 13.52 13.48 13.43 13.39 13.35 13.30 13.25 13.21 13.16 13.11 13.06 

    2   13.92 13.89 13.86 13.82 13.79 13.75 13.71 13.68 13.64 13.60 13.56 13.52 13.48 13.44 13.40 13.35 13.31 13.27 13.22 13.18 

    1   13.97 13.94 13.91 13.87 13.84 13.81 13.77 13.74 13.70 13.67 13.63 13.59 13.55 13.52 13.48 13.44 13.40 13.36 13.32 13.28 

    0   14.01 13.98 13.95 13.92 13.89 13.85 13.82 13.79 13.76 13.72 13.69 13.65 13.62 13.58 13.55 13.51 13.47 13.43 13.40 13.36 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   -1   14.04 14.01 13.98 13.95 13.92 13.89 13.86 13.83 13.80 13.77 13.74 13.70 13.67 13.64 13.60 13.56 13.53 13.49 13.45 13.42 

   -2   14.06 14.04 14.01 13.98 13.95 13.92 13.89 13.86 13.83 13.80 13.77 13.74 13.71 13.67 13.64 13.60 13.57 13.53 13.50 13.46 

   -3   14.08 14.05 14.03 14.00 13.97 13.94 13.91 13.88 13.85 13.82 13.79 13.76 13.73 13.70 13.66 13.63 13.60 13.56 13.53 13.49 

   -4   14.09 14.06 14.04 14.01 13.98 13.95 13.92 13.90 13.87 13.84 13.81 13.78 13.74 13.71 13.68 13.65 13.62 13.58 13.55 13.52 

   -5   14.09 14.06 14.04 14.01 13.98 13.96 13.93 13.90 13.87 13.84 13.81 13.78 13.75 13.72 13.69 13.66 13.63 13.60 13.56 13.53 

   -6   14.08 14.06 14.03 14.01 13.98 13.95 13.93 13.90 13.87 13.84 13.82 13.79 13.76 13.73 13.70 13.67 13.63 13.60 13.57 13.54 

   -7   14.07 14.04 14.02 14.00 13.97 13.94 13.92 13.89 13.86 13.84 13.81 13.78 13.75 13.72 13.69 13.66 13.63 13.60 13.57 13.54 

   -8   14.05 14.02 14.00 13.98 13.95 13.93 13.90 13.88 13.85 13.82 13.80 13.77 13.74 13.71 13.69 13.66 13.63 13.60 13.57 13.54 

   -9   14.02 14.00 13.97 13.95 13.93 13.90 13.88 13.85 13.83 13.80 13.78 13.75 13.73 13.70 13.67 13.64 13.61 13.58 13.56 13.53 

  

  -10   13.98 13.96 13.94 13.92 13.89 13.87 13.85 13.82 13.80 13.78 13.75 13.73 13.70 13.67 13.65 13.62 13.59 13.56 13.53 13.51 

  -11   13.93 13.91 13.89 13.87 13.85 13.83 13.81 13.79 13.76 13.74 13.72 13.69 13.67 13.64 13.62 13.59 13.56 13.53 13.51 13.48 

  -12   13.88 13.86 13.84 13.82 13.80 13.78 13.76 13.74 13.72 13.70 13.67 13.65 13.63 13.60 13.58 13.55 13.52 13.50 13.47 13.44 

  -13   13.82 13.80 13.78 13.77 13.75 13.73 13.71 13.69 13.66 13.64 13.62 13.60 13.58 13.55 13.53 13.50 13.48 13.45 13.43 13.40 

  -14   13.75 13.74 13.72 13.70 13.68 13.66 13.64 13.62 13.60 13.58 13.56 13.54 13.52 13.50 13.47 13.45 13.43 13.40 13.38 13.35 

  -15   13.68 13.66 13.65 13.63 13.61 13.59 13.58 13.56 13.54 13.52 13.50 13.48 13.46 13.44 13.41 13.39 13.37 13.34 13.32 13.29 

  -16   13.60 13.58 13.57 13.55 13.54 13.52 13.50 13.48 13.47 13.45 13.43 13.41 13.39 13.37 13.35 13.32 13.30 13.28 13.25 13.23 

  -17   13.51 13.50 13.49 13.47 13.46 13.44 13.42 13.41 13.39 13.37 13.35 13.33 13.31 13.29 13.27 13.25 13.23 13.21 13.18 13.16 

  -18   13.42 13.41 13.39 13.38 13.37 13.35 13.34 13.32 13.30 13.29 13.27 13.25 13.23 13.21 13.19 13.17 13.15 13.13 13.11 13.09 

  -19   13.31 13.30 13.29 13.28 13.27 13.26 13.24 13.23 13.21 13.20 13.18 13.16 13.15 13.13 13.11 13.09 13.07 13.05 13.03 13.01 

  

  -20   13.20 13.19 13.18 13.17 13.16 13.15 13.14 13.12 13.11 13.10 13.08 13.07 13.05 13.04 13.02 13.00 12.98 12.96 12.94 12.92 

  -21   13.08 13.07 13.06 13.05 13.04 13.03 13.02 13.01 13.00 12.99 12.98 12.97 12.95 12.94 12.92 12.90 12.89 12.87 12.85 12.83 

  -22   12.94 12.94 12.93 12.92 12.92 12.91 12.90 12.90 12.89 12.88 12.87 12.86 12.85 12.83 12.82 12.80 12.79 12.77 12.75 12.73 

  -23   12.81 12.80 12.80 12.80 12.79 12.79 12.78 12.77 12.77 12.76 12.75 12.74 12.73 12.72 12.71 12.69 12.68 12.66 12.65 12.63 

  -24   12.68 12.67 12.67 12.67 12.66 12.66 12.66 12.65 12.64 12.64 12.63 12.62 12.61 12.60 12.59 12.58 12.57 12.55 12.54 12.52 

  -25   12.55 12.55 12.55 12.54 12.54 12.54 12.53 12.53 12.52 12.51 12.51 12.50 12.49 12.48 12.47 12.46 12.45 12.43 12.42 12.40 

  -26   12.43 12.43 12.43 12.43 12.42 12.42 12.41 12.41 12.40 12.39 12.38 12.38 12.37 12.36 12.34 12.33 12.32 12.31 12.29 12.28 

  -27   12.30 12.31 12.31 12.31 12.31 12.30 12.30 12.29 12.28 12.27 12.26 12.25 12.23 12.22 12.21 12.20 12.19 12.18 12.17 12.15 

  -28   12.15 12.16 12.17 12.17 12.17 12.17 12.16 12.15 12.14 12.13 12.12 12.11 12.09 12.08 12.07 12.06 12.05 12.04 12.03 12.02 

  -29   11.95 11.97 11.98 11.99 12.00 12.00 12.00 11.99 11.98 11.98 11.97 11.96 11.95 11.94 11.93 11.92 11.91 11.90 11.90 11.89 

  

  -30   11.69 11.71 11.73 11.75 11.76 11.77 11.78 11.79 11.79 11.79 11.79 11.79 11.78 11.78 11.78 11.77 11.76 11.76 11.75 11.74 

  -31   11.36 11.39 11.42 11.45 11.48 11.50 11.52 11.54 11.56 11.58 11.59 11.60 11.61 11.61 11.62 11.62 11.61 11.61 11.61 11.60 

  -32   10.97 11.03 11.08 11.12 11.17 11.21 11.25 11.28 11.32 11.34 11.37 11.39 11.41 11.43 11.44 11.45 11.46 11.47 11.47 11.47 

  -33   10.56 10.64 10.71 10.78 10.84 10.90 10.96 11.01 11.06 11.10 11.14 11.17 11.21 11.24 11.26 11.28 11.30 11.32 11.33 11.33 

  -34   10.16 10.25 10.35 10.43 10.51 10.59 10.66 10.73 10.79 10.85 10.90 10.95 10.99 11.03 11.07 11.10 11.13 11.15 11.17 11.18 

  -35    9.78  9.89  9.99 10.09 10.18 10.27 10.36 10.44 10.52 10.59 10.66 10.72 10.78 10.83 10.87 10.91 10.94 10.97 10.98 11.00 

  -36    9.45  9.56  9.66  9.77  9.87  9.97 10.07 10.16 10.25 10.34 10.42 10.49 10.55 10.61 10.66 10.70 10.74 10.76 10.78 10.80 

  -37    9.15  9.26  9.37  9.48  9.59  9.69  9.79  9.89  9.99 10.08 10.16 10.24 10.31 10.38 10.43 10.48 10.52 10.55 10.57 10.59 

  -38    8.86  8.97  9.08  9.19  9.30  9.41  9.51  9.62  9.71  9.81  9.89  9.98 10.05 10.12 10.18 10.24 10.28 10.32 10.34 10.36 

  -39    8.56  8.67  8.78  8.89  9.00  9.11  9.22  9.32  9.42  9.52  9.61  9.69  9.77  9.85  9.91  9.97 10.02 10.06 10.09 10.11 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

  -40    8.21  8.32  8.44  8.55  8.66  8.78  8.89  9.00  9.10  9.20  9.30  9.39  9.47  9.55  9.62  9.68  9.73  9.78  9.81  9.84 

  -41    7.81  7.92  8.03  8.15  8.27  8.39  8.50  8.62  8.73  8.84  8.94  9.04  9.13  9.22  9.29  9.36  9.42  9.47  9.51  9.55 

  -42    7.36  7.47  7.59  7.71  7.83  7.95  8.07  8.19  8.31  8.43  8.54  8.65  8.75  8.85  8.93  9.01  9.08  9.14  9.20  9.25 

  -43    6.90  7.01  7.13  7.25  7.37  7.49  7.62  7.74  7.87  7.99  8.11  8.22  8.33  8.44  8.54  8.63  8.72  8.79  8.86  8.92 

  -44    6.45  6.56  6.68  6.79  6.92  7.04  7.16  7.29  7.41  7.54  7.66  7.78  7.90  8.01  8.12  8.22  8.32  8.41  8.49  8.57 

  -45    6.04  6.15  6.26  6.37  6.49  6.61  6.73  6.85  6.97  7.09  7.21  7.33  7.45  7.56  7.67  7.78  7.88  7.98  8.08  8.16 

  -46    5.68  5.78  5.89  5.99  6.10  6.21  6.32  6.43  6.55  6.66  6.77  6.88  6.99  7.10  7.21  7.31  7.41  7.51  7.61  7.71 

  -47    5.37  5.46  5.55  5.64  5.73  5.83  5.93  6.03  6.13  6.23  6.33  6.43  6.53  6.63  6.73  6.83  6.93  7.03  7.13  7.23 

  -48    5.09  5.16  5.24  5.31  5.39  5.47  5.56  5.64  5.73  5.81  5.90  5.99  6.08  6.17  6.26  6.35  6.45  6.54  6.64  6.75 

  -49    4.84  4.89  4.95  5.01  5.08  5.14  5.21  5.28  5.35  5.43  5.50  5.58  5.66  5.74  5.82  5.91  6.00  6.09  6.19  6.29 

  

  -50    4.59  4.64  4.69  4.74  4.80  4.85  4.90  4.96  5.02  5.08  5.14  5.21  5.28  5.35  5.43  5.51  5.60  5.69  5.78  5.87 

  -51    4.34  4.39  4.44  4.49  4.54  4.58  4.63  4.68  4.73  4.78  4.84  4.90  4.96  5.03  5.10  5.18  5.26  5.34  5.43  5.51 

  -52    4.10  4.15  4.20  4.24  4.29  4.34  4.38  4.43  4.48  4.53  4.58  4.64  4.70  4.76  4.82  4.89  4.97  5.04  5.12  5.19 

  -53    3.85  3.90  3.95  4.00  4.05  4.10  4.15  4.20  4.25  4.30  4.36  4.41  4.46  4.52  4.58  4.64  4.71  4.77  4.84  4.90 

  -54    3.60  3.66  3.71  3.76  3.82  3.87  3.92  3.98  4.03  4.08  4.14  4.19  4.25  4.30  4.36  4.41  4.47  4.52  4.58  4.63 

  -55    3.36  3.41  3.47  3.52  3.58  3.63  3.69  3.75  3.80  3.86  3.91  3.97  4.02  4.07  4.13  4.18  4.23  4.28  4.33  4.38 

  -56    3.12  3.18  3.23  3.28  3.34  3.39  3.45  3.50  3.56  3.61  3.67  3.72  3.78  3.83  3.88  3.94  3.99  4.03  4.08  4.13 

  -57    2.90  2.95  3.00  3.05  3.10  3.15  3.20  3.26  3.31  3.36  3.42  3.47  3.52  3.58  3.63  3.68  3.73  3.78  3.83  3.87 

  -58    2.68  2.72  2.77  2.82  2.86  2.91  2.96  3.01  3.06  3.12  3.17  3.22  3.27  3.32  3.37  3.42  3.48  3.53  3.58  3.62 

  -59    2.47  2.51  2.56  2.60  2.64  2.69  2.73  2.78  2.83  2.87  2.92  2.97  3.02  3.07  3.12  3.17  3.22  3.28  3.33  3.38 

  

  -60    2.28  2.32  2.36  2.40  2.44  2.48  2.52  2.56  2.60  2.65  2.69  2.74  2.78  2.83  2.88  2.93  2.98  3.03  3.09  3.14 

  -61    2.10  2.14  2.18  2.22  2.25  2.29  2.33  2.37  2.40  2.44  2.48  2.52  2.57  2.61  2.66  2.71  2.76  2.81  2.86  2.91 

  -62    1.94  1.98  2.01  2.05  2.08  2.12  2.15  2.19  2.22  2.26  2.30  2.33  2.37  2.41  2.45  2.50  2.54  2.59  2.64  2.69 

  -63    1.79  1.82  1.85  1.89  1.92  1.95  1.99  2.02  2.05  2.09  2.12  2.16  2.19  2.23  2.27  2.31  2.34  2.39  2.43  2.47 

  -64    1.64  1.67  1.70  1.74  1.77  1.80  1.83  1.86  1.90  1.93  1.96  1.99  2.03  2.06  2.09  2.13  2.16  2.20  2.23  2.27 

  -65    1.50  1.53  1.56  1.59  1.62  1.65  1.68  1.71  1.74  1.78  1.81  1.84  1.87  1.90  1.93  1.96  1.99  2.02  2.05  2.09 

  -66    1.36  1.39  1.42  1.45  1.48  1.51  1.54  1.57  1.60  1.63  1.66  1.68  1.71  1.74  1.77  1.80  1.83  1.86  1.89  1.92 

  -67    1.23  1.26  1.28  1.31  1.34  1.37  1.40  1.43  1.46  1.49  1.51  1.54  1.57  1.60  1.63  1.66  1.68  1.71  1.74  1.76 

  -68    1.10  1.13  1.15  1.18  1.21  1.24  1.27  1.29  1.32  1.35  1.38  1.41  1.44  1.46  1.49  1.52  1.54  1.57  1.59  1.61 

  -69    0.98  1.01  1.03  1.06  1.09  1.11  1.14  1.17  1.20  1.23  1.25  1.28  1.31  1.33  1.36  1.38  1.40  1.43  1.45  1.47 

  

  -70    0.88  0.90  0.93  0.95  0.98  1.00  1.03  1.05  1.08  1.10  1.13  1.15  1.18  1.20  1.23  1.25  1.27  1.29  1.31  1.33 

  -71    0.79  0.81  0.83  0.86  0.88  0.90  0.92  0.95  0.97  0.99  1.01  1.03  1.06  1.08  1.10  1.12  1.14  1.16  1.18  1.20 

  -72    0.71  0.73  0.75  0.77  0.79  0.81  0.83  0.85  0.87  0.88  0.90  0.92  0.94  0.96  0.98  0.99  1.01  1.03  1.04  1.06 

  -73    0.65  0.66  0.68  0.69  0.71  0.73  0.74  0.76  0.77  0.79  0.80  0.82  0.83  0.85  0.86  0.87  0.89  0.90  0.92  0.93 

  -74    0.59  0.60  0.61  0.62  0.64  0.65  0.66  0.67  0.69  0.70  0.71  0.72  0.73  0.74  0.76  0.77  0.78  0.79  0.80  0.81 

  -75    0.53  0.54  0.55  0.56  0.57  0.58  0.59  0.60  0.61  0.62  0.63  0.63  0.64  0.65  0.66  0.67  0.68  0.69  0.70  0.71 

  -76    0.47  0.48  0.49  0.50  0.51  0.52  0.53  0.53  0.54  0.55  0.55  0.56  0.57  0.57  0.58  0.59  0.60  0.61  0.62  0.62 

  -77    0.42  0.43  0.44  0.45  0.45  0.46  0.47  0.47  0.48  0.48  0.49  0.50  0.50  0.51  0.51  0.52  0.53  0.54  0.55  0.55 

  -78    0.37  0.38  0.38  0.39  0.40  0.40  0.41  0.42  0.42  0.43  0.43  0.44  0.45  0.45  0.46  0.47  0.47  0.48  0.49  0.49 

  -79    0.32  0.33  0.34  0.34  0.35  0.35  0.36  0.37  0.37  0.38  0.39  0.39  0.40  0.40  0.41  0.42  0.42  0.43  0.43  0.44 

  

  -80    0.28  0.29  0.29  0.30  0.31  0.31  0.32  0.32  0.33  0.34  0.34  0.35  0.35  0.36  0.36  0.37  0.38  0.38  0.39  0.39 

  -81    0.24  0.25  0.26  0.26  0.27  0.27  0.28  0.28  0.29  0.29  0.30  0.31  0.31  0.32  0.32  0.33  0.33  0.34  0.34  0.34 

  -82    0.21  0.22  0.22  0.23  0.23  0.24  0.24  0.25  0.25  0.26  0.26  0.27  0.27  0.28  0.28  0.28  0.29  0.29  0.30  0.30 

  -83    0.19  0.19  0.20  0.20  0.20  0.21  0.21  0.22  0.22  0.22  0.23  0.23  0.23  0.24  0.24  0.25  0.25  0.25  0.26  0.26 

  -84    0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.19  0.19  0.19  0.20  0.20  0.20  0.21  0.21  0.21  0.21  0.22  0.22  0.22 

  -85    0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.19  0.19 

  -86    0.13  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16 

  -87    0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14 

  -88    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12 

  -89    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   69    0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   68    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01 

   67    0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   66    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   65    0.08  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

   64    0.10  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07 

   63    0.12  0.12  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09 

   62    0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12 

   61    0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.14 

   60    0.20  0.20  0.20  0.19  0.19  0.19  0.19  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.17  0.17  0.17  0.17  0.17 

  

   59    0.24  0.24  0.24  0.23  0.23  0.23  0.22  0.22  0.22  0.22  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21 

   58    0.29  0.28  0.28  0.27  0.27  0.27  0.26  0.26  0.26  0.25  0.25  0.25  0.25  0.25  0.25  0.24  0.24  0.24  0.24  0.24 

   57    0.34  0.33  0.33  0.32  0.32  0.31  0.31  0.31  0.30  0.30  0.30  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29 

   56    0.40  0.39  0.38  0.38  0.37  0.37  0.36  0.36  0.35  0.35  0.34  0.34  0.34  0.34  0.34  0.33  0.33  0.33  0.33  0.33 

   55    0.46  0.46  0.45  0.44  0.43  0.42  0.42  0.41  0.41  0.40  0.40  0.40  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39 

   54    0.54  0.53  0.52  0.51  0.50  0.49  0.48  0.48  0.47  0.47  0.46  0.46  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.45 

   53    0.62  0.60  0.59  0.58  0.57  0.57  0.56  0.55  0.54  0.54  0.53  0.53  0.52  0.52  0.52  0.51  0.51  0.51  0.51  0.51 

   52    0.70  0.69  0.68  0.67  0.66  0.65  0.64  0.63  0.62  0.61  0.61  0.60  0.60  0.59  0.59  0.58  0.58  0.58  0.58  0.58 

   51    0.80  0.78  0.77  0.76  0.75  0.73  0.72  0.71  0.71  0.70  0.69  0.68  0.68  0.67  0.67  0.66  0.66  0.66  0.66  0.66 

   50    0.90  0.89  0.87  0.86  0.84  0.83  0.82  0.81  0.80  0.79  0.78  0.77  0.77  0.76  0.75  0.75  0.75  0.75  0.74  0.74 

  

   49    1.02  1.00  0.98  0.97  0.95  0.94  0.92  0.91  0.90  0.89  0.88  0.87  0.86  0.86  0.85  0.85  0.84  0.84  0.84  0.84 

   48    1.14  1.12  1.10  1.08  1.06  1.05  1.03  1.02  1.01  0.99  0.98  0.97  0.97  0.96  0.95  0.95  0.94  0.94  0.94  0.94 

   47    1.27  1.25  1.23  1.21  1.19  1.17  1.15  1.14  1.12  1.11  1.10  1.09  1.08  1.07  1.06  1.06  1.05  1.05  1.05  1.05 

   46    1.41  1.39  1.36  1.34  1.32  1.30  1.28  1.27  1.25  1.24  1.22  1.21  1.20  1.19  1.18  1.18  1.17  1.17  1.17  1.17 

   45    1.56  1.54  1.51  1.49  1.47  1.45  1.43  1.41  1.39  1.37  1.36  1.35  1.34  1.33  1.32  1.31  1.30  1.30  1.30  1.30 

   44    1.73  1.70  1.67  1.65  1.62  1.60  1.58  1.56  1.54  1.52  1.51  1.49  1.48  1.47  1.46  1.45  1.45  1.44  1.44  1.44 

   43    1.90  1.87  1.84  1.81  1.79  1.76  1.74  1.72  1.70  1.68  1.67  1.65  1.64  1.62  1.61  1.61  1.60  1.59  1.59  1.59 

   42    2.09  2.05  2.02  1.99  1.97  1.94  1.92  1.89  1.87  1.85  1.83  1.82  1.80  1.79  1.77  1.77  1.76  1.75  1.75  1.75 

   41    2.29  2.25  2.22  2.19  2.16  2.13  2.10  2.08  2.05  2.03  2.01  1.99  1.97  1.96  1.94  1.94  1.93  1.92  1.92  1.92 

   40    2.52  2.47  2.43  2.40  2.36  2.33  2.29  2.26  2.24  2.21  2.19  2.17  2.15  2.14  2.13  2.12  2.11  2.10  2.10  2.10 

  



219 
 

   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   39    2.76  2.71  2.67  2.62  2.58  2.54  2.50  2.46  2.43  2.40  2.38  2.36  2.34  2.32  2.31  2.30  2.29  2.29  2.28  2.28 

   38    3.02  2.96  2.91  2.86  2.81  2.76  2.71  2.67  2.63  2.60  2.57  2.55  2.52  2.50  2.49  2.48  2.47  2.46  2.46  2.46 

   37    3.27  3.21  3.15  3.09  3.04  2.98  2.93  2.89  2.84  2.80  2.77  2.74  2.71  2.69  2.67  2.66  2.65  2.64  2.64  2.65 

   36    3.53  3.46  3.39  3.33  3.27  3.21  3.16  3.11  3.06  3.01  2.97  2.94  2.91  2.88  2.86  2.85  2.84  2.83  2.83  2.83 

   35    3.77  3.70  3.63  3.56  3.50  3.44  3.38  3.32  3.27  3.22  3.18  3.14  3.11  3.08  3.06  3.05  3.03  3.03  3.02  3.03 

   34    4.00  3.93  3.85  3.79  3.72  3.65  3.59  3.54  3.48  3.44  3.39  3.35  3.32  3.29  3.27  3.25  3.24  3.23  3.23  3.23 

   33    4.22  4.15  4.07  4.01  3.94  3.88  3.82  3.76  3.71  3.66  3.61  3.57  3.54  3.51  3.48  3.46  3.45  3.44  3.43  3.43 

   32    4.45  4.38  4.31  4.24  4.17  4.11  4.05  3.99  3.94  3.89  3.84  3.80  3.76  3.73  3.71  3.68  3.67  3.65  3.65  3.64 

   31    4.71  4.63  4.56  4.49  4.43  4.36  4.30  4.24  4.19  4.14  4.09  4.04  4.01  3.97  3.94  3.92  3.90  3.89  3.88  3.87 

   30    5.01  4.93  4.85  4.78  4.71  4.64  4.57  4.51  4.45  4.40  4.35  4.31  4.27  4.23  4.20  4.18  4.16  4.14  4.13  4.12 

  

   29    5.36  5.27  5.19  5.10  5.02  4.95  4.87  4.81  4.74  4.68  4.63  4.58  4.54  4.50  4.47  4.45  4.42  4.41  4.40  4.39 

   28    5.74  5.64  5.55  5.46  5.37  5.28  5.20  5.13  5.05  4.99  4.93  4.87  4.83  4.78  4.75  4.72  4.69  4.68  4.67  4.66 

   27    6.13  6.02  5.92  5.82  5.72  5.63  5.54  5.46  5.38  5.31  5.24  5.18  5.12  5.07  5.03  5.00  4.97  4.95  4.94  4.93 

   26    6.52  6.40  6.29  6.19  6.08  5.99  5.89  5.80  5.72  5.64  5.56  5.49  5.43  5.38  5.33  5.29  5.26  5.24  5.22  5.22 

   25    6.89  6.77  6.66  6.54  6.44  6.33  6.24  6.14  6.05  5.97  5.89  5.82  5.75  5.69  5.64  5.60  5.56  5.53  5.51  5.50 

   24    7.23  7.11  6.99  6.88  6.77  6.67  6.57  6.48  6.39  6.30  6.22  6.15  6.08  6.02  5.96  5.91  5.87  5.83  5.81  5.79 

   23    7.53  7.42  7.31  7.20  7.09  6.99  6.90  6.81  6.72  6.63  6.56  6.48  6.41  6.34  6.28  6.22  6.17  6.13  6.09  6.07 

   22    7.82  7.71  7.60  7.50  7.40  7.31  7.22  7.13  7.05  6.96  6.88  6.81  6.73  6.66  6.59  6.53  6.47  6.42  6.38  6.35 

   21    8.09  7.99  7.89  7.80  7.71  7.62  7.53  7.45  7.36  7.28  7.20  7.12  7.05  6.97  6.90  6.83  6.77  6.71  6.67  6.63 

   20    8.38  8.28  8.18  8.09  8.00  7.92  7.83  7.75  7.67  7.59  7.51  7.43  7.35  7.28  7.20  7.13  7.07  7.02  6.97  6.93 

  

   19    8.69  8.58  8.49  8.39  8.30  8.21  8.13  8.04  7.96  7.88  7.80  7.72  7.65  7.57  7.50  7.43  7.37  7.32  7.28  7.25 

   18    9.01  8.91  8.80  8.70  8.61  8.52  8.42  8.34  8.25  8.17  8.09  8.01  7.94  7.87  7.80  7.74  7.68  7.64  7.60  7.57 

   17    9.36  9.24  9.14  9.03  8.93  8.83  8.73  8.64  8.55  8.47  8.39  8.31  8.24  8.17  8.11  8.05  8.00  7.97  7.94  7.92 

   16    9.71  9.59  9.48  9.37  9.26  9.16  9.06  8.97  8.88  8.79  8.71  8.64  8.57  8.50  8.45  8.40  8.36  8.33  8.31  8.30 

   15   10.06  9.95  9.83  9.73  9.62  9.52  9.42  9.32  9.23  9.15  9.07  9.00  8.93  8.87  8.82  8.78  8.75  8.73  8.72  8.72 

   14   10.42 10.31 10.20 10.10 10.00  9.90  9.80  9.71  9.63  9.55  9.47  9.41  9.35  9.29  9.25  9.22  9.20  9.19  9.19  9.20 

   13   10.78 10.67 10.57 10.48 10.38 10.29 10.20 10.12 10.04  9.97  9.91  9.85  9.80  9.76  9.72  9.70  9.69  9.68  9.69  9.70 

   12   11.12 11.03 10.94 10.85 10.76 10.68 10.60 10.53 10.46 10.40 10.34 10.30 10.26 10.23 10.20 10.19 10.18 10.18 10.19 10.21 

   11   11.45 11.36 11.28 11.20 11.12 11.05 10.98 10.92 10.86 10.81 10.76 10.72 10.69 10.67 10.65 10.64 10.64 10.64 10.65 10.67 

   10   11.73 11.66 11.59 11.52 11.45 11.39 11.33 11.27 11.22 11.18 11.14 11.11 11.08 11.06 11.04 11.03 11.03 11.03 11.04 11.06 

  

    9   11.99 11.92 11.86 11.80 11.74 11.69 11.63 11.58 11.54 11.50 11.46 11.43 11.40 11.38 11.36 11.35 11.35 11.35 11.36 11.37 

    8   12.21 12.15 12.10 12.04 11.99 11.94 11.89 11.84 11.80 11.76 11.73 11.70 11.67 11.65 11.64 11.63 11.62 11.62 11.63 11.64 

    7   12.41 12.36 12.30 12.25 12.20 12.15 12.11 12.06 12.02 11.99 11.95 11.93 11.90 11.88 11.87 11.86 11.85 11.85 11.86 11.86 

    6   12.59 12.54 12.49 12.43 12.39 12.34 12.29 12.25 12.21 12.18 12.15 12.12 12.10 12.08 12.07 12.05 12.05 12.05 12.05 12.05 

    5   12.75 12.69 12.64 12.60 12.55 12.50 12.46 12.42 12.38 12.35 12.32 12.29 12.27 12.25 12.23 12.22 12.21 12.20 12.20 12.20 

    4   12.89 12.84 12.79 12.74 12.70 12.66 12.62 12.58 12.54 12.51 12.48 12.45 12.43 12.40 12.39 12.37 12.36 12.35 12.34 12.33 

    3   13.02 12.97 12.93 12.88 12.84 12.80 12.76 12.72 12.69 12.66 12.62 12.60 12.57 12.55 12.52 12.51 12.49 12.48 12.47 12.46 

    2   13.14 13.09 13.05 13.01 12.97 12.93 12.89 12.85 12.82 12.79 12.75 12.73 12.70 12.67 12.65 12.63 12.61 12.60 12.58 12.57 

    1   13.24 13.20 13.16 13.12 13.08 13.04 13.00 12.97 12.93 12.90 12.87 12.84 12.81 12.78 12.76 12.74 12.72 12.70 12.68 12.67 

    0   13.32 13.28 13.24 13.20 13.17 13.13 13.09 13.06 13.02 12.99 12.96 12.93 12.90 12.87 12.85 12.82 12.80 12.78 12.76 12.75 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   -1   13.38 13.34 13.31 13.27 13.23 13.20 13.16 13.13 13.10 13.06 13.03 13.00 12.97 12.94 12.92 12.89 12.87 12.85 12.83 12.81 

   -2   13.43 13.39 13.35 13.32 13.28 13.25 13.22 13.18 13.15 13.12 13.09 13.06 13.03 13.00 12.97 12.95 12.92 12.90 12.88 12.86 

   -3   13.46 13.42 13.39 13.35 13.32 13.29 13.25 13.22 13.19 13.16 13.12 13.09 13.07 13.04 13.01 12.99 12.96 12.94 12.92 12.90 

   -4   13.48 13.45 13.41 13.38 13.35 13.31 13.28 13.25 13.21 13.18 13.15 13.12 13.09 13.07 13.04 13.01 12.99 12.97 12.94 12.92 

   -5   13.50 13.46 13.43 13.39 13.36 13.33 13.30 13.26 13.23 13.20 13.17 13.14 13.11 13.08 13.06 13.03 13.01 12.98 12.96 12.94 

   -6   13.50 13.47 13.44 13.40 13.37 13.34 13.31 13.28 13.24 13.21 13.18 13.15 13.12 13.10 13.07 13.04 13.02 12.99 12.97 12.95 

   -7   13.51 13.47 13.44 13.41 13.38 13.35 13.31 13.28 13.25 13.22 13.19 13.16 13.13 13.10 13.07 13.05 13.02 13.00 12.97 12.95 

   -8   13.50 13.47 13.44 13.41 13.38 13.35 13.31 13.28 13.25 13.22 13.19 13.16 13.13 13.10 13.07 13.05 13.02 13.00 12.97 12.95 

   -9   13.49 13.46 13.43 13.40 13.37 13.34 13.31 13.28 13.24 13.21 13.18 13.15 13.12 13.10 13.07 13.04 13.01 12.99 12.96 12.94 

  

  -10   13.48 13.45 13.41 13.38 13.35 13.32 13.29 13.26 13.23 13.20 13.17 13.14 13.11 13.08 13.05 13.02 13.00 12.97 12.94 12.92 

  -11   13.45 13.42 13.39 13.36 13.33 13.30 13.27 13.24 13.21 13.18 13.15 13.12 13.09 13.06 13.03 13.00 12.97 12.94 12.92 12.89 

  -12   13.41 13.39 13.36 13.33 13.30 13.27 13.24 13.21 13.18 13.15 13.12 13.09 13.06 13.03 13.00 12.97 12.94 12.91 12.89 12.86 

  -13   13.37 13.35 13.32 13.29 13.26 13.23 13.20 13.17 13.14 13.11 13.08 13.05 13.02 12.99 12.96 12.93 12.91 12.88 12.85 12.82 

  -14   13.32 13.30 13.27 13.24 13.21 13.19 13.16 13.13 13.10 13.07 13.04 13.01 12.98 12.95 12.92 12.89 12.86 12.83 12.80 12.78 

  -15   13.27 13.24 13.22 13.19 13.16 13.13 13.11 13.08 13.05 13.02 12.99 12.96 12.93 12.90 12.87 12.84 12.81 12.78 12.75 12.72 

  -16   13.20 13.18 13.15 13.13 13.10 13.07 13.05 13.02 12.99 12.96 12.93 12.90 12.87 12.84 12.81 12.78 12.75 12.72 12.69 12.66 

  -17   13.14 13.11 13.09 13.06 13.04 13.01 12.98 12.95 12.93 12.90 12.87 12.84 12.81 12.78 12.75 12.72 12.69 12.66 12.63 12.60 

  -18   13.06 13.04 13.01 12.99 12.96 12.94 12.91 12.88 12.85 12.83 12.80 12.77 12.74 12.71 12.68 12.65 12.62 12.59 12.56 12.53 

  -19   12.98 12.96 12.94 12.91 12.89 12.86 12.83 12.81 12.78 12.75 12.72 12.69 12.66 12.64 12.61 12.58 12.55 12.52 12.49 12.46 

  

  -20   12.90 12.87 12.85 12.83 12.80 12.78 12.75 12.72 12.70 12.67 12.64 12.61 12.58 12.55 12.52 12.49 12.46 12.43 12.40 12.37 

  -21   12.80 12.78 12.76 12.74 12.71 12.69 12.66 12.64 12.61 12.58 12.55 12.52 12.50 12.47 12.44 12.41 12.38 12.35 12.32 12.28 

  -22   12.71 12.69 12.66 12.64 12.62 12.59 12.57 12.54 12.52 12.49 12.46 12.43 12.41 12.38 12.35 12.32 12.29 12.26 12.22 12.19 

  -23   12.61 12.59 12.57 12.54 12.52 12.50 12.47 12.45 12.42 12.39 12.37 12.34 12.31 12.28 12.25 12.22 12.19 12.16 12.13 12.10 

  -24   12.50 12.48 12.46 12.44 12.42 12.39 12.37 12.34 12.32 12.29 12.27 12.24 12.21 12.18 12.15 12.12 12.09 12.06 12.03 12.00 

  -25   12.38 12.37 12.35 12.33 12.31 12.28 12.26 12.24 12.21 12.19 12.16 12.13 12.10 12.08 12.05 12.02 11.99 11.95 11.92 11.89 

  -26   12.26 12.25 12.23 12.21 12.19 12.17 12.15 12.13 12.10 12.08 12.05 12.02 12.00 11.97 11.94 11.91 11.88 11.84 11.81 11.78 

  -27   12.14 12.12 12.11 12.09 12.07 12.05 12.03 12.01 11.99 11.96 11.94 11.91 11.88 11.86 11.83 11.80 11.76 11.73 11.70 11.66 

  -28   12.01 12.00 11.98 11.97 11.95 11.93 11.91 11.89 11.87 11.85 11.82 11.80 11.77 11.74 11.71 11.68 11.65 11.62 11.58 11.55 

  -29   11.88 11.86 11.85 11.84 11.82 11.81 11.79 11.77 11.75 11.73 11.70 11.68 11.65 11.62 11.59 11.56 11.53 11.49 11.46 11.42 

  

  -30   11.73 11.73 11.71 11.70 11.69 11.68 11.66 11.64 11.62 11.60 11.58 11.55 11.53 11.50 11.47 11.44 11.40 11.37 11.33 11.29 

  -31   11.60 11.59 11.58 11.57 11.56 11.55 11.53 11.52 11.50 11.48 11.45 11.43 11.40 11.37 11.34 11.30 11.27 11.23 11.19 11.15 

  -32   11.47 11.46 11.46 11.45 11.44 11.43 11.41 11.39 11.37 11.35 11.32 11.30 11.27 11.23 11.20 11.16 11.12 11.08 11.04 11.00 

  -33   11.33 11.33 11.33 11.32 11.31 11.29 11.28 11.26 11.23 11.21 11.18 11.15 11.12 11.08 11.05 11.01 10.97 10.93 10.88 10.84 

  -34   11.18 11.18 11.18 11.17 11.16 11.15 11.13 11.11 11.08 11.05 11.02 10.99 10.96 10.92 10.89 10.85 10.81 10.76 10.72 10.67 

  -35   11.01 11.01 11.01 11.00 10.99 10.97 10.95 10.93 10.91 10.88 10.85 10.82 10.78 10.75 10.71 10.67 10.63 10.59 10.55 10.50 

  -36   10.81 10.81 10.81 10.80 10.79 10.77 10.76 10.73 10.71 10.68 10.65 10.62 10.59 10.56 10.52 10.48 10.45 10.41 10.37 10.32 

  -37   10.60 10.60 10.60 10.59 10.58 10.56 10.54 10.52 10.50 10.47 10.44 10.42 10.39 10.35 10.32 10.29 10.25 10.22 10.18 10.14 

  -38   10.37 10.37 10.37 10.37 10.35 10.34 10.32 10.30 10.28 10.25 10.23 10.20 10.17 10.15 10.12 10.09 10.05 10.02  9.98  9.95 

  -39   10.13 10.13 10.14 10.13 10.12 10.11 10.09 10.07 10.05 10.03 10.01  9.99  9.96  9.94  9.91  9.88  9.85  9.82  9.78  9.75 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

  -40    9.86  9.88  9.88  9.89  9.89  9.88  9.87  9.86  9.84  9.82  9.80  9.78  9.75  9.73  9.70  9.67  9.65  9.61  9.58  9.55 

  -41    9.58  9.61  9.62  9.64  9.65  9.65  9.65  9.64  9.63  9.62  9.60  9.58  9.56  9.54  9.51  9.48  9.45  9.42  9.38  9.35 

  -42    9.29  9.33  9.36  9.38  9.40  9.41  9.42  9.42  9.42  9.42  9.41  9.40  9.38  9.36  9.33  9.30  9.27  9.23  9.19  9.15 

  -43    8.98  9.03  9.07  9.11  9.14  9.16  9.18  9.19  9.20  9.21  9.21  9.20  9.19  9.17  9.14  9.11  9.08  9.04  9.00  8.95 

  -44    8.63  8.70  8.75  8.80  8.85  8.88  8.91  8.94  8.96  8.97  8.98  8.98  8.98  8.96  8.94  8.91  8.88  8.84  8.79  8.75 

  -45    8.25  8.32  8.40  8.46  8.52  8.57  8.62  8.66  8.68  8.71  8.72  8.73  8.72  8.71  8.69  8.67  8.64  8.61  8.57  8.53 

  -46    7.81  7.90  7.99  8.07  8.14  8.21  8.27  8.32  8.36  8.39  8.41  8.42  8.43  8.43  8.42  8.41  8.39  8.36  8.34  8.30 

  -47    7.33  7.43  7.53  7.62  7.71  7.79  7.86  7.93  7.98  8.03  8.06  8.09  8.11  8.12  8.12  8.12  8.12  8.11  8.09  8.07 

  -48    6.85  6.95  7.05  7.15  7.25  7.34  7.42  7.50  7.57  7.63  7.68  7.72  7.76  7.78  7.80  7.81  7.82  7.82  7.82  7.81 

  -49    6.39  6.49  6.59  6.69  6.79  6.88  6.97  7.06  7.14  7.21  7.27  7.33  7.37  7.41  7.44  7.47  7.49  7.50  7.51  7.51 

  

  -50    5.97  6.07  6.16  6.26  6.35  6.44  6.53  6.62  6.70  6.77  6.84  6.90  6.96  7.00  7.04  7.08  7.11  7.13  7.14  7.15 

  -51    5.60  5.69  5.78  5.87  5.95  6.03  6.11  6.19  6.26  6.33  6.40  6.46  6.51  6.56  6.60  6.64  6.67  6.69  6.72  6.73 

  -52    5.27  5.35  5.42  5.50  5.57  5.65  5.71  5.78  5.84  5.90  5.96  6.01  6.05  6.10  6.13  6.17  6.20  6.23  6.25  6.26 

  -53    4.97  5.03  5.10  5.16  5.22  5.28  5.34  5.39  5.44  5.49  5.53  5.57  5.61  5.64  5.68  5.71  5.73  5.75  5.77  5.79 

  -54    4.69  4.74  4.79  4.85  4.90  4.94  4.99  5.03  5.07  5.11  5.14  5.17  5.20  5.23  5.25  5.28  5.30  5.31  5.33  5.34 

  -55    4.42  4.47  4.51  4.56  4.60  4.63  4.67  4.71  4.74  4.77  4.80  4.83  4.85  4.87  4.89  4.91  4.93  4.94  4.95  4.96 

  -56    4.17  4.21  4.25  4.29  4.33  4.36  4.39  4.43  4.46  4.49  4.52  4.54  4.57  4.59  4.60  4.62  4.63  4.64  4.65  4.65 

  -57    3.92  3.96  4.00  4.04  4.08  4.12  4.15  4.19  4.22  4.25  4.28  4.31  4.33  4.35  4.36  4.38  4.39  4.39  4.40  4.40 

  -58    3.67  3.72  3.76  3.81  3.85  3.89  3.93  3.97  4.00  4.04  4.07  4.10  4.12  4.14  4.15  4.17  4.17  4.18  4.18  4.19 

  -59    3.43  3.48  3.53  3.58  3.63  3.67  3.72  3.76  3.80  3.83  3.86  3.89  3.92  3.94  3.95  3.96  3.97  3.98  3.98  3.99 

  

  -60    3.20  3.25  3.30  3.35  3.40  3.45  3.50  3.54  3.58  3.62  3.65  3.68  3.70  3.72  3.74  3.75  3.76  3.77  3.78  3.78 

  -61    2.96  3.02  3.07  3.12  3.17  3.22  3.26  3.30  3.34  3.38  3.41  3.44  3.46  3.48  3.50  3.52  3.53  3.54  3.54  3.55 

  -62    2.73  2.78  2.83  2.88  2.93  2.97  3.01  3.05  3.09  3.12  3.15  3.18  3.20  3.22  3.24  3.26  3.27  3.28  3.29  3.30 

  -63    2.51  2.56  2.60  2.64  2.68  2.72  2.76  2.80  2.83  2.86  2.89  2.91  2.93  2.95  2.97  2.99  3.00  3.01  3.02  3.03 

  -64    2.31  2.34  2.38  2.42  2.45  2.49  2.52  2.55  2.58  2.61  2.63  2.65  2.67  2.69  2.71  2.73  2.74  2.75  2.77  2.78 

  -65    2.12  2.15  2.18  2.21  2.24  2.26  2.29  2.32  2.34  2.37  2.39  2.41  2.43  2.45  2.47  2.48  2.50  2.51  2.52  2.54 

  -66    1.94  1.97  1.99  2.02  2.04  2.07  2.09  2.11  2.13  2.15  2.18  2.20  2.22  2.23  2.25  2.27  2.28  2.29  2.31  2.32 

  -67    1.78  1.81  1.83  1.85  1.87  1.89  1.91  1.93  1.95  1.97  1.99  2.00  2.02  2.04  2.05  2.07  2.08  2.09  2.11  2.12 

  -68    1.63  1.65  1.67  1.69  1.71  1.73  1.75  1.76  1.78  1.80  1.81  1.83  1.84  1.86  1.87  1.89  1.90  1.91  1.92  1.93 

  -69    1.49  1.51  1.53  1.54  1.56  1.58  1.59  1.61  1.62  1.64  1.65  1.67  1.68  1.69  1.70  1.72  1.73  1.74  1.75  1.76 

  

  -70    1.35  1.37  1.38  1.40  1.42  1.43  1.45  1.46  1.47  1.49  1.50  1.51  1.52  1.54  1.55  1.56  1.57  1.58  1.59  1.60 

  -71    1.21  1.23  1.24  1.26  1.27  1.29  1.30  1.31  1.32  1.34  1.35  1.36  1.37  1.38  1.40  1.41  1.42  1.42  1.43  1.44 

  -72    1.07  1.09  1.10  1.12  1.13  1.14  1.15  1.17  1.18  1.19  1.20  1.21  1.23  1.24  1.25  1.26  1.27  1.28  1.28  1.29 

  -73    0.94  0.96  0.97  0.98  0.99  1.01  1.02  1.03  1.04  1.05  1.06  1.07  1.08  1.10  1.11  1.12  1.12  1.13  1.14  1.15 

  -74    0.82  0.83  0.85  0.86  0.87  0.88  0.89  0.90  0.91  0.92  0.93  0.95  0.96  0.96  0.97  0.98  0.99  1.00  1.01  1.02 

  -75    0.72  0.73  0.74  0.75  0.76  0.77  0.78  0.79  0.80  0.81  0.82  0.83  0.84  0.85  0.86  0.87  0.88  0.88  0.89  0.90 

  -76    0.63  0.64  0.65  0.66  0.67  0.68  0.68  0.69  0.70  0.71  0.72  0.73  0.74  0.75  0.76  0.77  0.77  0.78  0.79  0.80 

  -77    0.56  0.57  0.58  0.58  0.59  0.60  0.61  0.61  0.62  0.63  0.64  0.64  0.65  0.66  0.67  0.67  0.68  0.69  0.70  0.70 

  -78    0.50  0.51  0.51  0.52  0.52  0.53  0.54  0.54  0.55  0.56  0.56  0.57  0.58  0.58  0.59  0.59  0.60  0.61  0.61  0.62 

  -79    0.44  0.45  0.46  0.46  0.47  0.47  0.48  0.48  0.49  0.49  0.50  0.50  0.51  0.51  0.52  0.52  0.53  0.53  0.54  0.55 

  

  -80    0.40  0.40  0.40  0.41  0.41  0.42  0.42  0.43  0.43  0.44  0.44  0.44  0.45  0.45  0.46  0.46  0.47  0.47  0.47  0.48 

  -81    0.35  0.35  0.36  0.36  0.36  0.37  0.37  0.37  0.38  0.38  0.39  0.39  0.39  0.40  0.40  0.40  0.41  0.41  0.41  0.41 

  -82    0.30  0.31  0.31  0.31  0.32  0.32  0.32  0.33  0.33  0.33  0.33  0.34  0.34  0.34  0.35  0.35  0.35  0.35  0.35  0.36 

  -83    0.26  0.26  0.27  0.27  0.27  0.28  0.28  0.28  0.28  0.29  0.29  0.29  0.29  0.29  0.30  0.30  0.30  0.30  0.30  0.30 

  -84    0.22  0.23  0.23  0.23  0.23  0.24  0.24  0.24  0.24  0.24  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.26  0.26  0.26 

  -85    0.19  0.19  0.20  0.20  0.20  0.20  0.20  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.22  0.22  0.22  0.22 

  -86    0.16  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18 

  -87    0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15 

  -88    0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13 

  -89    0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01 

   71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01 

   70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02 

  

   69    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

   68    0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04 

   67    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.06 

   66    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.07 

   65    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.09  0.10 

   64    0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.12  0.12 

   63    0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.14  0.14  0.15 

   62    0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.18 

   61    0.14  0.14  0.15  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.19  0.20  0.21  0.21 

   60    0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.18  0.19  0.19  0.20  0.20  0.20  0.21  0.22  0.22  0.23  0.24  0.24  0.25 

  

   59    0.21  0.21  0.21  0.21  0.21  0.21  0.22  0.22  0.22  0.23  0.23  0.24  0.24  0.25  0.25  0.26  0.27  0.27  0.28  0.29 

   58    0.25  0.25  0.25  0.25  0.25  0.25  0.26  0.26  0.26  0.27  0.27  0.27  0.28  0.29  0.29  0.30  0.31  0.32  0.33  0.34 

   57    0.29  0.29  0.29  0.29  0.29  0.30  0.30  0.30  0.31  0.31  0.31  0.32  0.32  0.33  0.34  0.35  0.35  0.36  0.37  0.39 

   56    0.33  0.34  0.34  0.34  0.34  0.35  0.35  0.35  0.36  0.36  0.36  0.37  0.38  0.38  0.39  0.40  0.41  0.42  0.43  0.45 

   55    0.39  0.39  0.39  0.39  0.40  0.40  0.40  0.41  0.41  0.42  0.42  0.43  0.44  0.44  0.45  0.46  0.47  0.49  0.50  0.51 

   54    0.45  0.45  0.45  0.45  0.46  0.46  0.46  0.47  0.47  0.48  0.49  0.50  0.50  0.51  0.52  0.54  0.55  0.56  0.58  0.59 

   53    0.51  0.51  0.52  0.52  0.52  0.53  0.53  0.54  0.54  0.55  0.56  0.57  0.58  0.59  0.60  0.62  0.63  0.65  0.66  0.68 

   52    0.58  0.58  0.59  0.59  0.59  0.60  0.61  0.61  0.62  0.63  0.64  0.65  0.66  0.68  0.69  0.71  0.72  0.74  0.76  0.78 

   51    0.66  0.66  0.66  0.67  0.67  0.68  0.69  0.70  0.71  0.72  0.73  0.74  0.76  0.77  0.79  0.81  0.83  0.85  0.87  0.89 

   50    0.75  0.75  0.75  0.76  0.76  0.77  0.78  0.79  0.80  0.81  0.83  0.84  0.86  0.88  0.90  0.92  0.94  0.96  0.99  1.01 

  

   49    0.84  0.84  0.85  0.85  0.86  0.87  0.88  0.89  0.90  0.92  0.93  0.95  0.97  0.99  1.01  1.04  1.06  1.09  1.12  1.14 

   48    0.94  0.95  0.95  0.96  0.96  0.97  0.98  1.00  1.01  1.03  1.05  1.07  1.09  1.11  1.14  1.16  1.19  1.22  1.25  1.28 

   47    1.05  1.06  1.06  1.07  1.08  1.09  1.10  1.11  1.13  1.15  1.17  1.19  1.21  1.24  1.26  1.29  1.32  1.36  1.39  1.42 

   46    1.17  1.17  1.18  1.19  1.20  1.21  1.22  1.24  1.26  1.27  1.30  1.32  1.34  1.37  1.40  1.43  1.46  1.50  1.53  1.57 

   45    1.30  1.30  1.31  1.32  1.33  1.34  1.35  1.37  1.39  1.41  1.43  1.46  1.48  1.51  1.54  1.58  1.61  1.65  1.69  1.73 

   44    1.44  1.45  1.45  1.46  1.47  1.48  1.49  1.51  1.53  1.55  1.57  1.60  1.63  1.66  1.69  1.72  1.76  1.80  1.84  1.88 

   43    1.59  1.59  1.60  1.61  1.62  1.63  1.64  1.66  1.68  1.70  1.72  1.75  1.77  1.80  1.84  1.87  1.91  1.95  2.00  2.04 

   42    1.75  1.75  1.76  1.77  1.78  1.79  1.80  1.82  1.83  1.85  1.88  1.90  1.93  1.96  1.99  2.03  2.07  2.11  2.16  2.22 

   41    1.92  1.92  1.93  1.94  1.95  1.96  1.97  1.99  2.00  2.02  2.05  2.07  2.10  2.13  2.17  2.21  2.25  2.30  2.35  2.41 

   40    2.10  2.10  2.11  2.12  2.13  2.14  2.15  2.17  2.19  2.21  2.24  2.26  2.30  2.33  2.37  2.41  2.46  2.51  2.57  2.63 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   39    2.29  2.29  2.30  2.31  2.32  2.33  2.35  2.37  2.39  2.42  2.45  2.48  2.52  2.56  2.60  2.65  2.70  2.76  2.82  2.88 

   38    2.47  2.48  2.49  2.50  2.52  2.53  2.56  2.58  2.61  2.64  2.68  2.71  2.76  2.80  2.85  2.90  2.96  3.02  3.08  3.15 

   37    2.65  2.66  2.68  2.69  2.72  2.74  2.77  2.80  2.83  2.87  2.91  2.95  3.00  3.05  3.10  3.16  3.22  3.29  3.35  3.42 

   36    2.84  2.85  2.87  2.89  2.91  2.94  2.97  3.01  3.05  3.09  3.14  3.19  3.24  3.29  3.35  3.42  3.48  3.55  3.62  3.69 

   35    3.03  3.05  3.06  3.08  3.11  3.14  3.17  3.21  3.26  3.30  3.35  3.41  3.46  3.52  3.59  3.65  3.72  3.79  3.87  3.94 

   34    3.23  3.24  3.26  3.28  3.30  3.33  3.36  3.40  3.44  3.49  3.54  3.60  3.65  3.72  3.78  3.85  3.92  4.00  4.08  4.16 

   33    3.43  3.44  3.45  3.47  3.49  3.52  3.55  3.58  3.62  3.67  3.71  3.76  3.82  3.88  3.95  4.02  4.10  4.18  4.27  4.37 

   32    3.64  3.65  3.66  3.67  3.69  3.72  3.74  3.78  3.81  3.85  3.89  3.94  3.99  4.05  4.12  4.20  4.28  4.37  4.47  4.59 

   31    3.87  3.87  3.88  3.90  3.91  3.93  3.96  3.99  4.02  4.06  4.10  4.15  4.20  4.26  4.34  4.42  4.51  4.61  4.73  4.85 

   30    4.12  4.12  4.13  4.14  4.16  4.18  4.21  4.24  4.27  4.31  4.36  4.42  4.48  4.55  4.63  4.73  4.83  4.94  5.06  5.20 

  

   29    4.39  4.39  4.40  4.42  4.44  4.46  4.49  4.53  4.57  4.63  4.69  4.76  4.83  4.92  5.02  5.12  5.23  5.36  5.49  5.64 

   28    4.66  4.67  4.68  4.70  4.73  4.76  4.80  4.85  4.91  4.98  5.05  5.14  5.23  5.33  5.44  5.56  5.69  5.82  5.97  6.12 

   27    4.94  4.95  4.97  5.00  5.03  5.08  5.13  5.19  5.26  5.34  5.43  5.53  5.64  5.75  5.88  6.01  6.15  6.30  6.46  6.62 

   26    5.22  5.23  5.25  5.29  5.33  5.38  5.45  5.52  5.60  5.70  5.80  5.91  6.03  6.16  6.30  6.44  6.60  6.76  6.93  7.10 

   25    5.50  5.52  5.54  5.57  5.61  5.67  5.74  5.82  5.91  6.01  6.13  6.25  6.38  6.52  6.67  6.83  6.99  7.16  7.34  7.52 

   24    5.78  5.79  5.81  5.83  5.87  5.93  6.00  6.08  6.18  6.28  6.40  6.53  6.67  6.82  6.98  7.14  7.31  7.49  7.67  7.86 

   23    6.05  6.05  6.06  6.08  6.12  6.17  6.24  6.32  6.41  6.52  6.64  6.77  6.92  7.07  7.23  7.40  7.57  7.75  7.94  8.13 

   22    6.32  6.31  6.32  6.33  6.37  6.41  6.48  6.56  6.65  6.76  6.88  7.01  7.15  7.30  7.47  7.64  7.81  8.00  8.18  8.38 

   21    6.60  6.59  6.59  6.60  6.63  6.67  6.74  6.81  6.91  7.01  7.13  7.27  7.41  7.56  7.73  7.90  8.08  8.26  8.45  8.65 

   20    6.90  6.89  6.89  6.90  6.93  6.97  7.03  7.11  7.20  7.31  7.44  7.57  7.72  7.88  8.04  8.22  8.40  8.59  8.79  8.99 

  

   19    7.22  7.21  7.21  7.23  7.26  7.31  7.38  7.47  7.57  7.69  7.82  7.97  8.12  8.29  8.46  8.65  8.83  9.03  9.22  9.42 

   18    7.56  7.56  7.57  7.59  7.64  7.70  7.78  7.88  8.00  8.13  8.28  8.44  8.61  8.78  8.97  9.15  9.35  9.54  9.73  9.92 

   17    7.92  7.93  7.95  7.99  8.05  8.12  8.22  8.34  8.47  8.62  8.78  8.95  9.13  9.31  9.50  9.69  9.89 10.08 10.26 10.44 

   16    8.31  8.33  8.36  8.42  8.49  8.58  8.69  8.81  8.95  9.11  9.28  9.46  9.64  9.83 10.02 10.21 10.40 10.58 10.76 10.93 

   15    8.74  8.77  8.82  8.88  8.95  9.05  9.16  9.29  9.43  9.59  9.75  9.93 10.10 10.29 10.47 10.65 10.83 11.01 11.18 11.34 

   14    9.22  9.26  9.30  9.37  9.44  9.53  9.64  9.76  9.89 10.03 10.19 10.34 10.51 10.67 10.84 11.01 11.18 11.34 11.50 11.65 

   13    9.73  9.76  9.81  9.87  9.94 10.02 10.11 10.21 10.33 10.45 10.59 10.73 10.87 11.02 11.16 11.31 11.46 11.60 11.74 11.87 

   12   10.23 10.26 10.30 10.35 10.41 10.47 10.55 10.64 10.73 10.84 10.95 11.07 11.19 11.32 11.44 11.57 11.69 11.81 11.93 12.04 

   11   10.69 10.72 10.75 10.80 10.84 10.89 10.96 11.03 11.10 11.19 11.28 11.37 11.47 11.57 11.67 11.78 11.88 11.97 12.07 12.15 

   10   11.08 11.10 11.13 11.17 11.21 11.26 11.31 11.37 11.43 11.50 11.57 11.64 11.71 11.79 11.87 11.94 12.02 12.10 12.17 12.25 

  

    9   11.39 11.41 11.44 11.47 11.51 11.56 11.60 11.65 11.70 11.75 11.81 11.86 11.91 11.97 12.03 12.09 12.15 12.21 12.27 12.34 

    8   11.65 11.67 11.70 11.72 11.76 11.79 11.83 11.87 11.91 11.95 12.00 12.04 12.08 12.13 12.17 12.22 12.27 12.33 12.38 12.44 

    7   11.87 11.89 11.91 11.93 11.95 11.98 12.01 12.04 12.08 12.11 12.15 12.18 12.22 12.26 12.30 12.35 12.39 12.44 12.49 12.53 

    6   12.06 12.07 12.08 12.09 12.11 12.13 12.16 12.18 12.21 12.24 12.27 12.30 12.34 12.38 12.42 12.46 12.50 12.54 12.58 12.62 

    5   12.20 12.21 12.22 12.23 12.24 12.26 12.28 12.30 12.33 12.35 12.38 12.41 12.44 12.48 12.51 12.55 12.58 12.62 12.66 12.70 

    4   12.33 12.33 12.34 12.35 12.36 12.37 12.39 12.41 12.43 12.45 12.48 12.50 12.53 12.56 12.59 12.62 12.65 12.69 12.72 12.76 

    3   12.45 12.45 12.45 12.46 12.46 12.47 12.49 12.50 12.52 12.54 12.56 12.58 12.60 12.63 12.66 12.68 12.71 12.74 12.78 12.81 

    2   12.56 12.56 12.55 12.55 12.56 12.56 12.57 12.58 12.59 12.61 12.62 12.64 12.66 12.69 12.71 12.74 12.76 12.79 12.82 12.85 

    1   12.66 12.65 12.64 12.64 12.64 12.64 12.64 12.65 12.66 12.67 12.68 12.70 12.71 12.73 12.76 12.78 12.80 12.82 12.85 12.87 

    0   12.73 12.72 12.71 12.71 12.70 12.70 12.70 12.70 12.71 12.72 12.73 12.74 12.75 12.77 12.79 12.81 12.82 12.85 12.87 12.89 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   -1   12.79 12.78 12.77 12.76 12.75 12.75 12.75 12.75 12.76 12.76 12.77 12.78 12.79 12.80 12.81 12.82 12.84 12.86 12.88 12.89 

   -2   12.84 12.83 12.81 12.80 12.80 12.79 12.79 12.79 12.79 12.79 12.80 12.80 12.81 12.82 12.83 12.84 12.85 12.87 12.88 12.90 

   -3   12.88 12.86 12.85 12.84 12.83 12.82 12.81 12.81 12.81 12.81 12.81 12.82 12.82 12.83 12.84 12.85 12.86 12.87 12.88 12.89 

   -4   12.91 12.89 12.87 12.86 12.85 12.84 12.83 12.83 12.82 12.82 12.82 12.82 12.83 12.83 12.84 12.84 12.85 12.86 12.87 12.88 

   -5   12.92 12.90 12.89 12.87 12.86 12.85 12.84 12.83 12.83 12.83 12.82 12.82 12.82 12.82 12.83 12.83 12.84 12.84 12.85 12.85 

   -6   12.93 12.91 12.89 12.88 12.86 12.85 12.84 12.83 12.83 12.82 12.82 12.81 12.81 12.81 12.81 12.81 12.81 12.81 12.82 12.82 

   -7   12.93 12.91 12.89 12.88 12.86 12.85 12.84 12.83 12.82 12.81 12.80 12.80 12.79 12.79 12.79 12.79 12.78 12.78 12.79 12.79 

   -8   12.93 12.91 12.89 12.87 12.85 12.84 12.82 12.81 12.80 12.79 12.78 12.77 12.77 12.76 12.76 12.76 12.75 12.75 12.75 12.74 

   -9   12.92 12.89 12.87 12.85 12.83 12.82 12.80 12.79 12.77 12.76 12.75 12.74 12.74 12.73 12.72 12.72 12.71 12.71 12.70 12.69 

  

  -10   12.89 12.87 12.85 12.83 12.81 12.79 12.77 12.76 12.74 12.73 12.72 12.71 12.70 12.69 12.68 12.67 12.66 12.65 12.64 12.64 

  -11   12.87 12.84 12.82 12.80 12.78 12.76 12.74 12.72 12.71 12.69 12.68 12.66 12.65 12.64 12.63 12.61 12.60 12.59 12.58 12.57 

  -12   12.83 12.81 12.78 12.76 12.74 12.72 12.70 12.68 12.66 12.64 12.63 12.61 12.60 12.58 12.57 12.56 12.54 12.53 12.52 12.51 

  -13   12.79 12.77 12.74 12.72 12.69 12.67 12.65 12.63 12.61 12.59 12.57 12.56 12.54 12.52 12.51 12.49 12.48 12.46 12.45 12.43 

  -14   12.75 12.72 12.69 12.67 12.64 12.62 12.59 12.57 12.55 12.53 12.51 12.49 12.48 12.46 12.44 12.43 12.41 12.39 12.37 12.36 

  -15   12.69 12.66 12.64 12.61 12.58 12.56 12.54 12.51 12.49 12.47 12.45 12.43 12.41 12.39 12.37 12.35 12.33 12.31 12.29 12.27 

  -16   12.63 12.60 12.58 12.55 12.52 12.50 12.47 12.45 12.42 12.40 12.38 12.36 12.33 12.31 12.29 12.27 12.24 12.22 12.20 12.18 

  -17   12.57 12.54 12.51 12.48 12.46 12.43 12.40 12.38 12.35 12.33 12.30 12.28 12.25 12.23 12.21 12.18 12.16 12.13 12.11 12.08 

  -18   12.50 12.47 12.44 12.41 12.38 12.36 12.33 12.30 12.27 12.25 12.22 12.20 12.17 12.14 12.12 12.09 12.07 12.04 12.01 11.98 

  -19   12.43 12.40 12.37 12.34 12.31 12.28 12.25 12.22 12.19 12.16 12.13 12.11 12.08 12.05 12.02 11.99 11.97 11.94 11.91 11.87 

  

  -20   12.34 12.31 12.28 12.25 12.22 12.19 12.16 12.13 12.10 12.07 12.04 12.01 11.98 11.95 11.92 11.89 11.85 11.82 11.79 11.75 

  -21   12.25 12.22 12.19 12.16 12.13 12.10 12.07 12.03 12.00 11.97 11.94 11.90 11.87 11.84 11.80 11.77 11.73 11.70 11.66 11.63 

  -22   12.16 12.13 12.10 12.06 12.03 12.00 11.96 11.93 11.90 11.86 11.83 11.79 11.75 11.72 11.68 11.64 11.61 11.57 11.53 11.49 

  -23   12.06 12.03 12.00 11.96 11.93 11.89 11.86 11.82 11.78 11.75 11.71 11.67 11.63 11.60 11.56 11.52 11.48 11.44 11.39 11.35 

  -24   11.96 11.93 11.89 11.86 11.82 11.78 11.75 11.71 11.67 11.63 11.59 11.55 11.51 11.47 11.43 11.38 11.34 11.30 11.25 11.21 

  -25   11.85 11.82 11.78 11.75 11.71 11.67 11.63 11.59 11.55 11.51 11.47 11.42 11.38 11.34 11.29 11.25 11.20 11.15 11.11 11.06 

  -26   11.74 11.70 11.67 11.63 11.59 11.55 11.51 11.47 11.43 11.39 11.34 11.30 11.25 11.20 11.15 11.11 11.06 11.01 10.96 10.91 

  -27   11.63 11.59 11.55 11.51 11.47 11.43 11.39 11.35 11.30 11.26 11.21 11.16 11.11 11.07 11.02 10.97 10.91 10.86 10.81 10.76 

  -28   11.51 11.47 11.43 11.39 11.35 11.31 11.26 11.22 11.17 11.12 11.08 11.03 10.98 10.93 10.88 10.82 10.77 10.72 10.66 10.61 

  -29   11.38 11.34 11.30 11.26 11.22 11.17 11.13 11.08 11.03 10.98 10.94 10.89 10.83 10.78 10.73 10.68 10.62 10.57 10.51 10.45 

  

  -30   11.25 11.21 11.16 11.12 11.08 11.03 10.98 10.94 10.89 10.84 10.79 10.74 10.68 10.63 10.58 10.52 10.47 10.41 10.35 10.29 

  -31   11.10 11.06 11.02 10.97 10.93 10.88 10.83 10.78 10.74 10.69 10.63 10.58 10.53 10.47 10.42 10.36 10.31 10.25 10.19 10.13 

  -32   10.95 10.91 10.86 10.81 10.77 10.72 10.67 10.63 10.58 10.53 10.48 10.42 10.37 10.32 10.26 10.20 10.14 10.08 10.02  9.96 

  -33   10.79 10.75 10.70 10.65 10.61 10.56 10.51 10.46 10.41 10.36 10.31 10.26 10.21 10.15 10.10 10.04  9.98  9.92  9.85  9.79 

  -34   10.63 10.58 10.53 10.49 10.44 10.39 10.34 10.29 10.24 10.19 10.14 10.09 10.04  9.98  9.93  9.87  9.80  9.74  9.67  9.60 

  -35   10.46 10.41 10.36 10.32 10.27 10.22 10.17 10.12 10.07 10.02  9.97  9.91  9.86  9.80  9.74  9.68  9.62  9.55  9.49  9.41 

  -36   10.28 10.24 10.19 10.14 10.10 10.05 10.00  9.95  9.90  9.85  9.79  9.74  9.68  9.62  9.56  9.49  9.43  9.36  9.29  9.22 

  -37   10.10 10.06 10.01  9.97  9.92  9.88  9.83  9.78  9.73  9.67  9.62  9.56  9.50  9.44  9.37  9.31  9.24  9.17  9.09  9.02 

  -38    9.91  9.87  9.83  9.79  9.74  9.70  9.65  9.60  9.55  9.50  9.44  9.38  9.32  9.26  9.19  9.12  9.05  8.98  8.90  8.82 

  -39    9.71  9.68  9.64  9.60  9.55  9.51  9.46  9.42  9.36  9.31  9.26  9.20  9.14  9.07  9.01  8.94  8.86  8.79  8.71  8.62 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

  -40    9.51  9.48  9.44  9.40  9.35  9.31  9.26  9.22  9.17  9.12  9.06  9.00  8.95  8.88  8.82  8.75  8.68  8.60  8.52  8.44 

  -41    9.31  9.27  9.23  9.19  9.14  9.10  9.05  9.00  8.96  8.91  8.85  8.80  8.74  8.68  8.62  8.56  8.49  8.42  8.34  8.26 

  -42    9.11  9.06  9.02  8.97  8.92  8.88  8.83  8.78  8.73  8.69  8.63  8.58  8.53  8.47  8.42  8.36  8.29  8.23  8.16  8.09 

  -43    8.90  8.85  8.80  8.75  8.70  8.66  8.61  8.56  8.51  8.46  8.41  8.36  8.31  8.26  8.21  8.15  8.09  8.04  7.98  7.91 

  -44    8.70  8.65  8.60  8.54  8.49  8.44  8.39  8.34  8.29  8.25  8.20  8.15  8.10  8.05  8.00  7.95  7.90  7.85  7.79  7.74 

  -45    8.49  8.44  8.39  8.34  8.29  8.24  8.19  8.14  8.09  8.04  8.00  7.95  7.90  7.85  7.80  7.76  7.71  7.66  7.60  7.55 

  -46    8.27  8.23  8.19  8.15  8.10  8.05  8.01  7.96  7.91  7.86  7.82  7.77  7.72  7.67  7.62  7.57  7.52  7.46  7.41  7.36 

  -47    8.04  8.01  7.98  7.95  7.91  7.87  7.83  7.78  7.74  7.69  7.64  7.59  7.54  7.49  7.43  7.38  7.32  7.26  7.20  7.14 

  -48    7.79  7.77  7.75  7.72  7.69  7.66  7.62  7.58  7.54  7.49  7.45  7.39  7.34  7.28  7.22  7.16  7.10  7.04  6.97  6.91 

  -49    7.50  7.49  7.48  7.46  7.43  7.41  7.38  7.34  7.30  7.26  7.21  7.16  7.10  7.04  6.98  6.92  6.85  6.78  6.71  6.64 

  

  -50    7.16  7.15  7.15  7.13  7.11  7.09  7.06  7.03  6.99  6.95  6.90  6.85  6.80  6.74  6.68  6.62  6.55  6.48  6.41  6.34 

  -51    6.74  6.74  6.74  6.73  6.72  6.70  6.67  6.64  6.60  6.56  6.52  6.48  6.43  6.37  6.32  6.26  6.19  6.13  6.06  5.99 

  -52    6.28  6.28  6.28  6.28  6.27  6.25  6.23  6.20  6.17  6.14  6.10  6.06  6.01  5.96  5.91  5.86  5.81  5.75  5.69  5.63 

  -53    5.80  5.81  5.81  5.81  5.80  5.79  5.77  5.75  5.72  5.69  5.66  5.63  5.59  5.55  5.50  5.46  5.41  5.36  5.32  5.27 

  -54    5.35  5.36  5.36  5.36  5.35  5.34  5.33  5.31  5.29  5.27  5.24  5.21  5.18  5.15  5.12  5.08  5.04  5.00  4.97  4.93 

  -55    4.96  4.96  4.96  4.96  4.96  4.95  4.94  4.93  4.91  4.90  4.88  4.86  4.83  4.81  4.78  4.75  4.73  4.70  4.66  4.63 

  -56    4.65  4.65  4.65  4.65  4.64  4.63  4.62  4.61  4.60  4.59  4.58  4.56  4.55  4.53  4.51  4.49  4.47  4.45  4.42  4.39 

  -57    4.40  4.40  4.40  4.39  4.39  4.38  4.37  4.36  4.36  4.35  4.34  4.33  4.32  4.30  4.29  4.27  4.26  4.24  4.21  4.19 

  -58    4.19  4.18  4.18  4.18  4.17  4.17  4.16  4.15  4.15  4.14  4.13  4.12  4.11  4.10  4.09  4.08  4.06  4.05  4.03  4.01 

  -59    3.99  3.99  3.98  3.98  3.98  3.97  3.97  3.96  3.96  3.95  3.94  3.93  3.93  3.92  3.91  3.89  3.88  3.87  3.85  3.83 

  

  -60    3.78  3.78  3.78  3.78  3.77  3.77  3.77  3.76  3.76  3.75  3.74  3.74  3.73  3.72  3.71  3.70  3.69  3.68  3.66  3.65 

  -61    3.55  3.55  3.55  3.55  3.55  3.55  3.54  3.54  3.53  3.53  3.52  3.52  3.51  3.50  3.49  3.48  3.47  3.46  3.45  3.43 

  -62    3.30  3.30  3.31  3.31  3.31  3.30  3.30  3.30  3.29  3.29  3.29  3.28  3.27  3.26  3.26  3.25  3.24  3.22  3.21  3.20 

  -63    3.04  3.05  3.05  3.05  3.05  3.05  3.05  3.05  3.05  3.04  3.04  3.03  3.03  3.02  3.01  3.00  2.99  2.98  2.97  2.95 

  -64    2.78  2.79  2.80  2.80  2.80  2.81  2.81  2.81  2.80  2.80  2.79  2.79  2.78  2.77  2.76  2.76  2.75  2.74  2.72  2.71 

  -65    2.54  2.55  2.56  2.56  2.57  2.57  2.57  2.57  2.57  2.57  2.56  2.56  2.55  2.54  2.54  2.53  2.52  2.51  2.50  2.49 

  -66    2.33  2.33  2.34  2.35  2.35  2.35  2.35  2.36  2.35  2.35  2.35  2.35  2.34  2.34  2.33  2.32  2.32  2.31  2.30  2.29 

  -67    2.13  2.13  2.14  2.15  2.15  2.16  2.16  2.16  2.16  2.16  2.16  2.16  2.15  2.15  2.15  2.14  2.13  2.13  2.12  2.11 

  -68    1.94  1.95  1.96  1.96  1.97  1.97  1.98  1.98  1.98  1.98  1.98  1.98  1.98  1.98  1.98  1.97  1.97  1.96  1.96  1.95 

  -69    1.77  1.78  1.78  1.79  1.80  1.80  1.81  1.81  1.81  1.82  1.82  1.82  1.82  1.82  1.82  1.81  1.81  1.81  1.80  1.80 

  

  -70    1.61  1.61  1.62  1.63  1.63  1.64  1.65  1.65  1.65  1.66  1.66  1.66  1.66  1.66  1.66  1.66  1.66  1.66  1.66  1.65 

  -71    1.45  1.46  1.46  1.47  1.48  1.48  1.49  1.49  1.50  1.50  1.51  1.51  1.51  1.51  1.51  1.51  1.51  1.51  1.51  1.51 

  -72    1.30  1.31  1.32  1.32  1.33  1.33  1.34  1.34  1.35  1.35  1.36  1.36  1.36  1.36  1.37  1.37  1.37  1.37  1.37  1.36 

  -73    1.16  1.17  1.17  1.18  1.19  1.19  1.20  1.20  1.21  1.21  1.21  1.22  1.22  1.22  1.22  1.22  1.22  1.22  1.22  1.22 

  -74    1.03  1.03  1.04  1.05  1.05  1.06  1.07  1.07  1.07  1.08  1.08  1.08  1.09  1.09  1.09  1.09  1.09  1.09  1.09  1.09 

  -75    0.91  0.92  0.92  0.93  0.93  0.94  0.94  0.95  0.95  0.96  0.96  0.96  0.97  0.97  0.97  0.97  0.97  0.97  0.97  0.97 

  -76    0.80  0.81  0.82  0.82  0.83  0.83  0.84  0.84  0.85  0.85  0.85  0.86  0.86  0.86  0.86  0.86  0.86  0.86  0.86  0.86 

  -77    0.71  0.72  0.72  0.73  0.73  0.74  0.74  0.75  0.75  0.75  0.76  0.76  0.76  0.76  0.76  0.77  0.77  0.77  0.77  0.77 

  -78    0.63  0.63  0.64  0.64  0.65  0.65  0.65  0.66  0.66  0.67  0.67  0.67  0.67  0.68  0.68  0.68  0.68  0.68  0.68  0.68 

  -79    0.55  0.56  0.56  0.56  0.57  0.57  0.58  0.58  0.58  0.59  0.59  0.59  0.59  0.60  0.60  0.60  0.60  0.60  0.60  0.60 

  

  -80    0.48  0.49  0.49  0.49  0.50  0.50  0.50  0.51  0.51  0.51  0.52  0.52  0.52  0.52  0.52  0.53  0.53  0.53  0.53  0.53 

  -81    0.42  0.42  0.42  0.43  0.43  0.43  0.44  0.44  0.44  0.44  0.45  0.45  0.45  0.45  0.46  0.46  0.46  0.46  0.46  0.46 

  -82    0.36  0.36  0.36  0.37  0.37  0.37  0.37  0.37  0.38  0.38  0.38  0.38  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39 

  -83    0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.32  0.32  0.32  0.32  0.32  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33 

  -84    0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.28  0.28  0.28  0.28 

  -85    0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23 

  -86    0.18  0.18  0.18  0.18  0.18  0.18  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19 

  -87    0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16 

  -88    0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13 

  -89    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01 

   73    0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03 

   72    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04 

   71    0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.06 

   70    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07 

  

   69    0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09  0.09  0.09 

   68    0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.12 

   67    0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.12  0.13  0.13  0.14  0.14 

   66    0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.13  0.14  0.14  0.15  0.15  0.16  0.17  0.17 

   65    0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.17  0.17  0.18  0.19  0.19  0.20  0.21 

   64    0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.18  0.18  0.19  0.20  0.20  0.21  0.22  0.23  0.23  0.24  0.25 

   63    0.15  0.16  0.17  0.17  0.18  0.19  0.19  0.20  0.21  0.21  0.22  0.23  0.24  0.25  0.26  0.26  0.27  0.28  0.29  0.30 

   62    0.19  0.19  0.20  0.21  0.22  0.22  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36 

   61    0.22  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.38  0.39  0.40  0.41  0.42 

   60    0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.34  0.35  0.36  0.37  0.39  0.40  0.41  0.43  0.44  0.45  0.47  0.48  0.49 

  

   59    0.30  0.31  0.32  0.34  0.35  0.36  0.38  0.39  0.40  0.42  0.43  0.45  0.47  0.48  0.50  0.51  0.53  0.54  0.56  0.57 

   58    0.35  0.36  0.37  0.39  0.40  0.42  0.43  0.45  0.47  0.48  0.50  0.52  0.54  0.55  0.57  0.59  0.61  0.62  0.64  0.66 

   57    0.40  0.41  0.43  0.45  0.46  0.48  0.50  0.51  0.53  0.55  0.57  0.59  0.61  0.63  0.65  0.68  0.70  0.72  0.74  0.76 

   56    0.46  0.48  0.49  0.51  0.53  0.55  0.57  0.59  0.61  0.63  0.65  0.68  0.70  0.72  0.75  0.77  0.80  0.82  0.84  0.87 

   55    0.53  0.55  0.57  0.59  0.61  0.63  0.65  0.68  0.70  0.72  0.75  0.78  0.80  0.83  0.85  0.88  0.91  0.93  0.96  0.98 

   54    0.61  0.63  0.65  0.67  0.70  0.72  0.75  0.77  0.80  0.83  0.86  0.88  0.91  0.94  0.97  1.00  1.03  1.06  1.08  1.11 

   53    0.70  0.72  0.75  0.77  0.80  0.82  0.85  0.88  0.91  0.94  0.97  1.00  1.03  1.07  1.10  1.13  1.16  1.19  1.23  1.26 

   52    0.80  0.83  0.85  0.88  0.91  0.94  0.97  1.00  1.03  1.06  1.09  1.13  1.16  1.20  1.23  1.27  1.31  1.35  1.38  1.42 

   51    0.92  0.94  0.97  1.00  1.03  1.06  1.09  1.12  1.16  1.19  1.23  1.26  1.30  1.34  1.38  1.42  1.46  1.50  1.55  1.59 

   50    1.04  1.07  1.10  1.13  1.16  1.19  1.23  1.26  1.30  1.33  1.37  1.41  1.45  1.49  1.54  1.58  1.62  1.67  1.72  1.76 

  

   49    1.17  1.20  1.23  1.27  1.30  1.33  1.37  1.41  1.45  1.49  1.53  1.57  1.61  1.66  1.70  1.75  1.79  1.84  1.90  1.95 

   48    1.31  1.35  1.38  1.42  1.45  1.49  1.53  1.57  1.61  1.65  1.69  1.74  1.78  1.83  1.88  1.93  1.98  2.04  2.09  2.15 

   47    1.46  1.50  1.54  1.58  1.61  1.65  1.69  1.74  1.78  1.82  1.87  1.91  1.96  2.02  2.07  2.13  2.19  2.25  2.31  2.37 

   46    1.61  1.66  1.70  1.74  1.78  1.83  1.87  1.92  1.96  2.01  2.06  2.12  2.17  2.23  2.29  2.35  2.41  2.48  2.54  2.61 

   45    1.77  1.81  1.86  1.91  1.96  2.01  2.06  2.12  2.17  2.23  2.29  2.35  2.41  2.47  2.54  2.60  2.67  2.73  2.80  2.87 

   44    1.93  1.98  2.03  2.08  2.14  2.20  2.27  2.33  2.40  2.47  2.53  2.60  2.67  2.74  2.81  2.88  2.95  3.02  3.09  3.16 

   43    2.10  2.15  2.21  2.28  2.34  2.41  2.49  2.56  2.64  2.72  2.79  2.87  2.95  3.03  3.11  3.18  3.26  3.33  3.40  3.47 

   42    2.28  2.34  2.41  2.48  2.56  2.64  2.72  2.80  2.89  2.97  3.06  3.15  3.24  3.32  3.41  3.49  3.58  3.65  3.73  3.80 

   41    2.48  2.55  2.62  2.70  2.78  2.87  2.96  3.05  3.14  3.24  3.33  3.43  3.52  3.61  3.71  3.80  3.88  3.97  4.05  4.12 

   40    2.70  2.77  2.85  2.93  3.02  3.11  3.21  3.30  3.40  3.50  3.60  3.69  3.79  3.89  3.99  4.08  4.17  4.26  4.35  4.43 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   39    2.95  3.03  3.10  3.19  3.27  3.36  3.45  3.55  3.64  3.74  3.84  3.94  4.04  4.14  4.24  4.34  4.43  4.53  4.63  4.72 

   38    3.22  3.30  3.37  3.45  3.53  3.62  3.70  3.79  3.88  3.98  4.07  4.17  4.27  4.37  4.48  4.58  4.69  4.80  4.92  5.03 

   37    3.50  3.57  3.65  3.73  3.80  3.88  3.96  4.05  4.13  4.22  4.32  4.41  4.51  4.62  4.73  4.85  4.98  5.10  5.23  5.36 

   36    3.77  3.85  3.92  4.00  4.08  4.16  4.24  4.32  4.41  4.50  4.60  4.70  4.81  4.92  5.04  5.17  5.30  5.44  5.58  5.73 

   35    4.02  4.10  4.18  4.26  4.35  4.44  4.53  4.63  4.73  4.83  4.94  5.06  5.17  5.30  5.43  5.56  5.70  5.85  6.00  6.15 

   34    4.25  4.34  4.43  4.53  4.64  4.75  4.86  4.98  5.10  5.23  5.36  5.49  5.62  5.76  5.90  6.04  6.19  6.34  6.50  6.66 

   33    4.47  4.58  4.69  4.82  4.95  5.08  5.22  5.36  5.51  5.66  5.82  5.97  6.13  6.28  6.44  6.60  6.75  6.92  7.08  7.25 

   32    4.71  4.84  4.98  5.13  5.29  5.45  5.61  5.78  5.95  6.13  6.31  6.48  6.66  6.84  7.01  7.19  7.36  7.53  7.70  7.87 

   31    4.99  5.15  5.31  5.48  5.66  5.84  6.03  6.22  6.42  6.62  6.82  7.02  7.21  7.41  7.60  7.79  7.97  8.15  8.32  8.49 

   30    5.35  5.51  5.69  5.87  6.06  6.27  6.47  6.68  6.90  7.11  7.33  7.55  7.76  7.96  8.17  8.36  8.55  8.72  8.89  9.05 

  

   29    5.79  5.96  6.14  6.33  6.53  6.74  6.96  7.18  7.40  7.62  7.84  8.07  8.28  8.49  8.69  8.88  9.06  9.23  9.40  9.55 

   28    6.29  6.46  6.65  6.84  7.05  7.26  7.47  7.69  7.92  8.14  8.35  8.57  8.78  8.98  9.17  9.36  9.53  9.69  9.84  9.98 

   27    6.80  6.98  7.17  7.37  7.57  7.78  8.00  8.21  8.42  8.63  8.84  9.05  9.24  9.43  9.61  9.79  9.95 10.10 10.24 10.38 

   26    7.28  7.47  7.67  7.87  8.07  8.28  8.48  8.69  8.89  9.09  9.29  9.48  9.67  9.85 10.02 10.18 10.33 10.47 10.61 10.74 

   25    7.71  7.90  8.10  8.30  8.50  8.70  8.90  9.10  9.30  9.49  9.68  9.87 10.05 10.22 10.38 10.54 10.69 10.82 10.95 11.07 

   24    8.05  8.24  8.44  8.64  8.84  9.04  9.24  9.44  9.64  9.83 10.02 10.21 10.39 10.56 10.72 10.88 11.02 11.15 11.28 11.39 

   23    8.32  8.52  8.72  8.92  9.13  9.34  9.54  9.75  9.95 10.15 10.34 10.53 10.71 10.88 11.04 11.19 11.33 11.45 11.57 11.68 

   22    8.58  8.78  8.98  9.19  9.40  9.62  9.83 10.04 10.24 10.44 10.64 10.83 11.00 11.17 11.33 11.47 11.60 11.73 11.84 11.94 

   21    8.85  9.06  9.27  9.48  9.69  9.90 10.11 10.32 10.53 10.73 10.92 11.10 11.28 11.44 11.59 11.73 11.86 11.97 12.08 12.17 

   20    9.19  9.40  9.60  9.81 10.01 10.22 10.42 10.62 10.81 11.00 11.18 11.36 11.52 11.68 11.83 11.96 12.08 12.19 12.30 12.39 

  

   19    9.62  9.82 10.01 10.20 10.39 10.58 10.77 10.95 11.12 11.29 11.45 11.61 11.76 11.90 12.03 12.16 12.28 12.38 12.47 12.56 

   18   10.11 10.29 10.47 10.64 10.81 10.98 11.14 11.29 11.45 11.59 11.73 11.87 11.99 12.11 12.23 12.33 12.43 12.52 12.61 12.69 

   17   10.61 10.77 10.93 11.08 11.23 11.37 11.51 11.64 11.77 11.89 12.00 12.11 12.21 12.31 12.40 12.49 12.57 12.64 12.72 12.78 

   16   11.09 11.23 11.37 11.50 11.63 11.75 11.86 11.97 12.07 12.16 12.25 12.33 12.41 12.49 12.56 12.62 12.68 12.75 12.81 12.87 

   15   11.49 11.63 11.75 11.87 11.98 12.07 12.16 12.24 12.32 12.39 12.45 12.51 12.57 12.63 12.68 12.74 12.80 12.85 12.91 12.97 

   14   11.79 11.92 12.03 12.14 12.23 12.31 12.38 12.44 12.50 12.55 12.60 12.65 12.70 12.75 12.80 12.85 12.90 12.96 13.01 13.07 

   13   12.00 12.11 12.21 12.30 12.38 12.45 12.51 12.57 12.62 12.67 12.71 12.76 12.80 12.85 12.89 12.95 13.00 13.05 13.10 13.16 

   12   12.14 12.23 12.32 12.39 12.46 12.53 12.59 12.65 12.70 12.75 12.80 12.84 12.89 12.94 12.98 13.03 13.08 13.13 13.18 13.23 

   11   12.24 12.31 12.39 12.46 12.52 12.59 12.65 12.70 12.76 12.81 12.86 12.91 12.96 13.01 13.06 13.11 13.15 13.20 13.25 13.29 

   10   12.32 12.39 12.46 12.52 12.59 12.65 12.71 12.76 12.82 12.87 12.93 12.98 13.03 13.08 13.12 13.17 13.22 13.26 13.31 13.35 

  

    9   12.41 12.47 12.54 12.60 12.66 12.72 12.78 12.83 12.88 12.94 12.99 13.04 13.08 13.13 13.18 13.22 13.27 13.31 13.35 13.39 

    8   12.50 12.56 12.61 12.67 12.73 12.78 12.84 12.89 12.94 12.99 13.04 13.09 13.13 13.18 13.22 13.26 13.30 13.34 13.38 13.42 

    7   12.58 12.64 12.69 12.74 12.79 12.84 12.89 12.94 12.99 13.04 13.08 13.13 13.17 13.21 13.25 13.29 13.33 13.37 13.40 13.43 

    6   12.67 12.71 12.76 12.80 12.85 12.89 12.94 12.99 13.03 13.07 13.12 13.16 13.20 13.24 13.28 13.31 13.35 13.38 13.41 13.44 

    5   12.74 12.78 12.82 12.86 12.90 12.94 12.98 13.03 13.06 13.10 13.14 13.18 13.22 13.25 13.29 13.32 13.35 13.38 13.41 13.44 

    4   12.80 12.84 12.87 12.91 12.95 12.98 13.02 13.06 13.09 13.12 13.16 13.19 13.22 13.26 13.29 13.32 13.35 13.37 13.40 13.43 

    3   12.84 12.88 12.91 12.94 12.98 13.01 13.04 13.07 13.10 13.14 13.17 13.20 13.22 13.25 13.28 13.31 13.33 13.36 13.38 13.40 

    2   12.88 12.90 12.93 12.96 12.99 13.02 13.05 13.08 13.11 13.14 13.16 13.19 13.22 13.24 13.26 13.29 13.31 13.33 13.34 13.36 

    1   12.90 12.92 12.95 12.97 13.00 13.03 13.05 13.08 13.10 13.13 13.15 13.18 13.20 13.22 13.24 13.26 13.27 13.29 13.30 13.32 

    0   12.91 12.93 12.96 12.98 13.00 13.02 13.05 13.07 13.09 13.11 13.13 13.15 13.17 13.19 13.20 13.22 13.23 13.25 13.26 13.27 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   -1   12.92 12.94 12.96 12.98 13.00 13.01 13.03 13.05 13.07 13.09 13.10 13.12 13.13 13.15 13.16 13.18 13.19 13.20 13.21 13.21 

   -2   12.91 12.93 12.95 12.96 12.98 13.00 13.01 13.03 13.04 13.06 13.07 13.08 13.10 13.11 13.12 13.13 13.13 13.14 13.15 13.15 

   -3   12.90 12.92 12.93 12.94 12.96 12.97 12.98 13.00 13.01 13.02 13.03 13.04 13.05 13.06 13.06 13.07 13.07 13.07 13.07 13.07 

   -4   12.88 12.89 12.90 12.91 12.92 12.94 12.95 12.96 12.97 12.98 12.98 12.99 13.00 13.00 13.00 13.00 13.00 13.00 13.00 12.99 

   -5   12.86 12.87 12.87 12.88 12.89 12.90 12.90 12.91 12.92 12.92 12.92 12.93 12.93 12.93 12.93 12.93 12.93 12.92 12.92 12.91 

   -6   12.83 12.83 12.84 12.84 12.85 12.85 12.85 12.86 12.86 12.86 12.86 12.86 12.86 12.85 12.85 12.85 12.84 12.84 12.83 12.82 

   -7   12.79 12.79 12.79 12.79 12.79 12.79 12.79 12.79 12.79 12.79 12.79 12.78 12.78 12.77 12.77 12.76 12.75 12.74 12.73 12.71 

   -8   12.74 12.74 12.74 12.74 12.73 12.73 12.73 12.72 12.72 12.72 12.71 12.70 12.70 12.69 12.68 12.66 12.65 12.64 12.62 12.60 

   -9   12.69 12.68 12.68 12.67 12.67 12.66 12.66 12.65 12.64 12.64 12.63 12.62 12.61 12.59 12.58 12.56 12.55 12.53 12.51 12.49 

  

  -10   12.63 12.62 12.61 12.61 12.60 12.59 12.58 12.57 12.56 12.55 12.54 12.52 12.51 12.49 12.48 12.46 12.44 12.42 12.40 12.38 

  -11   12.57 12.56 12.55 12.54 12.52 12.51 12.50 12.49 12.47 12.46 12.44 12.43 12.41 12.39 12.37 12.35 12.33 12.31 12.28 12.26 

  -12   12.49 12.48 12.47 12.46 12.44 12.43 12.41 12.40 12.38 12.36 12.35 12.33 12.31 12.28 12.26 12.24 12.21 12.19 12.16 12.13 

  -13   12.42 12.40 12.39 12.37 12.35 12.34 12.32 12.30 12.28 12.26 12.24 12.22 12.20 12.17 12.15 12.12 12.09 12.06 12.03 12.00 

  -14   12.34 12.32 12.30 12.28 12.26 12.24 12.22 12.20 12.18 12.16 12.13 12.11 12.08 12.06 12.03 11.99 11.96 11.93 11.90 11.86 

  -15   12.25 12.23 12.21 12.19 12.16 12.14 12.12 12.09 12.07 12.04 12.01 11.98 11.96 11.92 11.89 11.86 11.83 11.79 11.75 11.71 

  -16   12.16 12.14 12.11 12.09 12.06 12.03 12.01 11.98 11.95 11.92 11.89 11.85 11.82 11.79 11.75 11.72 11.68 11.64 11.60 11.55 

  -17   12.06 12.03 12.01 11.98 11.95 11.92 11.89 11.86 11.82 11.79 11.76 11.72 11.68 11.64 11.60 11.56 11.52 11.47 11.43 11.38 

  -18   11.95 11.92 11.89 11.86 11.83 11.80 11.77 11.73 11.69 11.66 11.62 11.58 11.54 11.49 11.45 11.40 11.35 11.30 11.25 11.19 

  -19   11.84 11.81 11.77 11.74 11.71 11.67 11.63 11.60 11.56 11.52 11.47 11.43 11.38 11.34 11.29 11.23 11.18 11.12 11.06 11.01 

  

  -20   11.72 11.68 11.65 11.61 11.57 11.53 11.49 11.45 11.41 11.37 11.32 11.27 11.22 11.17 11.12 11.06 11.00 10.94 10.88 10.82 

  -21   11.59 11.55 11.51 11.48 11.43 11.39 11.35 11.30 11.26 11.21 11.16 11.11 11.05 11.00 10.94 10.88 10.82 10.76 10.69 10.63 

  -22   11.45 11.41 11.37 11.33 11.28 11.24 11.19 11.15 11.10 11.05 10.99 10.94 10.88 10.83 10.77 10.70 10.64 10.57 10.50 10.43 

  -23   11.31 11.26 11.22 11.17 11.13 11.08 11.03 10.98 10.93 10.88 10.83 10.77 10.71 10.65 10.59 10.52 10.45 10.38 10.31 10.23 

  -24   11.16 11.11 11.07 11.02 10.97 10.92 10.87 10.82 10.77 10.71 10.65 10.59 10.53 10.47 10.40 10.33 10.26 10.18 10.11 10.03 

  -25   11.01 10.96 10.91 10.86 10.81 10.76 10.70 10.65 10.59 10.53 10.47 10.41 10.35 10.28 10.21 10.14 10.07  9.99  9.91  9.83 

  -26   10.86 10.81 10.76 10.70 10.65 10.59 10.54 10.48 10.42 10.36 10.29 10.23 10.16 10.09 10.02  9.94  9.87  9.79  9.70  9.62 

  -27   10.71 10.65 10.60 10.54 10.49 10.43 10.37 10.31 10.24 10.18 10.11 10.04  9.97  9.90  9.82  9.74  9.66  9.58  9.49  9.40 

  -28   10.55 10.49 10.44 10.38 10.32 10.26 10.20 10.13 10.07 10.00  9.93  9.86  9.78  9.70  9.62  9.54  9.45  9.36  9.27  9.17 

  -29   10.39 10.33 10.27 10.21 10.15 10.08 10.02  9.95  9.88  9.81  9.74  9.66  9.58  9.50  9.42  9.33  9.23  9.14  9.04  8.94 

  

  -30   10.23 10.17 10.11 10.04  9.97  9.91  9.84  9.77  9.69  9.62  9.54  9.46  9.38  9.29  9.20  9.11  9.02  8.92  8.82  8.72 

  -31   10.06 10.00  9.93  9.87  9.80  9.72  9.65  9.57  9.50  9.41  9.33  9.25  9.16  9.07  8.98  8.89  8.79  8.69  8.59  8.49 

  -32    9.89  9.83  9.76  9.68  9.61  9.53  9.45  9.37  9.29  9.21  9.12  9.03  8.94  8.85  8.76  8.66  8.56  8.46  8.36  8.25 

  -33    9.72  9.64  9.57  9.49  9.41  9.33  9.25  9.17  9.08  8.99  8.90  8.81  8.72  8.62  8.52  8.43  8.33  8.22  8.11  8.01 

  -34    9.53  9.46  9.38  9.30  9.21  9.13  9.04  8.95  8.86  8.77  8.68  8.58  8.49  8.39  8.29  8.19  8.08  7.98  7.87  7.77 

  -35    9.34  9.26  9.18  9.10  9.01  8.92  8.83  8.74  8.64  8.54  8.45  8.35  8.25  8.14  8.04  7.94  7.84  7.73  7.63  7.53 

  -36    9.14  9.06  8.98  8.89  8.80  8.70  8.61  8.51  8.41  8.31  8.20  8.10  8.00  7.89  7.79  7.69  7.59  7.49  7.40  7.31 

  -37    8.94  8.85  8.76  8.67  8.58  8.48  8.37  8.27  8.17  8.06  7.95  7.85  7.74  7.64  7.54  7.45  7.35  7.27  7.18  7.10 

  -38    8.73  8.65  8.55  8.46  8.36  8.25  8.15  8.04  7.93  7.82  7.72  7.61  7.51  7.41  7.31  7.22  7.14  7.06  6.98  6.91 

  -39    8.54  8.45  8.35  8.25  8.15  8.04  7.94  7.83  7.72  7.61  7.51  7.41  7.31  7.21  7.12  7.03  6.95  6.88  6.81  6.74 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

  -40    8.35  8.26  8.16  8.06  7.96  7.86  7.76  7.65  7.55  7.45  7.35  7.25  7.15  7.06  6.97  6.89  6.81  6.74  6.67  6.61 

  -41    8.18  8.09  8.00  7.91  7.81  7.72  7.62  7.53  7.43  7.34  7.24  7.15  7.06  6.97  6.88  6.80  6.72  6.64  6.57  6.50 

  -42    8.01  7.93  7.85  7.77  7.69  7.60  7.52  7.43  7.35  7.26  7.17  7.08  7.00  6.91  6.82  6.74  6.65  6.57  6.49  6.41 

  -43    7.85  7.78  7.71  7.64  7.57  7.50  7.42  7.34  7.27  7.19  7.11  7.02  6.94  6.85  6.77  6.68  6.59  6.50  6.41  6.32 

  -44    7.68  7.62  7.56  7.50  7.44  7.37  7.31  7.24  7.17  7.09  7.02  6.94  6.86  6.77  6.68  6.59  6.50  6.40  6.30  6.20 

  -45    7.50  7.45  7.39  7.33  7.27  7.21  7.15  7.08  7.02  6.95  6.87  6.79  6.71  6.63  6.54  6.45  6.35  6.25  6.15  6.05 

  -46    7.30  7.25  7.19  7.13  7.07  7.00  6.94  6.87  6.80  6.73  6.65  6.58  6.49  6.41  6.32  6.23  6.14  6.04  5.94  5.83 

  -47    7.08  7.02  6.96  6.89  6.82  6.75  6.68  6.61  6.53  6.46  6.38  6.30  6.22  6.13  6.05  5.96  5.86  5.77  5.67  5.57 

  -48    6.84  6.77  6.70  6.62  6.55  6.47  6.39  6.32  6.23  6.15  6.07  5.99  5.90  5.82  5.73  5.65  5.56  5.47  5.38  5.28 

  -49    6.56  6.49  6.41  6.33  6.25  6.17  6.09  6.01  5.92  5.84  5.75  5.67  5.58  5.50  5.41  5.33  5.25  5.16  5.08  4.99 

  

  -50    6.26  6.18  6.10  6.02  5.94  5.86  5.78  5.70  5.61  5.53  5.44  5.36  5.28  5.19  5.11  5.03  4.95  4.87  4.79  4.71 

  -51    5.92  5.85  5.78  5.70  5.63  5.55  5.47  5.40  5.32  5.24  5.16  5.08  5.00  4.92  4.85  4.77  4.69  4.62  4.55  4.48 

  -52    5.57  5.51  5.45  5.38  5.31  5.25  5.18  5.11  5.04  4.97  4.90  4.83  4.75  4.68  4.61  4.54  4.47  4.41  4.34  4.28 

  -53    5.22  5.17  5.12  5.07  5.01  4.95  4.90  4.84  4.78  4.71  4.65  4.59  4.53  4.47  4.40  4.34  4.28  4.22  4.16  4.10 

  -54    4.89  4.85  4.81  4.77  4.72  4.68  4.63  4.58  4.53  4.48  4.43  4.38  4.32  4.27  4.22  4.17  4.11  4.06  4.00  3.94 

  -55    4.60  4.57  4.53  4.50  4.46  4.43  4.39  4.35  4.31  4.27  4.23  4.19  4.14  4.10  4.05  4.00  3.95  3.90  3.84  3.79 

  -56    4.36  4.33  4.30  4.27  4.24  4.21  4.18  4.15  4.12  4.09  4.05  4.01  3.97  3.93  3.89  3.84  3.79  3.74  3.69  3.63 

  -57    4.16  4.14  4.11  4.08  4.06  4.03  4.00  3.97  3.95  3.91  3.88  3.85  3.81  3.77  3.73  3.68  3.64  3.59  3.54  3.48 

  -58    3.99  3.96  3.94  3.92  3.89  3.87  3.84  3.81  3.78  3.75  3.72  3.68  3.65  3.61  3.57  3.53  3.48  3.43  3.38  3.33 

  -59    3.82  3.80  3.77  3.75  3.73  3.70  3.67  3.65  3.62  3.58  3.55  3.52  3.48  3.44  3.40  3.36  3.32  3.27  3.23  3.18 

  

  -60    3.63  3.61  3.59  3.57  3.55  3.52  3.50  3.47  3.44  3.41  3.38  3.34  3.31  3.27  3.23  3.19  3.15  3.11  3.06  3.02 

  -61    3.42  3.40  3.38  3.36  3.34  3.32  3.29  3.27  3.24  3.21  3.18  3.15  3.12  3.08  3.05  3.01  2.97  2.93  2.89  2.85 

  -62    3.18  3.17  3.15  3.13  3.11  3.09  3.07  3.05  3.02  3.00  2.97  2.94  2.92  2.88  2.85  2.82  2.78  2.75  2.71  2.67 

  -63    2.94  2.93  2.91  2.90  2.88  2.86  2.84  2.82  2.80  2.78  2.76  2.73  2.71  2.68  2.66  2.63  2.60  2.57  2.54  2.50 

  -64    2.70  2.69  2.68  2.67  2.65  2.64  2.62  2.60  2.59  2.57  2.55  2.53  2.51  2.49  2.46  2.44  2.42  2.39  2.36  2.33 

  -65    2.48  2.47  2.46  2.45  2.44  2.42  2.41  2.40  2.38  2.37  2.35  2.34  2.32  2.30  2.28  2.26  2.24  2.21  2.19  2.16 

  -66    2.28  2.27  2.26  2.25  2.24  2.23  2.22  2.21  2.20  2.19  2.18  2.16  2.15  2.13  2.11  2.09  2.07  2.05  2.03  2.00 

  -67    2.11  2.10  2.09  2.08  2.07  2.06  2.05  2.04  2.03  2.02  2.01  2.00  1.98  1.97  1.95  1.93  1.91  1.89  1.88  1.85 

  -68    1.95  1.94  1.93  1.92  1.92  1.91  1.90  1.89  1.88  1.87  1.86  1.84  1.83  1.82  1.80  1.79  1.77  1.75  1.73  1.71 

  -69    1.80  1.79  1.78  1.78  1.77  1.76  1.75  1.74  1.73  1.72  1.71  1.70  1.69  1.67  1.66  1.64  1.63  1.61  1.60  1.58 

  

  -70    1.65  1.65  1.64  1.63  1.63  1.62  1.61  1.60  1.59  1.58  1.57  1.56  1.55  1.54  1.52  1.51  1.50  1.48  1.47  1.45 

  -71    1.50  1.50  1.50  1.49  1.48  1.48  1.47  1.46  1.46  1.45  1.44  1.43  1.42  1.41  1.39  1.38  1.37  1.35  1.34  1.33 

  -72    1.36  1.36  1.35  1.35  1.34  1.34  1.33  1.33  1.32  1.31  1.30  1.30  1.29  1.28  1.27  1.26  1.24  1.23  1.22  1.21 

  -73    1.22  1.22  1.22  1.21  1.21  1.20  1.20  1.19  1.19  1.18  1.18  1.17  1.16  1.15  1.15  1.14  1.13  1.12  1.11  1.10 

  -74    1.09  1.09  1.09  1.08  1.08  1.08  1.07  1.07  1.07  1.06  1.06  1.05  1.04  1.04  1.03  1.02  1.02  1.01  1.00  0.99 

  -75    0.97  0.97  0.97  0.97  0.96  0.96  0.96  0.96  0.95  0.95  0.94  0.94  0.94  0.93  0.93  0.92  0.91  0.91  0.90  0.89 

  -76    0.86  0.86  0.86  0.86  0.86  0.86  0.86  0.85  0.85  0.85  0.84  0.84  0.84  0.83  0.83  0.82  0.82  0.81  0.81  0.80 

  -77    0.77  0.77  0.77  0.77  0.76  0.76  0.76  0.76  0.76  0.75  0.75  0.75  0.75  0.74  0.74  0.73  0.73  0.72  0.72  0.71 

  -78    0.68  0.68  0.68  0.68  0.68  0.68  0.68  0.67  0.67  0.67  0.67  0.66  0.66  0.66  0.65  0.65  0.65  0.64  0.64  0.63 

  -79    0.60  0.60  0.60  0.60  0.60  0.60  0.60  0.59  0.59  0.59  0.59  0.58  0.58  0.58  0.58  0.57  0.57  0.57  0.56  0.56 

  

  -80    0.53  0.53  0.53  0.53  0.53  0.52  0.52  0.52  0.52  0.52  0.51  0.51  0.51  0.51  0.50  0.50  0.50  0.49  0.49  0.49 

  -81    0.46  0.46  0.46  0.46  0.46  0.45  0.45  0.45  0.45  0.45  0.44  0.44  0.44  0.44  0.43  0.43  0.43  0.43  0.43  0.42 

  -82    0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.38  0.38  0.38  0.38  0.38  0.37  0.37  0.37  0.37  0.37  0.37  0.36 

  -83    0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.31  0.31  0.31  0.31  0.31  0.31 

  -84    0.28  0.28  0.28  0.28  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.26  0.26  0.26  0.26  0.26  0.26  0.26 

  -85    0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22 

  -86    0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19 

  -87    0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16 

  -88    0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13 

  -89    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03 

   76    0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04 

   75    0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05 

   74    0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07 

   73    0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.08  0.09 

   72    0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.10  0.11 

   71    0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.12  0.12  0.12  0.13  0.13 

   70    0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16 

  

   69    0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.19 

   68    0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.18  0.18  0.19  0.20  0.20  0.21  0.21  0.22  0.23  0.23 

   67    0.15  0.15  0.16  0.16  0.17  0.18  0.18  0.19  0.20  0.20  0.21  0.22  0.23  0.23  0.24  0.25  0.26  0.27  0.27  0.28 

   66    0.18  0.18  0.19  0.20  0.20  0.21  0.22  0.23  0.24  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.32  0.33 

   65    0.22  0.22  0.23  0.24  0.25  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.39 

   64    0.26  0.27  0.28  0.29  0.30  0.30  0.31  0.32  0.33  0.34  0.35  0.37  0.38  0.39  0.40  0.41  0.42  0.43  0.45  0.46 

   63    0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.41  0.42  0.43  0.44  0.46  0.47  0.48  0.49  0.51  0.52  0.53 

   62    0.37  0.38  0.39  0.40  0.41  0.43  0.44  0.45  0.46  0.48  0.49  0.50  0.52  0.53  0.55  0.56  0.57  0.59  0.60  0.62 

   61    0.44  0.45  0.46  0.47  0.48  0.50  0.51  0.52  0.54  0.55  0.57  0.59  0.60  0.62  0.63  0.65  0.67  0.68  0.70  0.71 

   60    0.51  0.52  0.54  0.55  0.57  0.58  0.60  0.61  0.63  0.64  0.66  0.68  0.69  0.71  0.73  0.75  0.77  0.79  0.80  0.82 

  

   59    0.59  0.60  0.62  0.64  0.65  0.67  0.69  0.71  0.72  0.74  0.76  0.78  0.80  0.82  0.84  0.86  0.88  0.90  0.93  0.95 

   58    0.68  0.70  0.72  0.73  0.75  0.77  0.79  0.81  0.83  0.85  0.87  0.89  0.92  0.94  0.96  0.99  1.01  1.03  1.06  1.08 

   57    0.78  0.80  0.82  0.84  0.86  0.88  0.90  0.92  0.95  0.97  0.99  1.02  1.04  1.07  1.10  1.12  1.15  1.18  1.20  1.23 

   56    0.89  0.91  0.93  0.96  0.98  1.00  1.03  1.05  1.08  1.10  1.13  1.16  1.19  1.21  1.24  1.27  1.30  1.33  1.36  1.39 

   55    1.01  1.04  1.06  1.09  1.11  1.14  1.17  1.20  1.22  1.25  1.28  1.31  1.34  1.37  1.40  1.43  1.46  1.49  1.52  1.55 

   54    1.14  1.17  1.20  1.23  1.26  1.29  1.32  1.35  1.38  1.41  1.44  1.48  1.51  1.54  1.57  1.60  1.63  1.66  1.70  1.73 

   53    1.29  1.33  1.36  1.39  1.42  1.46  1.49  1.52  1.56  1.59  1.62  1.66  1.69  1.72  1.76  1.79  1.82  1.85  1.88  1.92 

   52    1.46  1.49  1.53  1.56  1.60  1.64  1.67  1.71  1.75  1.78  1.82  1.86  1.89  1.93  1.96  2.00  2.03  2.06  2.09  2.12 

   51    1.63  1.67  1.71  1.75  1.79  1.83  1.87  1.91  1.96  2.00  2.04  2.08  2.12  2.15  2.19  2.22  2.26  2.29  2.32  2.35 

   50    1.81  1.86  1.90  1.95  2.00  2.05  2.09  2.14  2.18  2.23  2.27  2.31  2.35  2.39  2.43  2.47  2.50  2.54  2.58  2.61 

  

   49    2.00  2.06  2.11  2.16  2.22  2.27  2.33  2.38  2.43  2.48  2.52  2.57  2.61  2.65  2.70  2.74  2.78  2.82  2.86  2.90 

   48    2.21  2.27  2.33  2.39  2.45  2.51  2.57  2.63  2.68  2.74  2.79  2.84  2.89  2.94  2.99  3.03  3.08  3.13  3.17  3.21 

   47    2.43  2.50  2.56  2.63  2.69  2.76  2.82  2.88  2.95  3.01  3.07  3.12  3.18  3.23  3.29  3.34  3.39  3.44  3.49  3.54 

   46    2.68  2.74  2.81  2.88  2.95  3.02  3.08  3.15  3.22  3.28  3.35  3.41  3.47  3.53  3.59  3.65  3.71  3.76  3.82  3.87 

   45    2.94  3.01  3.08  3.15  3.22  3.29  3.36  3.43  3.49  3.56  3.63  3.70  3.76  3.83  3.89  3.95  4.01  4.07  4.13  4.19 

   44    3.23  3.29  3.36  3.43  3.50  3.57  3.64  3.71  3.78  3.84  3.91  3.98  4.05  4.11  4.18  4.24  4.31  4.37  4.43  4.49 

   43    3.54  3.61  3.67  3.74  3.80  3.87  3.93  4.00  4.07  4.13  4.20  4.27  4.34  4.40  4.47  4.53  4.60  4.66  4.72  4.78 

   42    3.87  3.93  4.00  4.06  4.12  4.19  4.25  4.31  4.38  4.45  4.52  4.58  4.65  4.72  4.79  4.85  4.91  4.98  5.04  5.10 

   41    4.19  4.26  4.33  4.40  4.46  4.53  4.59  4.66  4.73  4.79  4.86  4.93  5.00  5.07  5.14  5.20  5.27  5.33  5.40  5.46 

   40    4.51  4.59  4.67  4.75  4.82  4.90  4.97  5.04  5.12  5.19  5.26  5.33  5.40  5.47  5.55  5.62  5.69  5.76  5.83  5.90 

  



231 
 

   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   39    4.82  4.92  5.01  5.11  5.20  5.29  5.38  5.47  5.55  5.63  5.71  5.79  5.87  5.95  6.03  6.11  6.19  6.27  6.35  6.42 

   38    5.14  5.26  5.37  5.48  5.59  5.70  5.81  5.92  6.02  6.12  6.21  6.31  6.40  6.49  6.59  6.68  6.77  6.85  6.94  7.02 

   37    5.49  5.62  5.75  5.88  6.01  6.14  6.27  6.39  6.51  6.63  6.75  6.86  6.97  7.08  7.18  7.28  7.38  7.47  7.57  7.65 

   36    5.87  6.02  6.17  6.31  6.46  6.60  6.75  6.89  7.03  7.16  7.30  7.42  7.55  7.67  7.78  7.89  7.99  8.09  8.18  8.27 

   35    6.31  6.47  6.63  6.79  6.95  7.11  7.26  7.42  7.57  7.71  7.85  7.98  8.11  8.23  8.35  8.46  8.56  8.66  8.75  8.84 

   34    6.82  6.99  7.16  7.32  7.49  7.65  7.81  7.97  8.12  8.26  8.39  8.52  8.64  8.76  8.87  8.97  9.07  9.16  9.25  9.33 

   33    7.41  7.58  7.75  7.91  8.07  8.23  8.38  8.53  8.67  8.80  8.92  9.03  9.14  9.25  9.35  9.44  9.53  9.61  9.69  9.77 

   32    8.04  8.20  8.36  8.51  8.66  8.81  8.95  9.08  9.20  9.32  9.42  9.52  9.62  9.71  9.79  9.87  9.95 10.03 10.10 10.16 

   31    8.65  8.80  8.95  9.09  9.23  9.36  9.48  9.60  9.71  9.81  9.90  9.98 10.07 10.14 10.22 10.29 10.35 10.42 10.47 10.53 

   30    9.20  9.35  9.49  9.62  9.74  9.86  9.96 10.07 10.16 10.25 10.34 10.42 10.49 10.56 10.63 10.69 10.75 10.80 10.85 10.89 

  

   29    9.69  9.82  9.95 10.07 10.18 10.29 10.39 10.49 10.58 10.66 10.74 10.82 10.89 10.96 11.02 11.07 11.12 11.17 11.22 11.26 

   28   10.12 10.25 10.37 10.48 10.58 10.68 10.78 10.87 10.95 11.04 11.11 11.19 11.25 11.32 11.37 11.43 11.48 11.52 11.57 11.61 

   27   10.50 10.62 10.74 10.85 10.95 11.04 11.13 11.22 11.30 11.37 11.45 11.52 11.58 11.64 11.70 11.75 11.80 11.85 11.90 11.94 

   26   10.86 10.97 11.08 11.18 11.28 11.37 11.45 11.53 11.61 11.68 11.75 11.81 11.88 11.94 11.99 12.05 12.10 12.15 12.20 12.25 

   25   11.19 11.29 11.39 11.49 11.58 11.66 11.74 11.81 11.89 11.95 12.02 12.08 12.15 12.21 12.27 12.32 12.38 12.43 12.48 12.53 

   24   11.50 11.60 11.69 11.77 11.85 11.93 12.00 12.07 12.14 12.20 12.26 12.33 12.39 12.45 12.51 12.56 12.62 12.67 12.73 12.78 

   23   11.78 11.87 11.96 12.03 12.11 12.18 12.24 12.30 12.37 12.42 12.48 12.54 12.60 12.65 12.71 12.77 12.82 12.88 12.93 12.98 

   22   12.03 12.12 12.20 12.27 12.34 12.40 12.46 12.52 12.57 12.63 12.68 12.73 12.78 12.84 12.89 12.94 12.99 13.05 13.10 13.15 

   21   12.26 12.34 12.42 12.48 12.55 12.60 12.66 12.71 12.76 12.81 12.85 12.90 12.95 13.00 13.05 13.10 13.15 13.20 13.25 13.30 

   20   12.47 12.54 12.61 12.67 12.73 12.78 12.83 12.88 12.92 12.97 13.01 13.06 13.10 13.15 13.19 13.24 13.29 13.34 13.39 13.43 

  

   19   12.64 12.71 12.77 12.83 12.88 12.93 12.98 13.02 13.06 13.11 13.15 13.20 13.24 13.29 13.33 13.38 13.42 13.47 13.51 13.56 

   18   12.76 12.82 12.89 12.94 13.00 13.05 13.10 13.14 13.19 13.23 13.28 13.32 13.37 13.42 13.46 13.50 13.55 13.59 13.63 13.68 

   17   12.85 12.91 12.97 13.03 13.09 13.14 13.20 13.25 13.30 13.34 13.39 13.44 13.48 13.53 13.57 13.61 13.66 13.70 13.74 13.78 

   16   12.93 12.99 13.05 13.11 13.17 13.23 13.28 13.34 13.39 13.44 13.49 13.54 13.58 13.62 13.67 13.71 13.75 13.79 13.83 13.87 

   15   13.03 13.08 13.14 13.20 13.25 13.31 13.37 13.42 13.47 13.52 13.57 13.62 13.66 13.71 13.75 13.79 13.83 13.86 13.90 13.94 

   14   13.12 13.18 13.23 13.29 13.34 13.39 13.44 13.49 13.54 13.59 13.64 13.68 13.73 13.77 13.81 13.85 13.88 13.92 13.95 13.99 

   13   13.21 13.26 13.31 13.36 13.41 13.46 13.51 13.56 13.60 13.65 13.69 13.73 13.77 13.81 13.85 13.89 13.92 13.96 13.99 14.02 

   12   13.28 13.33 13.38 13.42 13.47 13.52 13.56 13.61 13.65 13.69 13.73 13.77 13.80 13.84 13.87 13.91 13.94 13.98 14.01 14.04 

   11   13.34 13.39 13.43 13.48 13.52 13.56 13.60 13.64 13.68 13.72 13.76 13.79 13.82 13.86 13.89 13.92 13.95 13.99 14.02 14.05 

   10   13.39 13.43 13.47 13.51 13.55 13.59 13.63 13.67 13.70 13.74 13.77 13.80 13.83 13.87 13.90 13.93 13.96 13.99 14.01 14.04 

  

    9   13.43 13.47 13.50 13.54 13.58 13.61 13.64 13.68 13.71 13.74 13.77 13.81 13.84 13.86 13.89 13.92 13.95 13.97 14.00 14.03 

    8   13.45 13.49 13.52 13.56 13.59 13.62 13.65 13.68 13.71 13.74 13.77 13.79 13.82 13.85 13.87 13.90 13.92 13.95 13.97 14.00 

    7   13.47 13.50 13.53 13.56 13.59 13.62 13.65 13.67 13.70 13.72 13.75 13.77 13.80 13.82 13.84 13.86 13.89 13.91 13.93 13.95 

    6   13.47 13.50 13.53 13.56 13.58 13.61 13.63 13.66 13.68 13.70 13.72 13.74 13.76 13.78 13.80 13.82 13.84 13.86 13.88 13.90 

    5   13.46 13.49 13.51 13.54 13.56 13.58 13.60 13.62 13.64 13.66 13.68 13.70 13.72 13.73 13.75 13.77 13.78 13.80 13.82 13.84 

    4   13.45 13.47 13.49 13.51 13.53 13.55 13.56 13.58 13.60 13.61 13.63 13.65 13.66 13.68 13.69 13.70 13.72 13.73 13.75 13.76 

    3   13.42 13.44 13.45 13.47 13.49 13.50 13.51 13.53 13.54 13.55 13.57 13.58 13.59 13.60 13.62 13.63 13.64 13.65 13.66 13.67 

    2   13.38 13.39 13.41 13.42 13.43 13.45 13.46 13.47 13.48 13.49 13.50 13.51 13.51 13.52 13.53 13.54 13.55 13.56 13.57 13.58 

    1   13.33 13.34 13.35 13.37 13.38 13.38 13.39 13.40 13.41 13.41 13.42 13.42 13.43 13.43 13.44 13.44 13.45 13.46 13.46 13.47 

    0   13.28 13.29 13.29 13.30 13.31 13.31 13.32 13.32 13.32 13.33 13.33 13.33 13.34 13.34 13.34 13.34 13.35 13.35 13.35 13.36 

  



232 
 

   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   -1   13.22 13.22 13.23 13.23 13.23 13.23 13.23 13.23 13.23 13.23 13.24 13.24 13.24 13.24 13.24 13.23 13.23 13.23 13.23 13.24 

   -2   13.15 13.15 13.15 13.15 13.15 13.15 13.14 13.14 13.14 13.14 13.13 13.13 13.13 13.12 13.12 13.12 13.11 13.11 13.11 13.11 

   -3   13.07 13.07 13.07 13.07 13.06 13.06 13.05 13.04 13.04 13.03 13.02 13.02 13.01 13.00 12.99 12.99 12.98 12.98 12.98 12.97 

   -4   12.99 12.98 12.98 12.97 12.96 12.96 12.95 12.94 12.93 12.92 12.91 12.89 12.88 12.87 12.86 12.85 12.85 12.84 12.83 12.83 

   -5   12.90 12.89 12.88 12.87 12.86 12.85 12.83 12.82 12.81 12.79 12.78 12.77 12.75 12.74 12.73 12.72 12.70 12.69 12.68 12.67 

   -6   12.80 12.79 12.78 12.76 12.75 12.73 12.71 12.70 12.68 12.66 12.65 12.63 12.62 12.60 12.58 12.57 12.55 12.54 12.52 12.51 

   -7   12.70 12.68 12.67 12.65 12.63 12.61 12.59 12.57 12.55 12.53 12.51 12.49 12.47 12.45 12.43 12.41 12.39 12.37 12.35 12.34 

   -8   12.59 12.57 12.55 12.53 12.51 12.48 12.46 12.44 12.41 12.39 12.36 12.34 12.31 12.29 12.26 12.24 12.22 12.20 12.18 12.16 

   -9   12.47 12.45 12.43 12.40 12.38 12.35 12.33 12.30 12.27 12.24 12.21 12.18 12.15 12.12 12.10 12.07 12.04 12.02 11.99 11.97 

  

  -10   12.35 12.33 12.30 12.27 12.24 12.22 12.19 12.16 12.12 12.09 12.06 12.03 11.99 11.96 11.93 11.90 11.86 11.83 11.80 11.77 

  -11   12.23 12.20 12.17 12.14 12.11 12.08 12.04 12.01 11.98 11.94 11.91 11.87 11.83 11.80 11.76 11.72 11.68 11.65 11.61 11.57 

  -12   12.10 12.07 12.04 12.01 11.97 11.94 11.90 11.86 11.83 11.79 11.75 11.71 11.67 11.62 11.58 11.54 11.49 11.45 11.41 11.37 

  -13   11.97 11.94 11.90 11.87 11.83 11.79 11.75 11.71 11.67 11.63 11.58 11.53 11.49 11.44 11.39 11.35 11.30 11.25 11.21 11.16 

  -14   11.83 11.79 11.75 11.71 11.67 11.63 11.59 11.55 11.50 11.45 11.40 11.35 11.30 11.25 11.20 11.15 11.10 11.05 11.00 10.95 

  -15   11.67 11.63 11.59 11.55 11.50 11.46 11.41 11.36 11.31 11.26 11.21 11.16 11.10 11.05 10.99 10.94 10.88 10.83 10.77 10.72 

  -16   11.51 11.46 11.42 11.37 11.32 11.27 11.21 11.16 11.11 11.05 11.00 10.95 10.89 10.83 10.77 10.71 10.66 10.60 10.54 10.49 

  -17   11.33 11.28 11.23 11.17 11.12 11.06 11.01 10.95 10.89 10.83 10.78 10.72 10.66 10.60 10.54 10.48 10.42 10.36 10.30 10.24 

  -18   11.14 11.08 11.03 10.97 10.91 10.85 10.79 10.73 10.67 10.61 10.54 10.48 10.42 10.35 10.29 10.23 10.17 10.11 10.05  9.99 

  -19   10.95 10.89 10.82 10.76 10.70 10.63 10.57 10.50 10.44 10.37 10.30 10.23 10.17 10.10 10.04  9.97  9.91  9.85  9.79  9.73 

  

  -20   10.75 10.69 10.62 10.55 10.48 10.41 10.34 10.27 10.20 10.13 10.06  9.99  9.92  9.85  9.79  9.72  9.65  9.59  9.53  9.47 

  -21   10.56 10.49 10.41 10.34 10.26 10.19 10.11 10.04  9.96  9.89  9.82  9.75  9.68  9.60  9.53  9.46  9.39  9.32  9.26  9.19 

  -22   10.36 10.28 10.21 10.13 10.05  9.97  9.89  9.81  9.73  9.66  9.58  9.50  9.43  9.35  9.28  9.20  9.13  9.05  8.98  8.91 

  -23   10.15 10.08 10.00  9.92  9.83  9.75  9.67  9.59  9.50  9.42  9.34  9.26  9.18  9.10  9.02  8.94  8.86  8.78  8.71  8.64 

  -24    9.95  9.87  9.79  9.70  9.62  9.53  9.45  9.36  9.27  9.19  9.10  9.01  8.93  8.84  8.76  8.68  8.60  8.52  8.44  8.37 

  -25    9.74  9.66  9.57  9.48  9.40  9.31  9.22  9.13  9.04  8.95  8.86  8.77  8.69  8.60  8.52  8.43  8.35  8.27  8.19  8.11 

  -26    9.53  9.44  9.35  9.26  9.17  9.07  8.98  8.89  8.80  8.71  8.62  8.53  8.44  8.36  8.27  8.19  8.11  8.03  7.95  7.88 

  -27    9.31  9.21  9.12  9.03  8.93  8.84  8.74  8.65  8.56  8.46  8.38  8.29  8.20  8.12  8.04  7.96  7.88  7.80  7.72  7.65 

  -28    9.08  8.98  8.88  8.79  8.69  8.59  8.50  8.40  8.31  8.22  8.13  8.04  7.96  7.88  7.80  7.72  7.64  7.57  7.50  7.43 

  -29    8.85  8.75  8.65  8.55  8.45  8.35  8.25  8.15  8.06  7.97  7.88  7.80  7.71  7.64  7.56  7.48  7.41  7.34  7.27  7.21 

  

  -30    8.62  8.51  8.41  8.31  8.20  8.10  8.00  7.90  7.81  7.72  7.63  7.55  7.47  7.39  7.31  7.24  7.18  7.11  7.05  6.98 

  -31    8.38  8.28  8.17  8.06  7.96  7.85  7.75  7.65  7.56  7.46  7.38  7.29  7.21  7.14  7.07  7.00  6.94  6.87  6.81  6.76 

  -32    8.14  8.03  7.92  7.81  7.71  7.60  7.50  7.40  7.30  7.21  7.13  7.04  6.97  6.90  6.83  6.76  6.70  6.64  6.58  6.53 

  -33    7.90  7.79  7.68  7.57  7.47  7.36  7.26  7.16  7.07  6.98  6.89  6.81  6.74  6.67  6.60  6.54  6.48  6.42  6.36  6.31 

  -34    7.66  7.55  7.45  7.34  7.24  7.14  7.04  6.94  6.85  6.77  6.68  6.61  6.53  6.46  6.39  6.33  6.27  6.21  6.15  6.09 

  -35    7.43  7.33  7.23  7.13  7.04  6.94  6.85  6.76  6.67  6.59  6.51  6.43  6.36  6.29  6.22  6.15  6.09  6.02  5.96  5.90 

  -36    7.21  7.12  7.04  6.95  6.86  6.78  6.70  6.62  6.54  6.46  6.38  6.30  6.22  6.15  6.08  6.01  5.94  5.87  5.80  5.74 

  -37    7.02  6.94  6.86  6.79  6.71  6.64  6.57  6.50  6.42  6.35  6.27  6.20  6.12  6.04  5.97  5.89  5.82  5.74  5.67  5.60 

  -38    6.84  6.77  6.71  6.64  6.58  6.51  6.45  6.39  6.32  6.25  6.18  6.10  6.03  5.95  5.87  5.79  5.71  5.63  5.55  5.47 

  -39    6.68  6.62  6.56  6.50  6.45  6.39  6.33  6.27  6.21  6.14  6.07  6.00  5.92  5.84  5.76  5.68  5.59  5.51  5.43  5.34 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

  -40    6.54  6.48  6.43  6.37  6.31  6.26  6.20  6.14  6.07  6.01  5.94  5.87  5.79  5.71  5.63  5.54  5.45  5.37  5.28  5.19 

  -41    6.43  6.37  6.30  6.24  6.17  6.11  6.04  5.98  5.91  5.84  5.77  5.69  5.61  5.53  5.45  5.36  5.27  5.18  5.10  5.01 

  -42    6.33  6.25  6.18  6.10  6.03  5.95  5.87  5.80  5.72  5.64  5.56  5.48  5.40  5.32  5.23  5.14  5.06  4.97  4.88  4.80 

  -43    6.23  6.14  6.05  5.96  5.87  5.78  5.69  5.60  5.51  5.43  5.34  5.25  5.17  5.08  4.99  4.91  4.82  4.74  4.66  4.58 

  -44    6.10  6.00  5.90  5.80  5.70  5.59  5.49  5.39  5.30  5.20  5.11  5.02  4.93  4.84  4.75  4.67  4.59  4.51  4.44  4.37 

  -45    5.94  5.83  5.72  5.61  5.50  5.39  5.29  5.18  5.08  4.98  4.88  4.79  4.70  4.61  4.53  4.45  4.38  4.31  4.24  4.17 

  -46    5.72  5.61  5.50  5.39  5.28  5.17  5.07  4.96  4.86  4.76  4.67  4.58  4.49  4.41  4.34  4.26  4.19  4.13  4.06  4.00 

  -47    5.47  5.36  5.25  5.15  5.04  4.94  4.84  4.74  4.65  4.56  4.47  4.39  4.31  4.24  4.17  4.10  4.03  3.97  3.91  3.85 

  -48    5.19  5.09  4.99  4.90  4.80  4.71  4.62  4.53  4.44  4.36  4.29  4.22  4.15  4.08  4.01  3.95  3.89  3.83  3.77  3.71 

  -49    4.90  4.82  4.73  4.65  4.56  4.48  4.40  4.33  4.25  4.18  4.11  4.05  3.99  3.93  3.87  3.81  3.75  3.69  3.64  3.58 

  

  -50    4.64  4.56  4.49  4.42  4.35  4.28  4.21  4.14  4.08  4.01  3.95  3.89  3.83  3.77  3.72  3.66  3.61  3.56  3.50  3.45 

  -51    4.41  4.34  4.28  4.21  4.15  4.09  4.03  3.97  3.91  3.85  3.79  3.73  3.68  3.62  3.57  3.52  3.47  3.42  3.37  3.33 

  -52    4.21  4.15  4.09  4.03  3.98  3.92  3.86  3.81  3.75  3.69  3.64  3.58  3.53  3.48  3.43  3.38  3.34  3.29  3.25  3.21 

  -53    4.04  3.99  3.93  3.87  3.81  3.76  3.70  3.65  3.59  3.54  3.49  3.44  3.39  3.34  3.30  3.25  3.21  3.17  3.13  3.08 

  -54    3.89  3.83  3.77  3.72  3.66  3.61  3.55  3.50  3.44  3.39  3.34  3.30  3.25  3.21  3.16  3.12  3.08  3.04  3.00  2.96 

  -55    3.73  3.68  3.62  3.57  3.51  3.46  3.40  3.35  3.30  3.25  3.20  3.15  3.11  3.07  3.03  2.99  2.95  2.91  2.87  2.84 

  -56    3.58  3.53  3.47  3.42  3.36  3.31  3.26  3.21  3.15  3.11  3.06  3.01  2.97  2.93  2.89  2.85  2.81  2.77  2.74  2.70 

  -57    3.43  3.38  3.33  3.27  3.22  3.17  3.11  3.06  3.01  2.96  2.92  2.87  2.83  2.79  2.75  2.71  2.67  2.64  2.60  2.57 

  -58    3.28  3.23  3.18  3.13  3.07  3.02  2.97  2.92  2.87  2.82  2.78  2.74  2.69  2.65  2.61  2.57  2.54  2.50  2.46  2.43 

  -59    3.13  3.08  3.03  2.98  2.93  2.88  2.83  2.78  2.73  2.69  2.64  2.60  2.56  2.52  2.48  2.44  2.40  2.37  2.33  2.30 

  

  -60    2.97  2.92  2.88  2.83  2.78  2.74  2.69  2.64  2.60  2.55  2.51  2.47  2.43  2.39  2.35  2.31  2.28  2.24  2.21  2.17 

  -61    2.80  2.76  2.72  2.68  2.63  2.59  2.55  2.50  2.46  2.42  2.38  2.34  2.30  2.26  2.23  2.19  2.16  2.13  2.09  2.06 

  -62    2.64  2.60  2.56  2.52  2.48  2.44  2.40  2.36  2.32  2.29  2.25  2.21  2.18  2.15  2.11  2.08  2.05  2.02  1.99  1.96 

  -63    2.47  2.43  2.40  2.36  2.33  2.29  2.26  2.22  2.19  2.15  2.12  2.09  2.06  2.03  2.00  1.97  1.95  1.92  1.89  1.86 

  -64    2.30  2.27  2.24  2.21  2.18  2.14  2.11  2.08  2.05  2.02  2.00  1.97  1.94  1.92  1.89  1.87  1.84  1.82  1.79  1.77 

  -65    2.14  2.11  2.09  2.06  2.03  2.00  1.98  1.95  1.92  1.90  1.87  1.85  1.82  1.80  1.77  1.75  1.73  1.71  1.69  1.67 

  -66    1.98  1.96  1.94  1.91  1.89  1.86  1.84  1.82  1.79  1.77  1.74  1.72  1.70  1.68  1.66  1.64  1.62  1.60  1.58  1.56 

  -67    1.83  1.81  1.79  1.77  1.75  1.73  1.71  1.69  1.66  1.64  1.62  1.60  1.58  1.56  1.54  1.52  1.50  1.49  1.47  1.45 

  -68    1.69  1.68  1.66  1.64  1.62  1.60  1.58  1.56  1.54  1.52  1.50  1.48  1.46  1.44  1.43  1.41  1.39  1.38  1.36  1.35 

  -69    1.56  1.54  1.53  1.51  1.49  1.47  1.45  1.43  1.42  1.40  1.38  1.36  1.35  1.33  1.32  1.30  1.29  1.27  1.26  1.24 

  

  -70    1.43  1.42  1.40  1.38  1.37  1.35  1.33  1.32  1.30  1.29  1.27  1.25  1.24  1.22  1.21  1.20  1.18  1.17  1.16  1.14 

  -71    1.31  1.30  1.28  1.27  1.25  1.24  1.23  1.21  1.20  1.18  1.17  1.15  1.14  1.12  1.11  1.10  1.09  1.07  1.06  1.05 

  -72    1.20  1.18  1.17  1.16  1.15  1.13  1.12  1.11  1.09  1.08  1.07  1.06  1.04  1.03  1.02  1.01  1.00  0.99  0.98  0.96 

  -73    1.09  1.08  1.07  1.06  1.04  1.03  1.02  1.01  1.00  0.99  0.98  0.97  0.96  0.95  0.94  0.93  0.92  0.91  0.90  0.89 

  -74    0.99  0.98  0.97  0.96  0.95  0.94  0.93  0.92  0.91  0.90  0.89  0.88  0.87  0.87  0.86  0.85  0.84  0.83  0.82  0.81 

  -75    0.89  0.88  0.87  0.86  0.86  0.85  0.84  0.83  0.83  0.82  0.81  0.80  0.79  0.79  0.78  0.77  0.76  0.76  0.75  0.74 

  -76    0.80  0.79  0.78  0.78  0.77  0.77  0.76  0.75  0.75  0.74  0.73  0.72  0.72  0.71  0.70  0.70  0.69  0.69  0.68  0.67 

  -77    0.71  0.71  0.70  0.70  0.69  0.69  0.68  0.68  0.67  0.66  0.66  0.65  0.65  0.64  0.63  0.63  0.62  0.62  0.61  0.61 

  -78    0.63  0.63  0.62  0.62  0.61  0.61  0.61  0.60  0.60  0.59  0.59  0.58  0.58  0.57  0.57  0.56  0.56  0.55  0.55  0.54 

  -79    0.56  0.55  0.55  0.55  0.54  0.54  0.54  0.53  0.53  0.53  0.52  0.52  0.51  0.51  0.51  0.50  0.50  0.49  0.49  0.48 

  

  -80    0.49  0.48  0.48  0.48  0.48  0.47  0.47  0.47  0.47  0.46  0.46  0.46  0.45  0.45  0.45  0.44  0.44  0.44  0.43  0.43 

  -81    0.42  0.42  0.42  0.42  0.42  0.41  0.41  0.41  0.41  0.41  0.40  0.40  0.40  0.39  0.39  0.39  0.38  0.38  0.38  0.37 

  -82    0.36  0.36  0.36  0.36  0.36  0.36  0.36  0.36  0.35  0.35  0.35  0.35  0.34  0.34  0.34  0.34  0.33  0.33  0.33  0.32 

  -83    0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.30  0.30  0.30  0.30  0.30  0.29  0.29  0.29  0.29  0.28  0.28  0.28 

  -84    0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.25  0.25  0.25  0.25  0.25  0.24  0.24  0.24 

  -85    0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.21  0.21  0.21  0.21  0.21  0.20 

  -86    0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.18  0.18  0.18  0.18  0.18  0.18  0.17 

  -87    0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15 

  -88    0.13  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13 

  -89    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11 



234 
 

   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02 

  

   79    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

   78    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04 

   77    0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06 

   76    0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.08 

   75    0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.10  0.10 

   74    0.07  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12 

   73    0.09  0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.15 

   72    0.11  0.12  0.12  0.12  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.16  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.19 

   71    0.14  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.19  0.20  0.20  0.20  0.21  0.21  0.22  0.22 

   70    0.17  0.17  0.18  0.18  0.18  0.19  0.20  0.20  0.21  0.21  0.22  0.22  0.23  0.23  0.24  0.24  0.25  0.25  0.26  0.26 

  

   69    0.20  0.21  0.21  0.22  0.22  0.23  0.23  0.24  0.25  0.25  0.26  0.26  0.27  0.27  0.28  0.29  0.29  0.30  0.30  0.31 

   68    0.24  0.25  0.25  0.26  0.27  0.27  0.28  0.29  0.29  0.30  0.30  0.31  0.32  0.32  0.33  0.34  0.34  0.35  0.35  0.36 

   67    0.29  0.30  0.30  0.31  0.32  0.33  0.33  0.34  0.35  0.35  0.36  0.37  0.37  0.38  0.38  0.39  0.40  0.40  0.41  0.42 

   66    0.34  0.35  0.36  0.37  0.38  0.38  0.39  0.40  0.41  0.41  0.42  0.43  0.44  0.44  0.45  0.46  0.46  0.47  0.48  0.48 

   65    0.40  0.41  0.42  0.43  0.44  0.45  0.46  0.47  0.48  0.48  0.49  0.50  0.51  0.51  0.52  0.53  0.54  0.54  0.55  0.56 

   64    0.47  0.48  0.49  0.50  0.51  0.52  0.53  0.54  0.55  0.56  0.57  0.58  0.59  0.60  0.61  0.61  0.62  0.63  0.64  0.65 

   63    0.55  0.56  0.57  0.58  0.59  0.61  0.62  0.63  0.64  0.65  0.66  0.67  0.68  0.69  0.70  0.71  0.72  0.73  0.74  0.75 

   62    0.63  0.64  0.66  0.67  0.69  0.70  0.71  0.73  0.74  0.75  0.76  0.78  0.79  0.80  0.81  0.82  0.83  0.84  0.85  0.86 

   61    0.73  0.74  0.76  0.78  0.79  0.81  0.82  0.84  0.85  0.87  0.88  0.89  0.91  0.92  0.93  0.94  0.95  0.97  0.98  0.99 

   60    0.84  0.86  0.88  0.90  0.91  0.93  0.95  0.96  0.98  0.99  1.01  1.02  1.04  1.05  1.07  1.08  1.09  1.11  1.12  1.14 

  

   59    0.97  0.99  1.01  1.03  1.05  1.07  1.09  1.10  1.12  1.14  1.15  1.17  1.19  1.20  1.22  1.24  1.25  1.27  1.28  1.30 

   58    1.11  1.13  1.15  1.18  1.20  1.22  1.24  1.26  1.28  1.30  1.32  1.34  1.35  1.37  1.39  1.41  1.42  1.44  1.45  1.47 

   57    1.26  1.28  1.31  1.33  1.36  1.38  1.41  1.43  1.45  1.47  1.49  1.51  1.53  1.55  1.57  1.59  1.61  1.62  1.64  1.65 

   56    1.41  1.44  1.47  1.50  1.53  1.55  1.58  1.61  1.63  1.66  1.68  1.70  1.72  1.74  1.76  1.78  1.80  1.82  1.83  1.85 

   55    1.58  1.61  1.64  1.67  1.70  1.73  1.76  1.79  1.81  1.84  1.86  1.89  1.91  1.94  1.96  1.98  2.00  2.02  2.04  2.05 

   54    1.76  1.79  1.82  1.85  1.88  1.91  1.94  1.97  2.00  2.02  2.05  2.08  2.11  2.13  2.16  2.18  2.20  2.23  2.25  2.26 

   53    1.95  1.98  2.01  2.04  2.07  2.10  2.13  2.16  2.19  2.22  2.25  2.28  2.31  2.34  2.36  2.39  2.42  2.44  2.46  2.48 

   52    2.15  2.18  2.21  2.25  2.28  2.31  2.34  2.37  2.40  2.43  2.46  2.49  2.53  2.56  2.58  2.61  2.64  2.67  2.69  2.72 

   51    2.38  2.42  2.45  2.48  2.51  2.54  2.57  2.61  2.64  2.67  2.70  2.73  2.77  2.80  2.83  2.86  2.89  2.91  2.94  2.97 

   50    2.64  2.68  2.71  2.74  2.78  2.81  2.84  2.88  2.91  2.94  2.97  3.00  3.04  3.07  3.10  3.13  3.16  3.19  3.22  3.24 

  

   49    2.94  2.97  3.01  3.05  3.08  3.12  3.15  3.18  3.22  3.25  3.28  3.31  3.34  3.37  3.40  3.43  3.46  3.49  3.51  3.54 

   48    3.26  3.30  3.34  3.38  3.42  3.45  3.49  3.52  3.56  3.59  3.62  3.65  3.68  3.71  3.73  3.76  3.79  3.81  3.84  3.86 

   47    3.59  3.63  3.68  3.72  3.76  3.80  3.84  3.88  3.91  3.95  3.98  4.01  4.03  4.06  4.09  4.11  4.13  4.16  4.18  4.20 

   46    3.92  3.97  4.02  4.06  4.11  4.15  4.20  4.23  4.27  4.31  4.34  4.37  4.40  4.42  4.45  4.47  4.50  4.52  4.54  4.56 

   45    4.24  4.30  4.35  4.40  4.44  4.49  4.53  4.57  4.61  4.65  4.69  4.72  4.75  4.78  4.81  4.84  4.86  4.89  4.91  4.93 

   44    4.55  4.60  4.66  4.71  4.76  4.81  4.85  4.90  4.94  4.98  5.02  5.06  5.10  5.13  5.17  5.20  5.23  5.26  5.29  5.31 

   43    4.84  4.90  4.96  5.01  5.07  5.12  5.17  5.22  5.27  5.32  5.37  5.41  5.45  5.50  5.54  5.58  5.61  5.65  5.68  5.71 

   42    5.16  5.22  5.28  5.34  5.40  5.45  5.51  5.57  5.63  5.68  5.73  5.79  5.84  5.88  5.93  5.97  6.02  6.06  6.09  6.13 

   41    5.53  5.59  5.65  5.71  5.78  5.84  5.90  5.96  6.03  6.09  6.14  6.20  6.26  6.31  6.36  6.41  6.45  6.50  6.54  6.58 

   40    5.96  6.03  6.10  6.17  6.23  6.30  6.37  6.43  6.49  6.55  6.61  6.67  6.73  6.78  6.84  6.89  6.94  6.98  7.02  7.06 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   39    6.50  6.57  6.64  6.72  6.78  6.85  6.91  6.98  7.04  7.10  7.16  7.21  7.27  7.32  7.37  7.42  7.47  7.51  7.55  7.59 

   38    7.10  7.18  7.26  7.33  7.40  7.46  7.52  7.58  7.64  7.70  7.75  7.80  7.85  7.90  7.95  7.99  8.03  8.07  8.11  8.14 

   37    7.74  7.82  7.89  7.96  8.03  8.09  8.15  8.20  8.26  8.31  8.36  8.41  8.45  8.49  8.53  8.57  8.60  8.64  8.67  8.69 

   36    8.36  8.44  8.51  8.58  8.64  8.70  8.76  8.81  8.86  8.91  8.95  8.99  9.03  9.06  9.10  9.13  9.15  9.18  9.20  9.22 

   35    8.92  9.00  9.07  9.14  9.20  9.26  9.31  9.36  9.41  9.45  9.49  9.52  9.55  9.58  9.61  9.63  9.65  9.67  9.69  9.71 

   34    9.41  9.48  9.55  9.62  9.67  9.73  9.78  9.83  9.87  9.91  9.94  9.97 10.00 10.02 10.04 10.06 10.08 10.10 10.12 10.13 

   33    9.84  9.90  9.97 10.02 10.08 10.13 10.17 10.22 10.25 10.29 10.32 10.35 10.37 10.40 10.42 10.44 10.46 10.48 10.49 10.51 

   32   10.22 10.28 10.34 10.39 10.43 10.48 10.52 10.56 10.59 10.62 10.66 10.68 10.71 10.73 10.76 10.78 10.80 10.82 10.84 10.86 

   31   10.58 10.63 10.68 10.72 10.77 10.80 10.84 10.88 10.91 10.94 10.97 11.00 11.03 11.06 11.08 11.11 11.13 11.15 11.18 11.20 

   30   10.94 10.98 11.02 11.06 11.09 11.13 11.16 11.20 11.23 11.26 11.30 11.33 11.36 11.39 11.41 11.44 11.47 11.49 11.52 11.54 

  

   29   11.30 11.33 11.37 11.40 11.44 11.47 11.51 11.54 11.58 11.61 11.64 11.68 11.71 11.74 11.77 11.79 11.82 11.85 11.87 11.89 

   28   11.65 11.68 11.72 11.76 11.79 11.83 11.86 11.90 11.93 11.97 12.00 12.03 12.06 12.09 12.12 12.15 12.18 12.21 12.23 12.26 

   27   11.98 12.02 12.06 12.10 12.14 12.18 12.21 12.25 12.29 12.32 12.35 12.38 12.42 12.45 12.48 12.50 12.53 12.56 12.59 12.61 

   26   12.30 12.34 12.38 12.43 12.47 12.51 12.54 12.58 12.62 12.65 12.68 12.72 12.75 12.78 12.81 12.84 12.86 12.89 12.92 12.94 

   25   12.58 12.63 12.67 12.72 12.76 12.80 12.84 12.88 12.91 12.95 12.98 13.01 13.04 13.07 13.10 13.13 13.16 13.19 13.22 13.24 

   24   12.83 12.87 12.92 12.97 13.01 13.05 13.09 13.12 13.16 13.20 13.23 13.26 13.29 13.32 13.35 13.38 13.41 13.44 13.47 13.50 

   23   13.03 13.08 13.13 13.17 13.21 13.25 13.29 13.33 13.37 13.40 13.44 13.47 13.50 13.53 13.56 13.59 13.62 13.65 13.68 13.71 

   22   13.20 13.25 13.30 13.34 13.39 13.43 13.47 13.51 13.54 13.58 13.61 13.65 13.68 13.71 13.74 13.77 13.80 13.83 13.86 13.88 

   21   13.35 13.40 13.44 13.49 13.53 13.57 13.61 13.65 13.69 13.72 13.76 13.79 13.83 13.86 13.89 13.92 13.95 13.98 14.01 14.03 

   20   13.48 13.53 13.57 13.62 13.66 13.70 13.74 13.78 13.82 13.85 13.89 13.92 13.95 13.99 14.02 14.05 14.08 14.11 14.13 14.16 

  

   19   13.60 13.65 13.69 13.73 13.77 13.81 13.85 13.89 13.93 13.96 14.00 14.03 14.07 14.10 14.13 14.16 14.19 14.22 14.25 14.28 

   18   13.72 13.76 13.80 13.84 13.88 13.92 13.95 13.99 14.03 14.06 14.10 14.13 14.16 14.19 14.23 14.26 14.29 14.32 14.35 14.38 

   17   13.82 13.86 13.90 13.93 13.97 14.01 14.04 14.08 14.11 14.14 14.18 14.21 14.24 14.28 14.31 14.34 14.37 14.40 14.43 14.46 

   16   13.91 13.94 13.98 14.01 14.05 14.08 14.11 14.15 14.18 14.21 14.25 14.28 14.31 14.34 14.38 14.41 14.44 14.47 14.50 14.53 

   15   13.97 14.01 14.04 14.07 14.11 14.14 14.17 14.21 14.24 14.27 14.30 14.33 14.37 14.40 14.43 14.46 14.49 14.53 14.56 14.59 

   14   14.02 14.05 14.09 14.12 14.15 14.18 14.22 14.25 14.28 14.31 14.34 14.38 14.41 14.44 14.47 14.50 14.53 14.57 14.60 14.63 

   13   14.05 14.09 14.12 14.15 14.18 14.21 14.24 14.27 14.31 14.34 14.37 14.40 14.43 14.46 14.49 14.53 14.56 14.59 14.62 14.65 

   12   14.07 14.10 14.13 14.16 14.20 14.22 14.25 14.29 14.32 14.35 14.38 14.41 14.44 14.47 14.50 14.53 14.56 14.60 14.63 14.66 

   11   14.08 14.11 14.14 14.17 14.20 14.22 14.25 14.28 14.31 14.34 14.37 14.40 14.43 14.46 14.49 14.53 14.56 14.59 14.62 14.65 

   10   14.07 14.10 14.13 14.15 14.18 14.21 14.24 14.27 14.30 14.33 14.35 14.38 14.41 14.44 14.47 14.50 14.54 14.57 14.60 14.63 

  

    9   14.05 14.08 14.10 14.13 14.16 14.18 14.21 14.24 14.27 14.29 14.32 14.35 14.38 14.41 14.44 14.47 14.50 14.53 14.56 14.59 

    8   14.02 14.04 14.07 14.09 14.12 14.14 14.17 14.20 14.22 14.25 14.28 14.30 14.33 14.36 14.39 14.42 14.45 14.48 14.51 14.54 

    7   13.98 14.00 14.02 14.05 14.07 14.09 14.12 14.14 14.16 14.19 14.22 14.24 14.27 14.30 14.33 14.36 14.38 14.41 14.44 14.47 

    6   13.92 13.94 13.96 13.98 14.01 14.03 14.05 14.07 14.10 14.12 14.14 14.17 14.20 14.22 14.25 14.28 14.31 14.34 14.36 14.39 

    5   13.85 13.87 13.89 13.91 13.93 13.95 13.97 13.99 14.01 14.04 14.06 14.09 14.11 14.14 14.16 14.19 14.22 14.24 14.27 14.30 

    4   13.78 13.79 13.81 13.82 13.84 13.86 13.88 13.90 13.92 13.94 13.97 13.99 14.01 14.04 14.06 14.09 14.11 14.14 14.17 14.20 

    3   13.69 13.70 13.71 13.73 13.74 13.76 13.78 13.80 13.81 13.83 13.86 13.88 13.90 13.92 13.95 13.97 14.00 14.02 14.05 14.08 

    2   13.59 13.60 13.61 13.62 13.63 13.65 13.66 13.68 13.70 13.71 13.73 13.76 13.78 13.80 13.82 13.85 13.87 13.90 13.92 13.95 

    1   13.48 13.49 13.50 13.51 13.52 13.53 13.54 13.55 13.57 13.59 13.60 13.62 13.64 13.66 13.69 13.71 13.73 13.76 13.78 13.81 

    0   13.36 13.37 13.37 13.38 13.39 13.40 13.41 13.42 13.44 13.45 13.47 13.48 13.50 13.52 13.54 13.56 13.58 13.61 13.63 13.65 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   -1   13.24 13.24 13.24 13.25 13.26 13.26 13.27 13.28 13.30 13.31 13.32 13.34 13.35 13.37 13.39 13.40 13.42 13.45 13.47 13.49 

   -2   13.11 13.11 13.11 13.11 13.12 13.12 13.13 13.14 13.14 13.16 13.17 13.18 13.19 13.21 13.22 13.24 13.26 13.28 13.30 13.32 

   -3   12.97 12.97 12.97 12.97 12.97 12.97 12.97 12.98 12.98 12.99 13.00 13.01 13.02 13.04 13.05 13.06 13.08 13.10 13.12 13.14 

   -4   12.82 12.82 12.81 12.81 12.81 12.81 12.81 12.81 12.82 12.82 12.83 12.84 12.85 12.86 12.87 12.88 12.90 12.91 12.93 12.95 

   -5   12.66 12.66 12.65 12.65 12.64 12.64 12.64 12.64 12.64 12.65 12.65 12.66 12.66 12.67 12.68 12.69 12.71 12.72 12.74 12.75 

   -6   12.50 12.49 12.48 12.47 12.46 12.46 12.46 12.46 12.46 12.46 12.46 12.47 12.47 12.48 12.49 12.50 12.51 12.52 12.54 12.55 

   -7   12.32 12.31 12.30 12.29 12.28 12.27 12.26 12.26 12.26 12.26 12.26 12.26 12.27 12.28 12.29 12.30 12.31 12.32 12.33 12.35 

   -8   12.14 12.12 12.11 12.09 12.08 12.07 12.06 12.05 12.05 12.05 12.05 12.05 12.06 12.06 12.07 12.08 12.09 12.10 12.12 12.13 

   -9   11.95 11.93 11.91 11.89 11.87 11.86 11.85 11.84 11.83 11.83 11.83 11.83 11.83 11.84 11.84 11.85 11.86 11.87 11.89 11.90 

  

  -10   11.75 11.72 11.70 11.68 11.66 11.64 11.63 11.62 11.61 11.60 11.60 11.60 11.60 11.60 11.60 11.61 11.62 11.63 11.64 11.65 

  -11   11.54 11.51 11.48 11.45 11.43 11.41 11.40 11.38 11.37 11.36 11.35 11.35 11.34 11.34 11.34 11.35 11.35 11.36 11.37 11.38 

  -12   11.33 11.30 11.26 11.23 11.20 11.18 11.15 11.13 11.12 11.10 11.09 11.08 11.07 11.07 11.07 11.07 11.07 11.07 11.08 11.09 

  -13   11.12 11.08 11.04 11.00 10.97 10.93 10.90 10.88 10.86 10.84 10.82 10.81 10.80 10.79 10.78 10.78 10.78 10.78 10.78 10.79 

  -14   10.90 10.85 10.81 10.77 10.73 10.69 10.65 10.62 10.59 10.57 10.55 10.53 10.51 10.50 10.49 10.48 10.48 10.48 10.48 10.48 

  -15   10.67 10.62 10.57 10.53 10.48 10.44 10.40 10.37 10.33 10.30 10.28 10.25 10.23 10.22 10.20 10.19 10.18 10.18 10.17 10.18 

  -16   10.43 10.38 10.33 10.28 10.23 10.19 10.15 10.11 10.08 10.04 10.01  9.98  9.96  9.94  9.92  9.90  9.89  9.88  9.87  9.87 

  -17   10.19 10.13 10.08 10.03  9.98  9.94  9.89  9.85  9.82  9.78  9.74  9.71  9.68  9.66  9.64  9.62  9.60  9.59  9.58  9.57 

  -18    9.93  9.88  9.83  9.78  9.73  9.68  9.63  9.59  9.55  9.51  9.47  9.44  9.41  9.38  9.35  9.33  9.31  9.29  9.28  9.27 

  -19    9.68  9.62  9.56  9.51  9.46  9.41  9.36  9.32  9.27  9.23  9.19  9.16  9.12  9.09  9.07  9.04  9.02  9.00  8.98  8.97 

  

  -20    9.41  9.35  9.29  9.23  9.18  9.13  9.08  9.03  8.99  8.95  8.91  8.87  8.83  8.80  8.77  8.74  8.72  8.70  8.68  8.66 

  -21    9.13  9.06  9.00  8.95  8.89  8.84  8.79  8.74  8.69  8.65  8.61  8.57  8.53  8.49  8.46  8.43  8.41  8.39  8.37  8.35 

  -22    8.85  8.78  8.72  8.65  8.60  8.54  8.49  8.44  8.39  8.34  8.30  8.26  8.22  8.18  8.15  8.12  8.10  8.07  8.05  8.04 

  -23    8.57  8.50  8.43  8.37  8.30  8.25  8.19  8.14  8.08  8.04  7.99  7.95  7.91  7.87  7.84  7.81  7.79  7.76  7.75  7.73 

  -24    8.30  8.22  8.16  8.09  8.02  7.96  7.90  7.85  7.79  7.74  7.70  7.65  7.61  7.58  7.54  7.52  7.49  7.47  7.45  7.43 

  -25    8.04  7.97  7.90  7.83  7.76  7.70  7.64  7.58  7.53  7.48  7.43  7.38  7.34  7.30  7.27  7.24  7.21  7.19  7.17  7.15 

  -26    7.80  7.73  7.66  7.59  7.53  7.46  7.40  7.35  7.29  7.24  7.19  7.14  7.10  7.06  7.02  6.98  6.95  6.93  6.91  6.89 

  -27    7.58  7.51  7.44  7.37  7.31  7.25  7.19  7.13  7.08  7.02  6.97  6.92  6.88  6.84  6.80  6.76  6.72  6.69  6.67  6.64 

  -28    7.36  7.29  7.23  7.16  7.10  7.04  6.99  6.93  6.88  6.82  6.77  6.72  6.67  6.63  6.59  6.55  6.51  6.47  6.44  6.41 

  -29    7.14  7.08  7.02  6.96  6.90  6.84  6.79  6.73  6.68  6.63  6.57  6.52  6.47  6.43  6.38  6.34  6.29  6.26  6.22  6.18 

  

  -30    6.92  6.87  6.81  6.75  6.70  6.64  6.58  6.53  6.47  6.42  6.37  6.31  6.26  6.21  6.16  6.12  6.07  6.03  5.99  5.95 

  -31    6.70  6.65  6.59  6.54  6.48  6.43  6.37  6.31  6.26  6.20  6.15  6.09  6.04  5.99  5.94  5.89  5.84  5.80  5.76  5.72 

  -32    6.47  6.42  6.37  6.31  6.26  6.20  6.15  6.09  6.03  5.98  5.92  5.87  5.82  5.76  5.71  5.66  5.62  5.57  5.53  5.49 

  -33    6.25  6.20  6.14  6.09  6.04  5.98  5.93  5.87  5.81  5.76  5.70  5.65  5.59  5.54  5.49  5.44  5.39  5.35  5.30  5.26 

  -34    6.04  5.98  5.93  5.88  5.82  5.76  5.71  5.65  5.60  5.54  5.48  5.43  5.38  5.32  5.27  5.22  5.17  5.13  5.08  5.04 

  -35    5.84  5.79  5.73  5.67  5.62  5.56  5.50  5.45  5.39  5.33  5.28  5.22  5.17  5.12  5.06  5.01  4.97  4.92  4.87  4.83 

  -36    5.67  5.61  5.55  5.49  5.43  5.37  5.31  5.25  5.20  5.14  5.08  5.03  4.97  4.92  4.87  4.82  4.77  4.72  4.68  4.63 

  -37    5.53  5.46  5.39  5.32  5.26  5.19  5.13  5.07  5.01  4.95  4.89  4.84  4.78  4.73  4.68  4.63  4.58  4.53  4.49  4.45 

  -38    5.39  5.32  5.24  5.17  5.10  5.03  4.96  4.89  4.83  4.77  4.71  4.65  4.60  4.54  4.49  4.44  4.40  4.35  4.31  4.27 

  -39    5.26  5.17  5.09  5.01  4.93  4.86  4.79  4.72  4.65  4.59  4.53  4.47  4.42  4.37  4.32  4.27  4.23  4.18  4.14  4.10 
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   1990 Vertical Cosmic-ray Cutoff Rigidities (20 km)   derived from internal magnetic field (DGRF90) 

                  Interpolated from 5 degree by 15 degree world grid 

   Lat  E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon E Lon 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

  -40    5.10  5.02  4.93  4.85  4.77  4.69  4.62  4.55  4.48  4.42  4.36  4.30  4.25  4.20  4.15  4.11  4.06  4.02  3.98  3.95 

  -41    4.92  4.83  4.75  4.67  4.59  4.51  4.44  4.38  4.31  4.25  4.19  4.14  4.09  4.04  3.99  3.95  3.91  3.87  3.83  3.79 

  -42    4.71  4.63  4.55  4.48  4.40  4.33  4.27  4.21  4.15  4.09  4.03  3.98  3.93  3.88  3.84  3.79  3.75  3.71  3.68  3.64 

  -43    4.50  4.43  4.35  4.29  4.22  4.16  4.10  4.04  3.98  3.93  3.88  3.83  3.78  3.73  3.69  3.65  3.61  3.57  3.53  3.50 

  -44    4.30  4.23  4.16  4.10  4.04  3.98  3.93  3.88  3.82  3.77  3.72  3.68  3.63  3.59  3.54  3.50  3.46  3.43  3.39  3.36 

  -45    4.11  4.05  3.99  3.93  3.87  3.82  3.77  3.72  3.67  3.62  3.57  3.53  3.48  3.44  3.40  3.36  3.33  3.29  3.25  3.22 

  -46    3.94  3.89  3.83  3.78  3.72  3.67  3.62  3.57  3.52  3.48  3.43  3.39  3.35  3.31  3.27  3.23  3.19  3.16  3.13  3.09 

  -47    3.80  3.74  3.69  3.63  3.58  3.53  3.48  3.43  3.39  3.34  3.30  3.26  3.22  3.18  3.14  3.10  3.07  3.04  3.00  2.97 

  -48    3.66  3.61  3.55  3.50  3.45  3.40  3.36  3.31  3.27  3.22  3.18  3.14  3.10  3.06  3.02  2.98  2.95  2.91  2.88  2.85 

  -49    3.53  3.48  3.43  3.38  3.33  3.28  3.24  3.19  3.15  3.11  3.06  3.02  2.98  2.94  2.90  2.87  2.83  2.80  2.76  2.73 

  

  -50    3.40  3.36  3.31  3.26  3.22  3.17  3.12  3.08  3.04  2.99  2.95  2.91  2.87  2.83  2.79  2.75  2.71  2.68  2.64  2.61 

  -51    3.28  3.24  3.19  3.15  3.10  3.06  3.02  2.97  2.93  2.88  2.84  2.80  2.76  2.71  2.67  2.64  2.60  2.56  2.53  2.49 

  -52    3.16  3.12  3.08  3.04  2.99  2.95  2.91  2.86  2.82  2.78  2.73  2.69  2.65  2.60  2.56  2.52  2.48  2.45  2.41  2.38 

  -53    3.04  3.00  2.96  2.92  2.88  2.84  2.80  2.76  2.71  2.67  2.63  2.58  2.54  2.49  2.45  2.41  2.37  2.33  2.30  2.26 

  -54    2.92  2.88  2.85  2.81  2.77  2.73  2.69  2.65  2.60  2.56  2.52  2.47  2.43  2.39  2.34  2.30  2.26  2.22  2.19  2.15 

  -55    2.80  2.76  2.72  2.69  2.65  2.61  2.57  2.53  2.49  2.45  2.40  2.36  2.32  2.28  2.24  2.20  2.16  2.12  2.09  2.05 

  -56    2.67  2.63  2.60  2.56  2.52  2.48  2.45  2.41  2.37  2.33  2.29  2.25  2.21  2.17  2.13  2.10  2.06  2.02  1.99  1.96 

  -57    2.53  2.50  2.46  2.43  2.39  2.36  2.32  2.28  2.25  2.21  2.17  2.14  2.10  2.07  2.03  2.00  1.96  1.93  1.90  1.87 

  -58    2.39  2.36  2.33  2.29  2.26  2.23  2.19  2.16  2.13  2.09  2.06  2.03  2.00  1.96  1.93  1.90  1.87  1.84  1.81  1.78 

  -59    2.26  2.23  2.20  2.17  2.13  2.10  2.07  2.04  2.01  1.98  1.95  1.92  1.90  1.87  1.84  1.81  1.78  1.76  1.73  1.70 

  

  -60    2.14  2.11  2.08  2.05  2.02  1.99  1.96  1.93  1.91  1.88  1.85  1.82  1.80  1.77  1.75  1.72  1.70  1.67  1.65  1.62 

  -61    2.03  2.00  1.97  1.95  1.92  1.89  1.86  1.83  1.81  1.78  1.76  1.73  1.71  1.68  1.66  1.64  1.61  1.59  1.57  1.54 

  -62    1.93  1.91  1.88  1.85  1.82  1.80  1.77  1.75  1.72  1.70  1.67  1.65  1.62  1.60  1.58  1.55  1.53  1.51  1.49  1.46 

  -63    1.84  1.81  1.79  1.76  1.74  1.71  1.69  1.66  1.64  1.62  1.59  1.57  1.54  1.52  1.50  1.47  1.45  1.43  1.40  1.38 

  -64    1.74  1.72  1.70  1.67  1.65  1.63  1.60  1.58  1.56  1.54  1.51  1.49  1.47  1.44  1.42  1.39  1.37  1.35  1.32  1.30 

  -65    1.65  1.62  1.60  1.58  1.56  1.54  1.52  1.50  1.47  1.45  1.43  1.41  1.38  1.36  1.34  1.31  1.29  1.27  1.25  1.22 

  -66    1.54  1.52  1.51  1.49  1.47  1.45  1.43  1.40  1.38  1.36  1.34  1.32  1.30  1.28  1.25  1.23  1.21  1.19  1.17  1.15 

  -67    1.44  1.42  1.40  1.39  1.37  1.35  1.33  1.31  1.29  1.27  1.25  1.23  1.21  1.19  1.17  1.15  1.13  1.11  1.09  1.07 

  -68    1.33  1.31  1.30  1.28  1.27  1.25  1.23  1.22  1.20  1.18  1.16  1.14  1.12  1.11  1.09  1.07  1.05  1.03  1.01  1.00 

  -69    1.23  1.21  1.20  1.18  1.17  1.15  1.14  1.12  1.11  1.09  1.07  1.06  1.04  1.02  1.01  0.99  0.97  0.96  0.94  0.92 

  

  -70    1.13  1.11  1.10  1.09  1.07  1.06  1.05  1.03  1.02  1.00  0.99  0.97  0.96  0.94  0.93  0.92  0.90  0.89  0.87  0.86 

  -71    1.04  1.03  1.01  1.00  0.99  0.97  0.96  0.95  0.94  0.92  0.91  0.90  0.88  0.87  0.86  0.84  0.83  0.82  0.80  0.79 

  -72    0.95  0.94  0.93  0.92  0.91  0.90  0.88  0.87  0.86  0.85  0.84  0.82  0.81  0.80  0.79  0.78  0.76  0.75  0.74  0.72 

  -73    0.88  0.87  0.85  0.84  0.83  0.82  0.81  0.80  0.79  0.78  0.77  0.76  0.75  0.73  0.72  0.71  0.70  0.69  0.68  0.66 

  -74    0.80  0.79  0.78  0.77  0.76  0.76  0.75  0.74  0.73  0.72  0.70  0.69  0.68  0.67  0.66  0.65  0.64  0.63  0.62  0.61 

  -75    0.73  0.72  0.72  0.71  0.70  0.69  0.68  0.67  0.66  0.65  0.64  0.63  0.62  0.61  0.60  0.59  0.58  0.57  0.56  0.55 

  -76    0.67  0.66  0.65  0.64  0.64  0.63  0.62  0.61  0.60  0.59  0.58  0.58  0.57  0.56  0.55  0.54  0.53  0.52  0.51  0.50 

  -77    0.60  0.59  0.59  0.58  0.57  0.57  0.56  0.55  0.54  0.54  0.53  0.52  0.51  0.50  0.50  0.49  0.48  0.47  0.46  0.45 

  -78    0.54  0.53  0.53  0.52  0.51  0.51  0.50  0.50  0.49  0.48  0.47  0.47  0.46  0.45  0.44  0.44  0.43  0.42  0.41  0.41 

  -79    0.48  0.47  0.47  0.46  0.46  0.45  0.45  0.44  0.44  0.43  0.42  0.42  0.41  0.40  0.40  0.39  0.38  0.38  0.37  0.36 

  

  -80    0.42  0.42  0.41  0.41  0.40  0.40  0.40  0.39  0.39  0.38  0.37  0.37  0.36  0.36  0.35  0.35  0.34  0.34  0.33  0.33 

  -81    0.37  0.37  0.36  0.36  0.35  0.35  0.35  0.34  0.34  0.33  0.33  0.32  0.32  0.32  0.31  0.31  0.30  0.30  0.29  0.29 

  -82    0.32  0.32  0.31  0.31  0.31  0.30  0.30  0.30  0.29  0.29  0.29  0.28  0.28  0.28  0.27  0.27  0.27  0.26  0.26  0.26 

  -83    0.28  0.27  0.27  0.27  0.26  0.26  0.26  0.25  0.25  0.25  0.25  0.24  0.24  0.24  0.24  0.23  0.23  0.23  0.23  0.22 

  -84    0.24  0.23  0.23  0.23  0.22  0.22  0.22  0.22  0.22  0.21  0.21  0.21  0.21  0.21  0.20  0.20  0.20  0.20  0.20  0.20 

  -85    0.20  0.20  0.20  0.19  0.19  0.19  0.19  0.19  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.17  0.17  0.17 

  -86    0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.15 

  -87    0.15  0.15  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13 

  -88    0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12 

  -89    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 

   



238 
 

Appendix E: Table from DGRF 1995 field 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   89    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   88    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   87    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   86    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   85    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   83    0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   82    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03 

   81    0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04 

   80    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05 

  

   79    0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06 

   78    0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07 

   77    0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

   76    0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.10  0.10  0.10  0.10 

   75    0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.13  0.13  0.12  0.12 

   74    0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.16  0.16  0.16  0.15  0.15 

   73    0.13  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.19  0.19  0.19  0.19  0.19 

   72    0.16  0.17  0.17  0.17  0.17  0.18  0.18  0.19  0.19  0.20  0.20  0.21  0.21  0.22  0.22  0.23  0.23  0.23  0.23  0.23 

   71    0.20  0.20  0.20  0.21  0.21  0.21  0.22  0.22  0.23  0.24  0.24  0.25  0.25  0.26  0.27  0.27  0.27  0.28  0.28  0.28 

   70    0.24  0.24  0.24  0.25  0.25  0.25  0.26  0.27  0.27  0.28  0.29  0.30  0.30  0.31  0.31  0.32  0.32  0.33  0.33  0.34 

  

   69    0.29  0.29  0.30  0.30  0.30  0.31  0.31  0.32  0.33  0.34  0.35  0.35  0.36  0.36  0.37  0.38  0.38  0.39  0.39  0.40 

   68    0.35  0.36  0.36  0.36  0.37  0.37  0.38  0.39  0.40  0.40  0.41  0.42  0.42  0.43  0.43  0.44  0.45  0.45  0.46  0.46 

   67    0.42  0.43  0.43  0.44  0.44  0.45  0.46  0.46  0.47  0.48  0.48  0.49  0.50  0.50  0.51  0.51  0.52  0.53  0.53  0.54 

   66    0.50  0.51  0.52  0.52  0.53  0.54  0.54  0.55  0.56  0.56  0.57  0.57  0.58  0.58  0.59  0.59  0.60  0.61  0.62  0.63 

   65    0.59  0.60  0.61  0.62  0.63  0.64  0.64  0.65  0.65  0.66  0.66  0.66  0.67  0.67  0.68  0.68  0.69  0.70  0.71  0.72 

   64    0.67  0.69  0.70  0.71  0.72  0.73  0.74  0.74  0.75  0.75  0.76  0.76  0.77  0.77  0.77  0.78  0.79  0.80  0.81  0.82 

   63    0.77  0.78  0.80  0.81  0.82  0.84  0.84  0.85  0.86  0.86  0.87  0.87  0.88  0.88  0.88  0.89  0.90  0.91  0.92  0.93 

   62    0.87  0.89  0.90  0.92  0.93  0.95  0.96  0.97  0.97  0.98  0.99  0.99  0.99  1.00  1.00  1.01  1.02  1.03  1.04  1.05 

   61    0.98  1.00  1.02  1.04  1.06  1.07  1.08  1.09  1.10  1.11  1.12  1.12  1.13  1.13  1.13  1.14  1.15  1.16  1.17  1.18 

   60    1.10  1.12  1.14  1.17  1.19  1.21  1.22  1.23  1.24  1.25  1.26  1.27  1.27  1.27  1.28  1.28  1.29  1.30  1.31  1.32 

  

   59    1.25  1.27  1.29  1.32  1.34  1.36  1.37  1.38  1.40  1.41  1.42  1.42  1.43  1.43  1.44  1.44  1.45  1.47  1.48  1.49 

   58    1.42  1.44  1.46  1.48  1.50  1.52  1.54  1.55  1.56  1.58  1.59  1.60  1.60  1.61  1.62  1.62  1.63  1.65  1.66  1.67 

   57    1.60  1.62  1.64  1.66  1.68  1.70  1.72  1.73  1.75  1.76  1.77  1.78  1.79  1.80  1.81  1.81  1.83  1.84  1.86  1.87 

   56    1.79  1.81  1.84  1.86  1.88  1.89  1.91  1.93  1.94  1.96  1.97  1.99  2.00  2.01  2.01  2.02  2.04  2.05  2.07  2.08 

   55    2.01  2.03  2.05  2.07  2.08  2.10  2.12  2.14  2.16  2.17  2.19  2.20  2.22  2.23  2.24  2.25  2.27  2.28  2.30  2.31 

   54    2.23  2.25  2.27  2.29  2.31  2.32  2.34  2.36  2.38  2.39  2.41  2.42  2.44  2.45  2.47  2.48  2.50  2.51  2.53  2.54 

   53    2.47  2.49  2.51  2.53  2.55  2.56  2.58  2.60  2.61  2.63  2.64  2.66  2.68  2.69  2.71  2.73  2.74  2.75  2.77  2.78 

   52    2.73  2.75  2.77  2.79  2.80  2.82  2.84  2.85  2.86  2.87  2.88  2.91  2.93  2.95  2.97  2.99  3.00  3.01  3.02  3.03 

   51    3.01  3.03  3.04  3.06  3.08  3.09  3.10  3.11  3.12  3.13  3.14  3.16  3.19  3.21  3.24  3.26  3.27  3.28  3.28  3.29 

   50    3.30  3.32  3.33  3.35  3.36  3.37  3.38  3.38  3.38  3.39  3.39  3.42  3.45  3.47  3.50  3.53  3.53  3.54  3.54  3.55 

  

   49    3.56  3.57  3.58  3.59  3.60  3.61  3.62  3.62  3.62  3.63  3.63  3.66  3.69  3.71  3.74  3.76  3.77  3.77  3.78  3.78 

   48    3.82  3.83  3.83  3.84  3.85  3.85  3.86  3.85  3.86  3.87  3.87  3.90  3.92  3.94  3.97  3.99  4.00  4.01  4.01  4.01 

   47    4.06  4.11  4.14  4.17  4.19  4.21  4.22  4.24  4.25  4.26  4.26  4.29  4.31  4.33  4.35  4.37  4.37  4.37  4.36  4.36 

   46    4.55  4.57  4.59  4.61  4.62  4.63  4.65  4.66  4.67  4.68  4.68  4.71  4.73  4.75  4.77  4.79  4.80  4.81  4.81  4.82 

   45    4.91  4.93  4.94  4.96  4.97  4.98  5.00  5.01  5.02  5.03  5.04  5.06  5.08  5.10  5.12  5.13  5.14  5.15  5.16  5.16 

   44    5.32  5.34  5.36  5.37  5.38  5.39  5.41  5.42  5.44  5.45  5.46  5.48  5.50  5.51  5.53  5.54  5.55  5.56  5.56  5.57 

   43    5.75  5.77  5.78  5.80  5.81  5.82  5.84  5.85  5.87  5.88  5.89  5.91  5.93  5.94  5.95  5.96  5.97  5.98  5.98  5.98 

   42    6.19  6.21  6.23  6.24  6.26  6.27  6.29  6.30  6.32  6.33  6.34  6.36  6.38  6.39  6.40  6.41  6.42  6.42  6.42  6.42 

   41    6.65  6.67  6.69  6.71  6.72  6.73  6.75  6.77  6.79  6.80  6.81  6.83  6.84  6.86  6.87  6.87  6.87  6.87  6.87  6.87 

   40    7.13  7.15  7.17  7.19  7.20  7.21  7.23  7.25  7.27  7.29  7.30  7.31  7.33  7.34  7.34  7.35  7.35  7.34  7.34  7.33 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   39    7.63  7.65  7.67  7.68  7.69  7.70  7.72  7.74  7.76  7.77  7.78  7.79  7.80  7.81  7.81  7.81  7.81  7.81  7.81  7.80 

   38    8.15  8.17  8.18  8.19  8.20  8.20  8.22  8.24  8.25  8.26  8.27  8.28  8.28  8.29  8.29  8.29  8.29  8.29  8.29  8.29 

   37    8.68  8.69  8.70  8.71  8.71  8.71  8.73  8.74  8.75  8.76  8.76  8.77  8.77  8.77  8.77  8.77  8.77  8.78  8.78  8.78 

   36    9.22  9.23  9.23  9.24  9.24  9.23  9.25  9.26  9.26  9.27  9.27  9.27  9.27  9.27  9.26  9.25  9.26  9.27  9.28  9.28 

   35    9.76  9.77  9.77  9.77  9.77  9.76  9.77  9.78  9.78  9.78  9.78  9.78  9.77  9.76  9.75  9.74  9.76  9.77  9.78  9.78 

   34   10.16 10.17 10.17 10.18 10.18 10.17 10.18 10.19 10.19 10.19 10.19 10.19 10.19 10.18 10.17 10.16 10.18 10.19 10.20 10.21 

   33   10.55 10.56 10.57 10.57 10.57 10.57 10.58 10.58 10.59 10.59 10.59 10.59 10.59 10.59 10.59 10.58 10.59 10.61 10.61 10.62 

   32   10.92 10.93 10.95 10.95 10.95 10.95 10.96 10.97 10.97 10.97 10.97 10.98 10.98 10.98 10.98 10.98 11.00 11.01 11.02 11.02 

   31   11.27 11.29 11.30 11.31 11.31 11.32 11.33 11.34 11.34 11.34 11.34 11.35 11.36 11.37 11.38 11.38 11.39 11.40 11.41 11.42 

   30   11.61 11.63 11.65 11.66 11.66 11.67 11.68 11.69 11.70 11.70 11.70 11.72 11.73 11.75 11.75 11.76 11.78 11.79 11.80 11.81 

  

   29   11.98 12.00 12.02 12.04 12.05 12.06 12.07 12.09 12.10 12.10 12.10 12.12 12.14 12.15 12.16 12.17 12.19 12.20 12.21 12.22 

   28   12.34 12.37 12.39 12.41 12.42 12.43 12.45 12.46 12.47 12.48 12.49 12.51 12.53 12.54 12.55 12.56 12.58 12.60 12.61 12.62 

   27   12.68 12.71 12.73 12.75 12.77 12.78 12.80 12.82 12.84 12.85 12.86 12.88 12.90 12.92 12.93 12.95 12.96 12.98 12.99 13.00 

   26   13.00 13.03 13.06 13.08 13.10 13.11 13.14 13.16 13.18 13.20 13.21 13.23 13.26 13.28 13.29 13.31 13.33 13.35 13.36 13.38 

   25   13.29 13.32 13.35 13.37 13.39 13.41 13.44 13.47 13.49 13.51 13.53 13.56 13.58 13.60 13.62 13.64 13.66 13.68 13.70 13.72 

   24   13.52 13.55 13.58 13.61 13.63 13.65 13.68 13.71 13.73 13.75 13.77 13.80 13.83 13.85 13.87 13.89 13.91 13.93 13.95 13.96 

   23   13.73 13.77 13.79 13.82 13.84 13.86 13.89 13.92 13.94 13.96 13.98 14.01 14.04 14.06 14.08 14.10 14.12 14.14 14.16 14.18 

   22   13.91 13.94 13.97 14.00 14.02 14.04 14.07 14.10 14.12 14.15 14.17 14.20 14.22 14.25 14.27 14.29 14.31 14.33 14.35 14.37 

   21   14.06 14.10 14.13 14.15 14.18 14.20 14.23 14.26 14.29 14.31 14.33 14.36 14.39 14.41 14.43 14.45 14.48 14.50 14.52 14.54 

   20   14.19 14.22 14.25 14.28 14.31 14.33 14.36 14.39 14.42 14.44 14.46 14.49 14.52 14.54 14.56 14.58 14.61 14.63 14.65 14.67 

  

   19   14.33 14.37 14.40 14.42 14.44 14.47 14.50 14.53 14.55 14.58 14.60 14.63 14.66 14.68 14.71 14.73 14.76 14.78 14.80 14.82 

   18   14.44 14.48 14.51 14.54 14.57 14.60 14.63 14.66 14.68 14.71 14.73 14.76 14.79 14.82 14.84 14.86 14.89 14.92 14.94 14.96 

   17   14.54 14.58 14.61 14.64 14.65 14.68 14.71 14.74 14.77 14.79 14.82 14.85 14.87 14.90 14.93 14.95 14.98 15.00 15.03 15.05 

   16   14.59 14.62 14.65 14.68 14.71 14.74 14.77 14.80 14.82 14.85 14.88 14.91 14.93 14.96 14.99 15.01 15.04 15.07 15.09 15.12 

   15   14.62 14.65 14.68 14.71 14.74 14.77 14.80 14.83 14.86 14.89 14.92 14.95 14.98 15.01 15.04 15.06 15.09 15.12 15.14 15.17 

   14   14.68 14.72 14.75 14.79 14.82 14.84 14.88 14.91 14.94 14.97 14.99 15.02 15.05 15.08 15.11 15.13 15.16 15.19 15.22 15.24 

   13   14.72 14.75 14.78 14.81 14.84 14.86 14.90 14.93 14.96 14.99 15.02 15.05 15.08 15.11 15.14 15.16 15.19 15.22 15.25 15.28 

   12   14.71 14.74 14.78 14.81 14.84 14.87 14.90 14.93 14.96 14.99 15.02 15.06 15.09 15.12 15.15 15.17 15.21 15.24 15.26 15.29 

   11   14.69 14.72 14.75 14.78 14.82 14.85 14.88 14.91 14.94 14.97 15.00 15.04 15.07 15.10 15.13 15.16 15.19 15.22 15.25 15.28 

   10   14.64 14.67 14.71 14.74 14.77 14.80 14.83 14.87 14.90 14.93 14.96 14.99 15.03 15.06 15.09 15.12 15.15 15.18 15.21 15.24 

  

    9   14.61 14.65 14.68 14.71 14.74 14.77 14.81 14.84 14.87 14.90 14.94 14.97 15.00 15.03 15.07 15.10 15.13 15.16 15.19 15.22 

    8   14.56 14.60 14.63 14.66 14.69 14.72 14.76 14.79 14.82 14.86 14.89 14.92 14.95 14.99 15.02 15.05 15.08 15.12 15.15 15.18 

    7   14.50 14.53 14.56 14.59 14.62 14.65 14.69 14.72 14.75 14.79 14.82 14.85 14.89 14.92 14.95 14.98 15.02 15.05 15.08 15.11 

    6   14.41 14.44 14.47 14.50 14.53 14.56 14.59 14.63 14.66 14.70 14.73 14.76 14.79 14.83 14.86 14.89 14.92 14.96 14.99 15.02 

    5   14.30 14.33 14.36 14.39 14.42 14.45 14.48 14.52 14.55 14.59 14.62 14.65 14.68 14.72 14.75 14.78 14.81 14.85 14.88 14.92 

    4   14.20 14.23 14.26 14.29 14.32 14.36 14.39 14.42 14.46 14.49 14.52 14.56 14.59 14.62 14.65 14.69 14.72 14.75 14.79 14.82 

    3   14.08 14.11 14.14 14.18 14.21 14.25 14.27 14.30 14.34 14.37 14.40 14.43 14.46 14.50 14.53 14.56 14.59 14.63 14.66 14.70 

    2   13.94 13.97 14.00 14.04 14.07 14.10 14.13 14.16 14.19 14.21 14.24 14.27 14.30 14.34 14.37 14.40 14.44 14.47 14.51 14.54 

    1   13.79 13.81 13.85 13.88 13.90 13.93 13.96 13.99 14.02 14.05 14.09 14.12 14.15 14.18 14.22 14.25 14.28 14.32 14.35 14.39 

    0   13.62 13.65 13.68 13.71 13.73 13.77 13.80 13.83 13.86 13.89 13.92 13.96 13.99 14.02 14.06 14.09 14.12 14.15 14.19 14.22 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   -1   13.46 13.49 13.52 13.55 13.58 13.62 13.65 13.67 13.70 13.73 13.76 13.79 13.82 13.85 13.88 13.91 13.95 13.98 14.01 14.05 

   -2   13.29 13.32 13.34 13.37 13.40 13.43 13.45 13.48 13.51 13.54 13.57 13.60 13.63 13.66 13.70 13.73 13.76 13.80 13.83 13.87 

   -3   13.10 13.13 13.15 13.18 13.20 13.23 13.25 13.28 13.31 13.35 13.38 13.41 13.44 13.48 13.51 13.54 13.57 13.61 13.64 13.68 

   -4   12.91 12.93 12.95 12.98 13.00 13.02 13.06 13.08 13.11 13.14 13.18 13.20 13.23 13.26 13.29 13.33 13.36 13.39 13.42 13.46 

   -5   12.70 12.72 12.74 12.76 12.78 12.81 12.83 12.86 12.89 12.92 12.95 12.98 13.00 13.03 13.07 13.10 13.13 13.16 13.20 13.23 

   -6   12.49 12.51 12.53 12.55 12.57 12.59 12.62 12.64 12.67 12.70 12.74 12.76 12.79 12.82 12.85 12.89 12.92 12.95 12.98 13.02 

   -7   12.27 12.29 12.31 12.33 12.34 12.37 12.39 12.42 12.45 12.48 12.51 12.54 12.56 12.59 12.62 12.66 12.69 12.72 12.75 12.79 

   -8   12.04 12.05 12.07 12.10 12.11 12.13 12.16 12.19 12.21 12.24 12.28 12.30 12.33 12.36 12.39 12.42 12.45 12.47 12.51 12.54 

   -9   11.80 11.82 11.84 11.86 11.88 11.89 11.92 11.95 11.97 12.00 12.03 12.05 12.07 12.10 12.13 12.16 12.19 12.22 12.25 12.29 

  

  -10   11.56 11.58 11.60 11.61 11.64 11.65 11.67 11.69 11.71 11.74 11.77 11.79 11.82 11.85 11.88 11.91 11.94 11.96 12.00 12.03 

  -11   11.28 11.29 11.31 11.33 11.36 11.38 11.40 11.41 11.44 11.46 11.49 11.51 11.54 11.57 11.60 11.64 11.66 11.69 11.72 11.76 

  -12   11.00 11.01 11.03 11.05 11.08 11.10 11.12 11.14 11.16 11.18 11.21 11.23 11.26 11.29 11.32 11.35 11.38 11.40 11.43 11.47 

  -13   10.70 10.72 10.75 10.77 10.80 10.83 10.84 10.85 10.87 10.89 10.91 10.93 10.96 10.99 11.02 11.05 11.08 11.11 11.15 11.18 

  -14   10.42 10.44 10.47 10.49 10.52 10.55 10.55 10.57 10.58 10.59 10.61 10.64 10.67 10.70 10.73 10.77 10.79 10.83 10.86 10.89 

  -15   10.13 10.15 10.18 10.21 10.24 10.27 10.28 10.28 10.29 10.30 10.32 10.35 10.37 10.41 10.44 10.47 10.50 10.53 10.57 10.60 

  -16    9.80  9.81  9.84  9.86  9.88  9.91  9.92  9.93  9.93  9.95  9.97 10.00 10.02 10.05 10.09 10.12 10.15 10.18 10.21 10.24 

  -17    9.47  9.49  9.50  9.52  9.54  9.56  9.57  9.58  9.59  9.61  9.63  9.66  9.68  9.70  9.73  9.76  9.78  9.81  9.85  9.89 

  -18    9.14  9.16  9.16  9.18  9.19  9.21  9.22  9.24  9.25  9.28  9.30  9.31  9.33  9.35  9.38  9.41  9.44  9.47  9.51  9.55 

  -19    8.83  8.83  8.84  8.84  8.85  8.87  8.88  8.90  8.92  8.95  8.97  8.98  9.00  9.02  9.05  9.08  9.11  9.14  9.18  9.22 

  

  -20    8.52  8.52  8.52  8.52  8.53  8.53  8.55  8.57  8.60  8.62  8.65  8.66  8.68  8.70  8.73  8.75  8.78  8.81  8.84  8.87 

  -21    8.21  8.22  8.21  8.22  8.22  8.22  8.24  8.26  8.28  8.30  8.32  8.34  8.36  8.37  8.40  8.42  8.45  8.47  8.50  8.53 

  -22    7.92  7.92  7.92  7.92  7.92  7.92  7.93  7.95  7.96  7.98  8.00  8.02  8.04  8.05  8.08  8.11  8.13  8.16  8.18  8.22 

  -23    7.63  7.63  7.62  7.62  7.63  7.63  7.64  7.65  7.66  7.67  7.69  7.71  7.73  7.75  7.78  7.81  7.83  7.86  7.88  7.90 

  -24    7.35  7.34  7.34  7.34  7.34  7.34  7.35  7.36  7.36  7.37  7.38  7.41  7.43  7.46  7.49  7.52  7.54  7.55  7.57  7.59 

  -25    7.07  7.07  7.07  7.07  7.07  7.07  7.07  7.07  7.08  7.08  7.09  7.12  7.14  7.17  7.20  7.23  7.24  7.25  7.27  7.29 

  -26    6.80  6.79  6.78  6.78  6.78  6.77  6.77  6.77  6.78  6.78  6.79  6.81  6.83  6.86  6.88  6.91  6.91  6.93  6.94  6.96 

  -27    6.53  6.52  6.51  6.50  6.49  6.49  6.49  6.49  6.49  6.50  6.50  6.52  6.53  6.55  6.57  6.59  6.60  6.61  6.63  6.65 

  -28    6.27  6.26  6.24  6.23  6.22  6.21  6.21  6.21  6.22  6.22  6.23  6.23  6.25  6.26  6.27  6.29  6.30  6.31  6.33  6.34 

  -29    6.02  6.00  5.99  5.97  5.96  5.95  5.95  5.95  5.95  5.95  5.96  5.96  5.97  5.98  5.99  6.00  6.01  6.02  6.03  6.05 

  

  -30    5.78  5.76  5.74  5.72  5.71  5.69  5.69  5.69  5.69  5.70  5.70  5.70  5.70  5.71  5.71  5.72  5.73  5.74  5.75  5.77 

  -31    5.55  5.53  5.51  5.48  5.46  5.44  5.44  5.43  5.42  5.42  5.42  5.41  5.41  5.41  5.41  5.41  5.43  5.44  5.46  5.47 

  -32    5.33  5.31  5.28  5.25  5.23  5.21  5.19  5.18  5.17  5.15  5.15  5.14  5.13  5.13  5.12  5.12  5.14  5.15  5.17  5.19 

  -33    5.12  5.09  5.06  5.03  5.01  4.98  4.96  4.94  4.92  4.90  4.89  4.87  4.86  4.86  4.85  4.85  4.86  4.88  4.90  4.92 

  -34    4.92  4.88  4.85  4.82  4.79  4.76  4.73  4.71  4.68  4.66  4.64  4.62  4.61  4.60  4.59  4.58  4.60  4.61  4.64  4.65 

  -35    4.72  4.68  4.65  4.61  4.58  4.55  4.52  4.49  4.46  4.43  4.40  4.38  4.37  4.35  4.34  4.33  4.35  4.37  4.39  4.41 

  -36    4.53  4.50  4.47  4.43  4.40  4.37  4.34  4.31  4.28  4.25  4.23  4.21  4.20  4.18  4.17  4.16  4.16  4.17  4.19  4.20 

  -37    4.35  4.32  4.29  4.26  4.23  4.20  4.17  4.14  4.11  4.09  4.06  4.05  4.03  4.01  4.00  3.99  3.99  3.99  3.99  4.00 

  -38    4.18  4.15  4.12  4.09  4.06  4.03  4.01  3.98  3.95  3.93  3.90  3.89  3.87  3.85  3.84  3.83  3.82  3.81  3.81  3.80 

  -39    4.01  3.98  3.96  3.93  3.90  3.87  3.85  3.82  3.80  3.77  3.75  3.73  3.71  3.70  3.68  3.67  3.66  3.64  3.63  3.62 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

  -40    3.85  3.82  3.80  3.77  3.74  3.72  3.69  3.67  3.65  3.62  3.60  3.58  3.56  3.55  3.53  3.52  3.50  3.48  3.46  3.45 

  -41    3.71  3.68  3.65  3.62  3.59  3.56  3.54  3.52  3.49  3.47  3.45  3.43  3.41  3.39  3.38  3.36  3.34  3.32  3.30  3.29 

  -42    3.56  3.53  3.50  3.47  3.44  3.41  3.39  3.37  3.34  3.32  3.30  3.28  3.26  3.24  3.22  3.21  3.19  3.17  3.15  3.13 

  -43    3.42  3.39  3.36  3.33  3.30  3.27  3.25  3.22  3.20  3.18  3.16  3.14  3.12  3.10  3.08  3.06  3.04  3.02  3.00  2.98 

  -44    3.29  3.26  3.22  3.19  3.16  3.13  3.10  3.08  3.06  3.04  3.02  3.00  2.98  2.96  2.94  2.92  2.90  2.88  2.86  2.84 

  -45    3.16  3.12  3.09  3.06  3.02  2.99  2.97  2.95  2.93  2.91  2.89  2.87  2.84  2.82  2.80  2.78  2.76  2.74  2.72  2.71 

  -46    3.03  3.00  2.96  2.93  2.90  2.87  2.84  2.82  2.80  2.78  2.76  2.74  2.71  2.69  2.67  2.65  2.63  2.61  2.59  2.57 

  -47    2.91  2.87  2.84  2.81  2.78  2.75  2.72  2.70  2.68  2.66  2.63  2.61  2.59  2.56  2.54  2.52  2.50  2.48  2.46  2.44 

  -48    2.78  2.75  2.72  2.69  2.66  2.63  2.61  2.58  2.56  2.53  2.51  2.49  2.46  2.44  2.42  2.39  2.37  2.35  2.33  2.31 

  -49    2.67  2.64  2.61  2.58  2.55  2.52  2.49  2.47  2.44  2.42  2.39  2.37  2.34  2.32  2.30  2.28  2.25  2.23  2.21  2.19 

  

  -50    2.55  2.52  2.49  2.46  2.44  2.41  2.38  2.36  2.33  2.30  2.28  2.25  2.23  2.21  2.18  2.16  2.14  2.12  2.10  2.08 

  -51    2.43  2.41  2.38  2.36  2.34  2.31  2.28  2.25  2.22  2.20  2.17  2.15  2.12  2.10  2.08  2.06  2.03  2.01  1.99  1.97 

  -52    2.32  2.30  2.28  2.26  2.24  2.22  2.18  2.15  2.12  2.09  2.06  2.04  2.02  2.00  1.98  1.96  1.93  1.91  1.89  1.87 

  -53    2.21  2.19  2.18  2.16  2.14  2.12  2.09  2.05  2.02  1.99  1.96  1.94  1.92  1.90  1.88  1.86  1.84  1.81  1.79  1.77 

  -54    2.10  2.09  2.07  2.06  2.04  2.03  1.99  1.96  1.92  1.89  1.86  1.84  1.82  1.80  1.79  1.77  1.74  1.72  1.69  1.67 

  -55    2.00  1.99  1.98  1.96  1.95  1.94  1.90  1.86  1.83  1.79  1.76  1.74  1.73  1.71  1.70  1.68  1.65  1.63  1.60  1.58 

  -56    1.90  1.88  1.87  1.86  1.85  1.83  1.80  1.77  1.74  1.70  1.67  1.65  1.63  1.62  1.60  1.58  1.56  1.53  1.51  1.49 

  -57    1.80  1.78  1.77  1.76  1.74  1.73  1.70  1.67  1.64  1.62  1.59  1.57  1.54  1.52  1.50  1.48  1.46  1.44  1.43  1.41 

  -58    1.70  1.68  1.67  1.66  1.64  1.63  1.60  1.58  1.56  1.53  1.51  1.48  1.46  1.43  1.41  1.39  1.37  1.36  1.34  1.33 

  -59    1.60  1.59  1.57  1.56  1.55  1.53  1.51  1.49  1.47  1.45  1.43  1.40  1.37  1.35  1.32  1.30  1.29  1.27  1.26  1.25 

  

  -60    1.51  1.50  1.48  1.47  1.45  1.44  1.42  1.40  1.39  1.37  1.35  1.32  1.29  1.26  1.24  1.21  1.20  1.19  1.19  1.18 

  -61    1.45  1.43  1.41  1.39  1.38  1.36  1.34  1.33  1.31  1.30  1.28  1.25  1.22  1.20  1.17  1.14  1.14  1.13  1.12  1.11 

  -62    1.38  1.36  1.34  1.32  1.30  1.28  1.27  1.25  1.24  1.22  1.21  1.18  1.16  1.13  1.11  1.08  1.07  1.06  1.05  1.04 

  -63    1.32  1.30  1.27  1.25  1.23  1.21  1.19  1.18  1.17  1.15  1.14  1.12  1.09  1.07  1.04  1.02  1.01  1.00  0.99  0.98 

  -64    1.25  1.23  1.20  1.18  1.16  1.13  1.12  1.11  1.10  1.09  1.07  1.05  1.03  1.00  0.98  0.96  0.95  0.94  0.92  0.91 

  -65    1.19  1.16  1.14  1.11  1.09  1.06  1.05  1.04  1.03  1.02  1.01  0.99  0.96  0.94  0.92  0.90  0.89  0.88  0.86  0.85 

  -66    1.10  1.08  1.06  1.03  1.01  0.99  0.98  0.96  0.95  0.94  0.92  0.91  0.89  0.87  0.85  0.84  0.82  0.81  0.80  0.79 

  -67    1.02  1.00  0.98  0.96  0.94  0.92  0.91  0.89  0.87  0.86  0.84  0.83  0.82  0.80  0.79  0.78  0.76  0.75  0.74  0.72 

  -68    0.94  0.92  0.90  0.89  0.87  0.85  0.84  0.82  0.80  0.78  0.77  0.76  0.75  0.74  0.73  0.72  0.70  0.69  0.68  0.66 

  -69    0.86  0.85  0.83  0.82  0.81  0.79  0.77  0.75  0.73  0.71  0.70  0.69  0.68  0.68  0.67  0.66  0.65  0.63  0.62  0.61 

  

  -70    0.79  0.78  0.77  0.75  0.74  0.73  0.71  0.69  0.67  0.65  0.63  0.63  0.62  0.62  0.61  0.61  0.60  0.58  0.57  0.55 

  -71    0.73  0.72  0.71  0.70  0.69  0.68  0.66  0.64  0.62  0.60  0.58  0.58  0.57  0.57  0.56  0.56  0.55  0.53  0.52  0.51 

  -72    0.68  0.67  0.66  0.65  0.63  0.62  0.61  0.59  0.57  0.56  0.54  0.53  0.53  0.52  0.52  0.51  0.50  0.49  0.48  0.47 

  -73    0.63  0.62  0.61  0.60  0.58  0.57  0.56  0.54  0.53  0.51  0.50  0.49  0.48  0.48  0.47  0.46  0.45  0.45  0.44  0.43 

  -74    0.58  0.57  0.56  0.55  0.54  0.53  0.51  0.50  0.48  0.47  0.46  0.45  0.44  0.44  0.43  0.42  0.41  0.41  0.40  0.39 

  -75    0.53  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.44  0.43  0.42  0.41  0.40  0.40  0.39  0.38  0.37  0.37  0.36  0.36 

  -76    0.48  0.47  0.46  0.45  0.44  0.44  0.42  0.41  0.40  0.39  0.38  0.38  0.37  0.36  0.36  0.35  0.34  0.34  0.33  0.32 

  -77    0.43  0.42  0.41  0.41  0.40  0.39  0.38  0.38  0.37  0.36  0.35  0.34  0.34  0.33  0.32  0.32  0.31  0.31  0.30  0.29 

  -78    0.38  0.38  0.37  0.36  0.36  0.35  0.35  0.34  0.33  0.32  0.32  0.31  0.31  0.30  0.30  0.29  0.28  0.28  0.27  0.26 

  -79    0.34  0.33  0.33  0.33  0.32  0.32  0.31  0.30  0.30  0.29  0.29  0.28  0.28  0.27  0.27  0.26  0.26  0.25  0.24  0.24 

  

  -80    0.30  0.30  0.29  0.29  0.29  0.28  0.28  0.27  0.27  0.26  0.26  0.25  0.25  0.25  0.24  0.24  0.23  0.23  0.22  0.21 

  -81    0.27  0.26  0.26  0.26  0.25  0.25  0.25  0.24  0.24  0.23  0.23  0.23  0.22  0.22  0.22  0.21  0.21  0.20  0.20  0.19 

  -82    0.24  0.23  0.23  0.23  0.23  0.22  0.22  0.22  0.21  0.21  0.20  0.20  0.20  0.19  0.19  0.19  0.18  0.18  0.18  0.17 

  -83    0.21  0.21  0.20  0.20  0.20  0.20  0.19  0.19  0.19  0.18  0.18  0.18  0.18  0.17  0.17  0.17  0.16  0.16  0.16  0.15 

  -84    0.18  0.18  0.18  0.18  0.18  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.14  0.14  0.14  0.14 

  -85    0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.12 

  -86    0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11 

  -87    0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10 

  -88    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09 

  -89    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   89    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   88    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   87    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   86    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02 

   85    0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   84    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03 

   83    0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   82    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   81    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   80    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

  

   79    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08 

   78    0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10 

   77    0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.12 

   76    0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.14 

   75    0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.14  0.14  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.15  0.15  0.16  0.16 

   74    0.15  0.15  0.16  0.16  0.16  0.16  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.19  0.19  0.20 

   73    0.19  0.19  0.19  0.20  0.20  0.20  0.21  0.21  0.21  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.23  0.23  0.23 

   72    0.23  0.23  0.24  0.24  0.25  0.25  0.25  0.26  0.26  0.26  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.28 

   71    0.28  0.29  0.29  0.30  0.30  0.31  0.31  0.31  0.31  0.32  0.32  0.32  0.32  0.33  0.33  0.33  0.33  0.33  0.32  0.32 

   70    0.34  0.35  0.35  0.36  0.36  0.37  0.37  0.37  0.38  0.38  0.38  0.38  0.39  0.39  0.40  0.40  0.39  0.39  0.38  0.38 

  

   69    0.40  0.41  0.41  0.42  0.42  0.43  0.43  0.43  0.44  0.44  0.44  0.44  0.45  0.45  0.46  0.46  0.46  0.45  0.45  0.44 

   68    0.47  0.48  0.48  0.49  0.49  0.50  0.50  0.50  0.50  0.50  0.50  0.51  0.52  0.52  0.53  0.54  0.53  0.52  0.52  0.51 

   67    0.55  0.55  0.56  0.56  0.57  0.57  0.57  0.58  0.58  0.58  0.58  0.58  0.59  0.60  0.61  0.62  0.61  0.61  0.60  0.59 

   66    0.63  0.64  0.64  0.65  0.65  0.66  0.66  0.66  0.66  0.66  0.65  0.66  0.67  0.68  0.69  0.70  0.70  0.69  0.69  0.68 

   65    0.73  0.73  0.74  0.74  0.75  0.75  0.75  0.75  0.74  0.74  0.74  0.75  0.76  0.78  0.79  0.80  0.80  0.79  0.79  0.78 

   64    0.83  0.84  0.84  0.85  0.85  0.86  0.86  0.85  0.85  0.85  0.85  0.86  0.87  0.88  0.89  0.90  0.90  0.90  0.90  0.90 

   63    0.94  0.95  0.96  0.96  0.97  0.98  0.98  0.97  0.97  0.97  0.97  0.98  0.99  1.00  1.01  1.02  1.02  1.02  1.02  1.02 

   62    1.06  1.07  1.08  1.09  1.10  1.11  1.11  1.11  1.10  1.10  1.10  1.11  1.12  1.12  1.13  1.14  1.15  1.15  1.15  1.16 

   61    1.19  1.20  1.22  1.23  1.24  1.25  1.25  1.25  1.25  1.25  1.24  1.25  1.26  1.26  1.27  1.28  1.28  1.29  1.30  1.31 

   60    1.33  1.35  1.36  1.38  1.39  1.41  1.41  1.41  1.41  1.40  1.40  1.40  1.41  1.41  1.42  1.42  1.43  1.44  1.46  1.47 

  

   59    1.50  1.51  1.53  1.54  1.56  1.57  1.57  1.57  1.57  1.57  1.56  1.57  1.57  1.58  1.58  1.59  1.60  1.61  1.62  1.63 

   58    1.68  1.69  1.71  1.72  1.73  1.74  1.74  1.74  1.74  1.74  1.74  1.75  1.75  1.76  1.77  1.77  1.78  1.79  1.80  1.81 

   57    1.88  1.89  1.90  1.91  1.92  1.93  1.93  1.93  1.93  1.93  1.93  1.94  1.95  1.95  1.96  1.97  1.98  1.98  1.99  2.00 

   56    2.10  2.10  2.11  2.12  2.12  2.13  2.13  2.13  2.13  2.13  2.13  2.14  2.15  2.16  2.17  2.18  2.19  2.19  2.20  2.20 

   55    2.33  2.33  2.34  2.34  2.34  2.34  2.34  2.35  2.35  2.35  2.35  2.36  2.37  2.39  2.40  2.41  2.41  2.41  2.42  2.42 

   54    2.55  2.56  2.56  2.57  2.57  2.58  2.58  2.58  2.58  2.58  2.59  2.60  2.61  2.62  2.63  2.64  2.64  2.65  2.65  2.65 

   53    2.79  2.80  2.81  2.81  2.82  2.83  2.83  2.83  2.83  2.84  2.84  2.85  2.85  2.86  2.87  2.88  2.89  2.89  2.90  2.90 

   52    3.04  3.05  3.06  3.07  3.08  3.09  3.10  3.10  3.10  3.10  3.10  3.11  3.12  3.12  3.13  3.13  3.14  3.15  3.16  3.17 

   51    3.30  3.31  3.33  3.35  3.36  3.38  3.38  3.38  3.39  3.39  3.39  3.39  3.40  3.40  3.40  3.41  3.42  3.43  3.44  3.45 

   50    3.55  3.57  3.60  3.62  3.65  3.67  3.68  3.68  3.69  3.69  3.69  3.69  3.69  3.69  3.69  3.69  3.70  3.72  3.73  3.75 

  

   49    3.79  3.81  3.84  3.86  3.88  3.91  3.92  3.94  3.95  3.96  3.97  3.97  3.97  3.97  3.97  3.97  3.98  4.00  4.02  4.03 

   48    4.02  4.05  4.07  4.10  4.13  4.15  4.17  4.19  4.20  4.22  4.24  4.26  4.26  4.26  4.26  4.26  4.28  4.29  4.31  4.33 

   47    4.35  4.36  4.36  4.36  4.38  4.41  4.43  4.44  4.47  4.49  4.51  4.57  4.57  4.57  4.57  4.57  4.58  4.60  4.62  4.63 

   46    4.82  4.84  4.85  4.86  4.79  4.79  4.78  4.77  4.78  4.79  4.88  4.89  4.89  4.89  4.89  4.89  4.90  4.92  4.94  4.96 

   45    5.17  5.18  5.20  5.21  5.22  5.23  5.23  5.23  5.23  5.23  5.23  5.23  5.23  5.22  5.22  5.22  5.24  5.26  5.27  5.29 

   44    5.57  5.58  5.59  5.60  5.62  5.62  5.63  5.62  5.62  5.62  5.62  5.62  5.61  5.61  5.60  5.60  5.62  5.63  5.65  5.67 

   43    5.98  5.99  6.01  6.02  6.03  6.03  6.03  6.03  6.03  6.04  6.03  6.03  6.02  6.02  6.01  6.00  6.02  6.04  6.05  6.07 

   42    6.41  6.43  6.44  6.45  6.46  6.46  6.46  6.46  6.46  6.46  6.46  6.45  6.44  6.43  6.43  6.42  6.43  6.45  6.47  6.49 

   41    6.86  6.87  6.88  6.89  6.90  6.91  6.91  6.91  6.91  6.91  6.90  6.89  6.89  6.88  6.87  6.86  6.87  6.89  6.90  6.92 

   40    7.32  7.33  7.34  7.35  7.36  7.36  7.36  7.36  7.36  7.36  7.36  7.35  7.34  7.33  7.31  7.30  7.32  7.33  7.35  7.36 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   39    7.80  7.81  7.82  7.82  7.83  7.83  7.84  7.84  7.85  7.85  7.85  7.84  7.83  7.82  7.81  7.80  7.82  7.84  7.86  7.88 

   38    8.28  8.29  8.30  8.31  8.31  8.32  8.33  8.34  8.34  8.35  8.36  8.35  8.34  8.33  8.32  8.31  8.33  8.36  8.38  8.40 

   37    8.78  8.79  8.80  8.80  8.81  8.81  8.83  8.84  8.85  8.87  8.88  8.87  8.86  8.85  8.84  8.84  8.86  8.89  8.92  8.95 

   36    9.28  9.29  9.30  9.31  9.31  9.31  9.34  9.36  9.38  9.39  9.41  9.41  9.40  9.39  9.39  9.38  9.41  9.45  9.48  9.51 

   35    9.79  9.80  9.81  9.81  9.82  9.82  9.85  9.88  9.90  9.93  9.95  9.95  9.95  9.94  9.94  9.93  9.97 10.01 10.05 10.09 

   34   10.21 10.22 10.23 10.24 10.24 10.25 10.27 10.30 10.32 10.34 10.36 10.36 10.36 10.36 10.36 10.36 10.40 10.44 10.47 10.51 

   33   10.63 10.64 10.65 10.65 10.66 10.66 10.69 10.71 10.73 10.75 10.77 10.77 10.78 10.78 10.79 10.79 10.82 10.86 10.90 10.93 

   32   11.03 11.04 11.05 11.06 11.07 11.07 11.09 11.11 11.13 11.15 11.17 11.18 11.18 11.19 11.20 11.21 11.24 11.27 11.31 11.34 

   31   11.42 11.44 11.45 11.46 11.46 11.47 11.49 11.51 11.52 11.54 11.55 11.57 11.58 11.59 11.61 11.62 11.65 11.68 11.72 11.75 

   30   11.81 11.83 11.84 11.85 11.86 11.86 11.88 11.89 11.91 11.92 11.93 11.95 11.97 11.98 12.00 12.02 12.05 12.08 12.11 12.14 

  

   29   12.23 12.24 12.26 12.27 12.28 12.29 12.31 12.32 12.34 12.35 12.36 12.38 12.40 12.42 12.43 12.45 12.47 12.50 12.53 12.56 

   28   12.62 12.64 12.66 12.67 12.69 12.70 12.72 12.73 12.75 12.77 12.78 12.80 12.82 12.84 12.85 12.87 12.89 12.92 12.95 12.97 

   27   13.01 13.03 13.05 13.07 13.08 13.09 13.11 13.13 13.15 13.16 13.17 13.20 13.22 13.23 13.25 13.27 13.30 13.32 13.35 13.37 

   26   13.39 13.41 13.43 13.45 13.47 13.48 13.50 13.52 13.54 13.55 13.56 13.58 13.60 13.62 13.64 13.65 13.68 13.70 13.73 13.75 

   25   13.73 13.76 13.78 13.80 13.82 13.84 13.86 13.88 13.91 13.92 13.94 13.96 13.98 14.00 14.01 14.03 14.05 14.07 14.10 14.12 

   24   13.98 14.00 14.03 14.05 14.06 14.08 14.10 14.13 14.14 14.16 14.18 14.20 14.22 14.24 14.26 14.27 14.30 14.33 14.35 14.37 

   23   14.20 14.22 14.25 14.27 14.29 14.31 14.33 14.35 14.37 14.39 14.40 14.42 14.44 14.46 14.48 14.50 14.52 14.54 14.57 14.59 

   22   14.39 14.41 14.44 14.46 14.48 14.50 14.52 14.54 14.56 14.58 14.60 14.62 14.64 14.66 14.68 14.70 14.72 14.75 14.77 14.79 

   21   14.56 14.58 14.61 14.63 14.65 14.66 14.69 14.71 14.73 14.75 14.76 14.79 14.81 14.83 14.85 14.87 14.90 14.92 14.95 14.97 

   20   14.69 14.72 14.74 14.76 14.78 14.80 14.83 14.85 14.87 14.89 14.91 14.93 14.96 14.98 15.00 15.02 15.04 15.07 15.09 15.12 

  

   19   14.84 14.87 14.89 14.92 14.94 14.96 14.98 15.01 15.03 15.05 15.07 15.10 15.13 15.15 15.17 15.19 15.22 15.24 15.26 15.28 

   18   14.98 15.01 15.03 15.06 15.08 15.09 15.12 15.14 15.16 15.18 15.20 15.23 15.26 15.28 15.30 15.33 15.35 15.38 15.41 15.43 

   17   15.07 15.10 15.13 15.15 15.19 15.21 15.23 15.26 15.28 15.31 15.33 15.35 15.38 15.40 15.42 15.44 15.47 15.49 15.52 15.54 

   16   15.14 15.17 15.20 15.22 15.25 15.27 15.30 15.33 15.35 15.38 15.40 15.43 15.46 15.49 15.52 15.54 15.57 15.59 15.61 15.64 

   15   15.19 15.22 15.25 15.27 15.30 15.32 15.35 15.38 15.40 15.43 15.45 15.48 15.51 15.54 15.56 15.59 15.62 15.64 15.67 15.70 

   14   15.27 15.30 15.33 15.36 15.39 15.41 15.44 15.47 15.49 15.52 15.54 15.57 15.59 15.62 15.64 15.66 15.69 15.72 15.75 15.77 

   13   15.30 15.34 15.37 15.40 15.42 15.45 15.48 15.51 15.54 15.57 15.59 15.62 15.65 15.68 15.71 15.74 15.76 15.79 15.82 15.85 

   12   15.32 15.35 15.38 15.41 15.44 15.47 15.50 15.53 15.56 15.59 15.61 15.64 15.67 15.70 15.73 15.76 15.79 15.82 15.85 15.88 

   11   15.31 15.34 15.37 15.40 15.43 15.46 15.49 15.52 15.55 15.58 15.61 15.64 15.67 15.70 15.73 15.76 15.79 15.82 15.85 15.89 

   10   15.27 15.30 15.34 15.37 15.40 15.43 15.46 15.49 15.52 15.55 15.58 15.61 15.64 15.67 15.70 15.73 15.76 15.80 15.83 15.87 

  

    9   15.25 15.29 15.32 15.35 15.38 15.42 15.45 15.48 15.51 15.54 15.57 15.60 15.63 15.67 15.70 15.73 15.76 15.80 15.83 15.87 

    8   15.21 15.25 15.28 15.31 15.34 15.38 15.41 15.44 15.47 15.51 15.54 15.57 15.60 15.64 15.67 15.70 15.74 15.77 15.81 15.85 

    7   15.15 15.18 15.21 15.25 15.28 15.31 15.35 15.38 15.41 15.45 15.48 15.51 15.55 15.58 15.61 15.65 15.69 15.72 15.76 15.80 

    6   15.06 15.09 15.13 15.16 15.19 15.23 15.26 15.30 15.33 15.36 15.40 15.43 15.47 15.50 15.54 15.57 15.61 15.65 15.69 15.73 

    5   14.95 14.98 15.02 15.05 15.09 15.12 15.15 15.19 15.22 15.26 15.29 15.33 15.36 15.40 15.43 15.47 15.51 15.55 15.59 15.63 

    4   14.86 14.89 14.93 14.96 15.00 15.03 15.07 15.10 15.14 15.17 15.21 15.24 15.28 15.32 15.36 15.39 15.43 15.47 15.52 15.56 

    3   14.73 14.77 14.80 14.84 14.87 14.91 14.95 14.99 15.02 15.06 15.10 15.14 15.18 15.21 15.25 15.29 15.34 15.38 15.42 15.46 

    2   14.58 14.61 14.65 14.68 14.72 14.76 14.79 14.83 14.87 14.91 14.95 14.99 15.03 15.07 15.12 15.16 15.21 15.25 15.30 15.34 

    1   14.43 14.46 14.49 14.53 14.57 14.60 14.64 14.68 14.72 14.76 14.80 14.84 14.88 14.92 14.96 15.00 15.05 15.09 15.13 15.18 

    0   14.26 14.29 14.33 14.36 14.40 14.44 14.48 14.52 14.56 14.60 14.64 14.68 14.72 14.75 14.80 14.84 14.88 14.93 14.97 15.02 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   -1   14.09 14.12 14.16 14.19 14.23 14.27 14.31 14.35 14.39 14.43 14.48 14.52 14.56 14.61 14.65 14.70 14.75 14.79 14.84 14.88 

   -2   13.91 13.94 13.98 14.01 14.05 14.09 14.13 14.17 14.21 14.26 14.30 14.34 14.39 14.43 14.48 14.52 14.57 14.61 14.66 14.71 

   -3   13.72 13.75 13.79 13.82 13.86 13.91 13.94 13.98 14.03 14.07 14.11 14.16 14.20 14.24 14.29 14.33 14.38 14.43 14.47 14.52 

   -4   13.50 13.53 13.57 13.61 13.65 13.69 13.73 13.77 13.81 13.85 13.90 13.94 13.99 14.04 14.08 14.13 14.18 14.22 14.27 14.32 

   -5   13.27 13.30 13.34 13.38 13.42 13.46 13.50 13.54 13.58 13.62 13.67 13.71 13.76 13.80 13.85 13.90 13.95 13.99 14.04 14.09 

   -6   13.05 13.09 13.13 13.16 13.20 13.24 13.28 13.33 13.37 13.41 13.46 13.50 13.55 13.60 13.64 13.69 13.74 13.79 13.84 13.89 

   -7   12.83 12.86 12.90 12.93 12.98 13.02 13.06 13.10 13.14 13.19 13.24 13.28 13.33 13.38 13.43 13.48 13.52 13.57 13.62 13.67 

   -8   12.58 12.61 12.65 12.68 12.73 12.77 12.81 12.85 12.90 12.94 12.99 13.03 13.08 13.13 13.18 13.23 13.28 13.33 13.38 13.43 

   -9   12.32 12.36 12.39 12.43 12.47 12.52 12.56 12.60 12.64 12.69 12.74 12.78 12.83 12.88 12.93 12.98 13.03 13.08 13.13 13.18 

  

  -10   12.07 12.10 12.14 12.18 12.22 12.26 12.30 12.34 12.39 12.43 12.48 12.52 12.57 12.62 12.67 12.72 12.77 12.82 12.87 12.92 

  -11   11.79 11.83 11.86 11.90 11.94 11.98 12.02 12.06 12.11 12.15 12.20 12.25 12.30 12.35 12.40 12.45 12.50 12.55 12.60 12.66 

  -12   11.51 11.54 11.57 11.61 11.65 11.69 11.73 11.78 11.82 11.87 11.92 11.97 12.02 12.07 12.12 12.17 12.22 12.28 12.33 12.39 

  -13   11.22 11.25 11.29 11.32 11.36 11.40 11.44 11.49 11.54 11.58 11.64 11.68 11.73 11.78 11.84 11.89 11.95 12.00 12.05 12.11 

  -14   10.93 10.96 10.99 11.03 11.06 11.11 11.15 11.19 11.24 11.29 11.34 11.39 11.44 11.49 11.54 11.59 11.65 11.70 11.76 11.81 

  -15   10.64 10.67 10.70 10.73 10.76 10.80 10.84 10.88 10.93 10.98 11.03 11.08 11.12 11.17 11.23 11.28 11.33 11.39 11.44 11.50 

  -16   10.28 10.30 10.33 10.36 10.40 10.44 10.48 10.52 10.56 10.61 10.66 10.70 10.75 10.79 10.84 10.89 10.95 11.00 11.06 11.12 

  -17    9.93  9.96  9.99 10.02 10.05 10.09 10.13 10.17 10.21 10.25 10.30 10.34 10.38 10.42 10.46 10.51 10.56 10.62 10.68 10.74 

  -18    9.59  9.62  9.65  9.68  9.71  9.75  9.78  9.81  9.85  9.89  9.93  9.96 10.00 10.04 10.07 10.12 10.17 10.23 10.28 10.34 

  -19    9.25  9.28  9.30  9.33  9.36  9.40  9.42  9.45  9.48  9.51  9.55  9.58  9.61  9.65  9.68  9.72  9.78  9.83  9.89  9.95 

  

  -20    8.91  8.93  8.95  8.98  9.01  9.05  9.08  9.10  9.13  9.17  9.20  9.23  9.25  9.28  9.32  9.35  9.40  9.46  9.51  9.57 

  -21    8.57  8.60  8.62  8.65  8.69  8.72  8.75  8.78  8.81  8.84  8.87  8.90  8.92  8.95  8.98  9.01  9.07  9.12  9.17  9.23 

  -22    8.25  8.28  8.30  8.33  8.36  8.39  8.41  8.44  8.47  8.50  8.53  8.56  8.58  8.61  8.64  8.67  8.72  8.77  8.82  8.87 

  -23    7.93  7.95  7.97  8.00  8.03  8.06  8.08  8.11  8.14  8.17  8.21  8.23  8.25  8.28  8.31  8.34  8.38  8.43  8.47  8.52 

  -24    7.61  7.63  7.66  7.68  7.71  7.75  7.77  7.80  7.83  7.86  7.90  7.92  7.94  7.96  7.99  8.02  8.06  8.10  8.15  8.19 

  -25    7.31  7.33  7.35  7.38  7.41  7.44  7.46  7.50  7.53  7.56  7.59  7.61  7.63  7.65  7.67  7.70  7.74  7.78  7.82  7.87 

  -26    6.98  7.00  7.02  7.04  7.07  7.09  7.11  7.13  7.15  7.18  7.20  7.22  7.24  7.26  7.28  7.31  7.34  7.37  7.39  7.42 

  -27    6.67  6.68  6.69  6.71  6.73  6.75  6.76  6.78  6.79  6.81  6.83  6.85  6.87  6.89  6.91  6.93  6.95  6.97  6.99  7.01 

  -28    6.36  6.37  6.38  6.39  6.41  6.43  6.43  6.44  6.46  6.47  6.49  6.50  6.52  6.53  6.55  6.57  6.58  6.59  6.60  6.62 

  -29    6.07  6.07  6.08  6.09  6.10  6.12  6.12  6.12  6.13  6.14  6.15  6.16  6.18  6.19  6.21  6.23  6.23  6.23  6.24  6.24 

  

  -30    5.79  5.79  5.80  5.80  5.81  5.82  5.82  5.82  5.82  5.82  5.83  5.84  5.85  5.87  5.88  5.90  5.89  5.88  5.88  5.87 

  -31    5.49  5.49  5.49  5.49  5.49  5.50  5.49  5.49  5.49  5.49  5.50  5.50  5.51  5.52  5.53  5.55  5.54  5.54  5.54  5.54 

  -32    5.21  5.20  5.20  5.19  5.19  5.19  5.18  5.18  5.18  5.18  5.18  5.18  5.19  5.20  5.20  5.21  5.21  5.22  5.22  5.22 

  -33    4.94  4.92  4.91  4.91  4.90  4.90  4.89  4.89  4.88  4.88  4.88  4.88  4.88  4.89  4.89  4.90  4.90  4.91  4.91  4.92 

  -34    4.67  4.66  4.65  4.64  4.63  4.62  4.61  4.61  4.60  4.60  4.60  4.60  4.60  4.59  4.59  4.59  4.60  4.61  4.62  4.63 

  -35    4.43  4.41  4.40  4.38  4.37  4.36  4.35  4.34  4.34  4.33  4.33  4.32  4.32  4.31  4.31  4.31  4.32  4.33  4.35  4.36 

  -36    4.21  4.20  4.19  4.19  4.18  4.17  4.17  4.16  4.15  4.15  4.14  4.13  4.13  4.12  4.11  4.11  4.12  4.12  4.13  4.14 

  -37    4.00  4.00  4.00  3.99  3.99  3.99  3.99  3.98  3.97  3.97  3.97  3.95  3.94  3.93  3.92  3.91  3.92  3.92  3.93  3.93 

  -38    3.80  3.80  3.81  3.81  3.82  3.82  3.81  3.81  3.80  3.80  3.80  3.78  3.76  3.75  3.74  3.72  3.73  3.73  3.73  3.73 

  -39    3.61  3.62  3.63  3.64  3.65  3.66  3.65  3.64  3.64  3.63  3.63  3.61  3.59  3.58  3.56  3.54  3.54  3.54  3.54  3.54 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

  -40    3.43  3.44  3.46  3.47  3.48  3.50  3.49  3.48  3.48  3.47  3.47  3.45  3.43  3.41  3.39  3.37  3.37  3.37  3.36  3.36 

  -41    3.27  3.28  3.28  3.29  3.29  3.30  3.29  3.28  3.28  3.27  3.26  3.24  3.22  3.20  3.18  3.16  3.16  3.15  3.15  3.15 

  -42    3.12  3.11  3.11  3.11  3.11  3.11  3.10  3.09  3.08  3.07  3.07  3.04  3.02  3.00  2.98  2.96  2.96  2.96  2.95  2.95 

  -43    2.97  2.96  2.95  2.94  2.94  2.93  2.92  2.91  2.90  2.89  2.88  2.86  2.83  2.81  2.79  2.77  2.77  2.77  2.77  2.77 

  -44    2.83  2.81  2.80  2.79  2.77  2.76  2.75  2.74  2.73  2.72  2.71  2.68  2.66  2.63  2.61  2.59  2.59  2.59  2.59  2.59 

  -45    2.69  2.67  2.65  2.63  2.62  2.60  2.59  2.57  2.56  2.55  2.54  2.51  2.49  2.47  2.44  2.42  2.42  2.42  2.42  2.42 

  -46    2.55  2.54  2.52  2.50  2.49  2.47  2.46  2.44  2.43  2.41  2.40  2.38  2.35  2.33  2.31  2.29  2.28  2.28  2.28  2.28 

  -47    2.42  2.41  2.39  2.38  2.37  2.35  2.34  2.32  2.30  2.28  2.27  2.24  2.22  2.20  2.18  2.16  2.15  2.15  2.15  2.14 

  -48    2.30  2.28  2.27  2.26  2.25  2.24  2.22  2.20  2.18  2.16  2.14  2.12  2.10  2.08  2.06  2.04  2.03  2.03  2.02  2.01 

  -49    2.18  2.17  2.16  2.15  2.14  2.13  2.10  2.08  2.06  2.04  2.02  2.00  1.98  1.96  1.94  1.92  1.91  1.90  1.90  1.89 

  

  -50    2.06  2.05  2.04  2.04  2.03  2.02  1.99  1.97  1.95  1.92  1.90  1.88  1.86  1.85  1.83  1.81  1.80  1.79  1.78  1.77 

  -51    1.95  1.94  1.93  1.93  1.92  1.91  1.89  1.86  1.84  1.82  1.80  1.78  1.76  1.74  1.72  1.71  1.69  1.68  1.67  1.65 

  -52    1.84  1.84  1.83  1.82  1.81  1.80  1.78  1.76  1.74  1.72  1.70  1.68  1.66  1.64  1.62  1.61  1.59  1.57  1.56  1.54 

  -53    1.74  1.73  1.73  1.72  1.71  1.70  1.68  1.66  1.64  1.62  1.60  1.58  1.56  1.54  1.53  1.51  1.49  1.47  1.45  1.44 

  -54    1.64  1.64  1.63  1.62  1.61  1.60  1.58  1.56  1.54  1.53  1.51  1.49  1.47  1.45  1.44  1.42  1.40  1.38  1.36  1.34 

  -55    1.55  1.54  1.53  1.53  1.52  1.51  1.49  1.47  1.46  1.44  1.42  1.40  1.38  1.37  1.35  1.33  1.31  1.29  1.26  1.24 

  -56    1.47  1.46  1.44  1.43  1.42  1.41  1.39  1.37  1.35  1.33  1.32  1.30  1.28  1.27  1.25  1.23  1.21  1.19  1.17  1.14 

  -57    1.39  1.37  1.36  1.34  1.33  1.31  1.29  1.27  1.26  1.24  1.22  1.20  1.19  1.17  1.15  1.14  1.12  1.09  1.07  1.05 

  -58    1.31  1.30  1.28  1.26  1.24  1.22  1.20  1.18  1.16  1.15  1.13  1.11  1.10  1.08  1.07  1.05  1.03  1.01  0.99  0.97 

  -59    1.24  1.22  1.20  1.18  1.15  1.13  1.11  1.10  1.08  1.06  1.04  1.03  1.01  1.00  0.98  0.97  0.95  0.93  0.91  0.88 

  

  -60    1.17  1.15  1.12  1.10  1.07  1.05  1.03  1.01  0.99  0.98  0.96  0.95  0.93  0.92  0.90  0.89  0.87  0.85  0.83  0.81 

  -61    1.10  1.07  1.05  1.02  1.00  0.97  0.96  0.94  0.93  0.91  0.89  0.88  0.86  0.85  0.83  0.82  0.80  0.79  0.77  0.76 

  -62    1.03  1.00  0.98  0.95  0.93  0.90  0.89  0.87  0.86  0.85  0.83  0.82  0.80  0.78  0.77  0.75  0.74  0.73  0.72  0.70 

  -63    0.96  0.94  0.91  0.89  0.86  0.84  0.82  0.81  0.80  0.78  0.77  0.75  0.74  0.72  0.71  0.69  0.68  0.67  0.67  0.66 

  -64    0.90  0.87  0.85  0.82  0.80  0.77  0.76  0.75  0.74  0.73  0.71  0.70  0.68  0.67  0.65  0.63  0.63  0.62  0.62  0.61 

  -65    0.84  0.81  0.79  0.76  0.73  0.71  0.70  0.69  0.68  0.67  0.66  0.64  0.63  0.61  0.60  0.58  0.58  0.57  0.57  0.56 

  -66    0.77  0.75  0.73  0.70  0.68  0.66  0.65  0.64  0.63  0.62  0.61  0.59  0.58  0.57  0.55  0.54  0.53  0.53  0.52  0.52 

  -67    0.71  0.69  0.67  0.65  0.63  0.62  0.60  0.59  0.58  0.57  0.56  0.55  0.53  0.52  0.51  0.50  0.49  0.49  0.48  0.47 

  -68    0.65  0.63  0.62  0.60  0.59  0.57  0.56  0.55  0.54  0.53  0.51  0.50  0.49  0.48  0.47  0.46  0.45  0.45  0.44  0.43 

  -69    0.59  0.58  0.57  0.55  0.54  0.53  0.52  0.51  0.49  0.48  0.47  0.46  0.45  0.44  0.43  0.42  0.42  0.41  0.40  0.39 

  

  -70    0.54  0.53  0.52  0.51  0.50  0.49  0.48  0.47  0.45  0.44  0.43  0.42  0.41  0.41  0.40  0.39  0.38  0.37  0.37  0.36 

  -71    0.50  0.49  0.48  0.47  0.46  0.45  0.43  0.42  0.41  0.40  0.39  0.38  0.37  0.37  0.36  0.35  0.35  0.34  0.33  0.32 

  -72    0.46  0.45  0.44  0.43  0.42  0.41  0.39  0.38  0.37  0.36  0.35  0.34  0.34  0.33  0.33  0.32  0.31  0.31  0.30  0.29 

  -73    0.42  0.41  0.40  0.39  0.38  0.37  0.36  0.34  0.33  0.32  0.31  0.31  0.30  0.30  0.30  0.29  0.28  0.28  0.27  0.26 

  -74    0.38  0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.28  0.27  0.27  0.27  0.26  0.26  0.25  0.24  0.23 

  -75    0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.25  0.25  0.24  0.24  0.24  0.23  0.22  0.22  0.21 

  -76    0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.23  0.22  0.22  0.22  0.22  0.22  0.21  0.20  0.19  0.19 

  -77    0.29  0.28  0.27  0.26  0.25  0.25  0.24  0.23  0.22  0.21  0.20  0.20  0.20  0.20  0.20  0.19  0.19  0.18  0.17  0.17 

  -78    0.26  0.25  0.24  0.24  0.23  0.22  0.22  0.21  0.20  0.19  0.18  0.18  0.18  0.18  0.18  0.17  0.17  0.16  0.16  0.15 

  -79    0.23  0.23  0.22  0.21  0.21  0.20  0.20  0.19  0.18  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.14  0.14 

  

  -80    0.21  0.20  0.20  0.19  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.13  0.13  0.12 

  -81    0.19  0.18  0.18  0.17  0.17  0.17  0.16  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.11 

  -82    0.17  0.16  0.16  0.16  0.15  0.15  0.15  0.14  0.14  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11 

  -83    0.15  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10 

  -84    0.14  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.09  0.09 

  -85    0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09 

  -86    0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08 

  -87    0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08 

  -88    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

  -89    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   89    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   88    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   87    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   86    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   85    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03 

   84    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   83    0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   82    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   81    0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

   80    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

  

   79    0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10 

   78    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.12 

   77    0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.14 

   76    0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.16 

   75    0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.18  0.18  0.19  0.19  0.19  0.19  0.19  0.19 

   74    0.20  0.20  0.20  0.20  0.20  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.22  0.22  0.23  0.23  0.23  0.23  0.23 

   73    0.24  0.24  0.24  0.24  0.24  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.26  0.26  0.26  0.27  0.27  0.27  0.27  0.27 

   72    0.28  0.28  0.28  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.30  0.30  0.31  0.31  0.32  0.32  0.32  0.32  0.32 

   71    0.32  0.33  0.33  0.34  0.34  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.36  0.36  0.37  0.37  0.37  0.37  0.37  0.37 

   70    0.37  0.38  0.39  0.39  0.40  0.41  0.41  0.41  0.41  0.41  0.41  0.41  0.42  0.42  0.43  0.43  0.43  0.43  0.43  0.43 

  

   69    0.43  0.44  0.45  0.46  0.47  0.48  0.48  0.48  0.48  0.48  0.48  0.48  0.49  0.49  0.49  0.50  0.50  0.50  0.50  0.50 

   68    0.51  0.52  0.52  0.53  0.54  0.55  0.55  0.56  0.56  0.56  0.56  0.56  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57 

   67    0.59  0.60  0.61  0.62  0.63  0.64  0.64  0.64  0.64  0.65  0.65  0.65  0.65  0.65  0.65  0.66  0.66  0.65  0.65  0.65 

   66    0.68  0.69  0.70  0.71  0.72  0.73  0.73  0.74  0.74  0.74  0.75  0.75  0.75  0.75  0.75  0.75  0.75  0.75  0.74  0.74 

   65    0.78  0.79  0.80  0.81  0.82  0.83  0.84  0.84  0.85  0.85  0.86  0.86  0.86  0.85  0.85  0.85  0.85  0.85  0.84  0.84 

   64    0.89  0.90  0.91  0.92  0.93  0.93  0.94  0.95  0.96  0.96  0.97  0.97  0.97  0.96  0.96  0.96  0.96  0.96  0.96  0.96 

   63    1.02  1.03  1.03  1.04  1.04  1.05  1.06  1.06  1.07  1.08  1.09  1.09  1.09  1.09  1.08  1.08  1.08  1.08  1.08  1.08 

   62    1.16  1.16  1.17  1.17  1.17  1.17  1.18  1.19  1.20  1.21  1.21  1.21  1.22  1.22  1.22  1.22  1.22  1.22  1.22  1.22 

   61    1.31  1.31  1.31  1.31  1.31  1.31  1.32  1.32  1.33  1.34  1.35  1.35  1.36  1.36  1.36  1.36  1.36  1.36  1.37  1.37 

   60    1.48  1.47  1.47  1.46  1.46  1.45  1.46  1.47  1.48  1.49  1.50  1.50  1.51  1.51  1.52  1.52  1.52  1.52  1.53  1.53 

  

   59    1.64  1.64  1.63  1.63  1.62  1.61  1.62  1.64  1.65  1.66  1.67  1.68  1.68  1.68  1.68  1.69  1.69  1.69  1.69  1.69 

   58    1.82  1.81  1.81  1.80  1.79  1.79  1.80  1.82  1.83  1.85  1.86  1.86  1.86  1.86  1.86  1.86  1.87  1.87  1.87  1.87 

   57    2.01  2.00  1.99  1.99  1.98  1.97  1.99  2.01  2.03  2.05  2.07  2.06  2.06  2.06  2.06  2.06  2.06  2.06  2.06  2.06 

   56    2.21  2.20  2.19  2.19  2.18  2.18  2.20  2.22  2.24  2.26  2.28  2.28  2.28  2.27  2.27  2.26  2.26  2.27  2.27  2.27 

   55    2.42  2.41  2.41  2.40  2.40  2.39  2.42  2.44  2.47  2.49  2.52  2.51  2.50  2.50  2.49  2.48  2.48  2.48  2.49  2.49 

   54    2.66  2.65  2.65  2.64  2.63  2.63  2.65  2.68  2.70  2.73  2.75  2.75  2.74  2.74  2.73  2.72  2.73  2.73  2.73  2.74 

   53    2.91  2.90  2.90  2.89  2.89  2.88  2.90  2.93  2.95  2.98  3.00  3.00  2.99  2.99  2.99  2.98  2.99  2.99  3.00  3.01 

   52    3.18  3.17  3.17  3.16  3.16  3.15  3.17  3.20  3.22  3.24  3.26  3.26  3.26  3.26  3.26  3.26  3.27  3.28  3.29  3.29 

   51    3.46  3.46  3.45  3.45  3.44  3.44  3.46  3.48  3.50  3.52  3.54  3.54  3.54  3.55  3.55  3.55  3.56  3.57  3.59  3.60 

   50    3.76  3.76  3.75  3.75  3.74  3.74  3.76  3.78  3.79  3.81  3.83  3.84  3.84  3.85  3.85  3.86  3.88  3.89  3.91  3.92 

  

   49    4.04  4.04  4.04  4.03  4.03  4.02  4.04  4.06  4.08  4.10  4.12  4.13  4.14  4.15  4.15  4.16  4.17  4.19  4.20  4.21 

   48    4.34  4.34  4.33  4.33  4.33  4.32  4.34  4.37  4.39  4.41  4.43  4.44  4.45  4.46  4.47  4.47  4.48  4.49  4.50  4.51 

   47    4.65  4.65  4.64  4.64  4.64  4.63  4.66  4.68  4.71  4.73  4.76  4.76  4.77  4.78  4.79  4.80  4.81  4.81  4.82  4.82 

   46    4.97  4.97  4.97  4.96  4.96  4.95  4.98  5.01  5.03  5.06  5.09  5.10  5.11  5.12  5.13  5.14  5.14  5.14  5.14  5.14 

   45    5.31  5.31  5.30  5.30  5.29  5.29  5.32  5.35  5.38  5.41  5.44  5.45  5.46  5.47  5.49  5.50  5.49  5.49  5.48  5.48 

   44    5.69  5.69  5.69  5.69  5.68  5.68  5.71  5.74  5.77  5.80  5.83  5.84  5.86  5.87  5.88  5.89  5.89  5.89  5.89  5.89 

   43    6.09  6.09  6.09  6.09  6.09  6.10  6.12  6.15  6.18  6.21  6.24  6.25  6.26  6.27  6.29  6.30  6.31  6.31  6.32  6.33 

   42    6.51  6.51  6.51  6.52  6.52  6.53  6.55  6.58  6.61  6.64  6.67  6.68  6.69  6.70  6.71  6.73  6.74  6.75  6.77  6.78 

   41    6.94  6.94  6.95  6.96  6.97  6.98  7.00  7.03  7.05  7.08  7.11  7.12  7.13  7.14  7.15  7.17  7.19  7.21  7.23  7.26 

   40    7.38  7.39  7.40  7.41  7.43  7.44  7.46  7.48  7.51  7.53  7.56  7.57  7.58  7.59  7.61  7.62  7.65  7.68  7.71  7.75 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   39    7.90  7.91  7.92  7.94  7.95  7.97  7.99  8.01  8.03  8.06  8.08  8.09  8.11  8.13  8.15  8.17  8.20  8.23  8.26  8.30 

   38    8.43  8.45  8.46  8.48  8.50  8.52  8.54  8.56  8.58  8.60  8.63  8.65  8.67  8.69  8.72  8.75  8.78  8.81  8.84  8.87 

   37    8.98  9.00  9.02  9.04  9.06  9.09  9.10  9.12  9.14  9.16  9.19  9.21  9.24  9.27  9.31  9.34  9.37  9.40  9.43  9.47 

   36    9.54  9.57  9.59  9.61  9.64  9.67  9.68  9.70  9.71  9.74  9.76  9.79  9.83  9.87  9.91  9.96  9.98 10.01 10.04 10.08 

   35   10.13 10.15 10.18 10.21 10.24 10.27 10.28 10.29 10.31 10.33 10.35 10.39 10.44 10.49 10.54 10.59 10.62 10.64 10.67 10.71 

   34   10.55 10.58 10.61 10.64 10.67 10.70 10.71 10.73 10.75 10.77 10.79 10.83 10.87 10.92 10.97 11.01 11.04 11.07 11.10 11.13 

   33   10.97 10.99 11.02 11.05 11.07 11.10 11.12 11.14 11.17 11.20 11.22 11.26 11.30 11.34 11.39 11.44 11.46 11.49 11.52 11.56 

   32   11.38 11.40 11.43 11.46 11.49 11.53 11.53 11.55 11.58 11.61 11.64 11.68 11.72 11.76 11.80 11.85 11.88 11.91 11.94 11.97 

   31   11.78 11.81 11.83 11.86 11.88 11.92 11.94 11.97 12.00 12.03 12.06 12.10 12.13 12.17 12.21 12.26 12.28 12.31 12.35 12.38 

   30   12.17 12.20 12.23 12.26 12.30 12.33 12.36 12.39 12.42 12.45 12.49 12.52 12.55 12.58 12.62 12.66 12.69 12.72 12.75 12.78 

  

   29   12.59 12.61 12.64 12.67 12.70 12.74 12.77 12.79 12.82 12.86 12.90 12.92 12.95 12.98 13.02 13.06 13.09 13.12 13.15 13.19 

   28   13.00 13.02 13.04 13.07 13.10 13.13 13.16 13.18 13.21 13.25 13.28 13.31 13.34 13.38 13.41 13.46 13.48 13.51 13.54 13.58 

   27   13.40 13.42 13.45 13.47 13.50 13.53 13.55 13.57 13.59 13.63 13.66 13.69 13.72 13.75 13.79 13.83 13.85 13.89 13.92 13.96 

   26   13.78 13.80 13.83 13.85 13.88 13.91 13.93 13.95 13.97 14.00 14.03 14.06 14.09 14.12 14.15 14.19 14.22 14.25 14.28 14.32 

   25   14.14 14.16 14.18 14.21 14.23 14.26 14.28 14.30 14.33 14.36 14.39 14.41 14.44 14.47 14.51 14.55 14.58 14.61 14.64 14.68 

   24   14.40 14.42 14.44 14.46 14.48 14.51 14.53 14.55 14.58 14.60 14.64 14.66 14.69 14.72 14.76 14.80 14.83 14.86 14.89 14.93 

   23   14.61 14.64 14.66 14.69 14.72 14.74 14.77 14.79 14.81 14.84 14.88 14.90 14.93 14.96 15.00 15.04 15.06 15.09 15.13 15.16 

   22   14.81 14.83 14.86 14.89 14.91 14.94 14.97 14.99 15.02 15.05 15.09 15.12 15.15 15.18 15.21 15.26 15.28 15.31 15.35 15.39 

   21   14.99 15.02 15.04 15.07 15.10 15.12 15.15 15.17 15.20 15.24 15.27 15.30 15.33 15.36 15.40 15.44 15.47 15.50 15.53 15.57 

   20   15.14 15.17 15.19 15.22 15.25 15.28 15.31 15.34 15.37 15.40 15.44 15.47 15.50 15.53 15.57 15.61 15.64 15.67 15.70 15.74 

  

   19   15.31 15.33 15.36 15.39 15.42 15.46 15.48 15.51 15.54 15.58 15.62 15.64 15.67 15.71 15.75 15.79 15.82 15.85 15.88 15.92 

   18   15.46 15.48 15.51 15.54 15.57 15.60 15.63 15.66 15.69 15.73 15.77 15.80 15.83 15.86 15.90 15.95 15.97 16.01 16.04 16.08 

   17   15.57 15.60 15.63 15.66 15.69 15.73 15.76 15.79 15.82 15.85 15.89 15.92 15.95 15.99 16.03 16.07 16.10 16.14 16.17 16.21 

   16   15.66 15.69 15.72 15.75 15.78 15.81 15.85 15.88 15.91 15.95 15.99 16.02 16.06 16.10 16.14 16.18 16.21 16.24 16.28 16.32 

   15   15.73 15.76 15.79 15.82 15.86 15.89 15.92 15.95 15.98 16.02 16.06 16.09 16.13 16.16 16.21 16.25 16.28 16.32 16.36 16.40 

   14   15.80 15.84 15.87 15.90 15.94 15.97 16.01 16.04 16.08 16.12 16.16 16.20 16.23 16.27 16.31 16.36 16.39 16.43 16.47 16.51 

   13   15.87 15.90 15.93 15.96 16.00 16.03 16.07 16.10 16.14 16.18 16.22 16.25 16.29 16.33 16.37 16.42 16.45 16.49 16.53 16.57 

   12   15.91 15.95 15.98 16.02 16.05 16.09 16.12 16.15 16.19 16.23 16.27 16.30 16.34 16.38 16.42 16.47 16.50 16.54 16.58 16.62 

   11   15.92 15.95 15.99 16.02 16.06 16.10 16.13 16.17 16.21 16.25 16.30 16.33 16.37 16.41 16.45 16.50 16.53 16.57 16.61 16.66 

   10   15.90 15.93 15.97 16.01 16.04 16.08 16.12 16.16 16.20 16.24 16.28 16.32 16.36 16.40 16.44 16.49 16.53 16.57 16.61 16.65 

  

    9   15.90 15.94 15.98 16.01 16.05 16.09 16.13 16.17 16.21 16.25 16.30 16.33 16.38 16.42 16.46 16.51 16.55 16.59 16.63 16.68 

    8   15.88 15.92 15.96 16.00 16.04 16.08 16.12 16.16 16.20 16.24 16.29 16.33 16.37 16.41 16.45 16.50 16.54 16.58 16.63 16.67 

    7   15.84 15.88 15.92 15.96 16.00 16.04 16.08 16.12 16.16 16.21 16.25 16.29 16.33 16.38 16.42 16.47 16.51 16.55 16.60 16.64 

    6   15.77 15.81 15.85 15.89 15.93 15.97 16.01 16.06 16.10 16.14 16.19 16.23 16.27 16.32 16.36 16.41 16.45 16.49 16.54 16.59 

    5   15.67 15.71 15.75 15.79 15.84 15.88 15.92 15.97 16.01 16.05 16.10 16.14 16.19 16.23 16.27 16.32 16.36 16.41 16.46 16.50 

    4   15.60 15.64 15.68 15.73 15.77 15.82 15.86 15.90 15.95 16.00 16.04 16.09 16.13 16.17 16.22 16.27 16.31 16.36 16.40 16.45 

    3   15.50 15.55 15.59 15.64 15.68 15.73 15.77 15.82 15.86 15.91 15.96 16.00 16.05 16.09 16.14 16.19 16.23 16.28 16.33 16.37 

    2   15.38 15.43 15.48 15.52 15.57 15.62 15.66 15.71 15.75 15.80 15.85 15.89 15.94 15.99 16.03 16.08 16.13 16.18 16.22 16.27 

    1   15.22 15.27 15.32 15.37 15.42 15.47 15.52 15.57 15.61 15.66 15.71 15.76 15.81 15.85 15.90 15.95 16.00 16.04 16.09 16.13 

    0   15.06 15.11 15.16 15.20 15.25 15.30 15.35 15.40 15.44 15.49 15.54 15.59 15.64 15.68 15.73 15.78 15.83 15.88 15.92 15.97 

  



248 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   -1   14.93 14.98 15.03 15.08 15.13 15.17 15.22 15.27 15.32 15.36 15.41 15.46 15.51 15.56 15.61 15.66 15.71 15.76 15.81 15.86 

   -2   14.76 14.81 14.86 14.91 14.96 15.01 15.06 15.11 15.16 15.21 15.26 15.31 15.36 15.41 15.46 15.51 15.56 15.61 15.65 15.70 

   -3   14.57 14.62 14.67 14.72 14.77 14.82 14.87 14.92 14.97 15.02 15.07 15.13 15.18 15.23 15.28 15.33 15.38 15.43 15.48 15.53 

   -4   14.37 14.42 14.47 14.52 14.57 14.62 14.67 14.72 14.78 14.83 14.88 14.93 14.98 15.03 15.09 15.14 15.19 15.24 15.28 15.33 

   -5   14.14 14.19 14.24 14.29 14.34 14.39 14.44 14.50 14.55 14.60 14.65 14.70 14.76 14.81 14.86 14.91 14.96 15.01 15.06 15.10 

   -6   13.94 13.99 14.04 14.09 14.14 14.19 14.25 14.30 14.35 14.41 14.46 14.51 14.57 14.62 14.67 14.72 14.77 14.82 14.87 14.92 

   -7   13.72 13.77 13.83 13.88 13.93 13.98 14.04 14.09 14.14 14.20 14.25 14.30 14.36 14.41 14.46 14.51 14.56 14.61 14.66 14.70 

   -8   13.48 13.54 13.59 13.64 13.69 13.74 13.80 13.85 13.91 13.96 14.01 14.07 14.12 14.17 14.22 14.27 14.32 14.37 14.42 14.47 

   -9   13.23 13.28 13.33 13.39 13.44 13.49 13.55 13.60 13.66 13.71 13.76 13.82 13.87 13.92 13.97 14.02 14.07 14.12 14.17 14.22 

  

  -10   12.97 13.02 13.07 13.13 13.18 13.23 13.29 13.34 13.39 13.45 13.50 13.55 13.60 13.65 13.70 13.75 13.80 13.85 13.89 13.94 

  -11   12.71 12.76 12.81 12.86 12.91 12.97 13.02 13.07 13.13 13.18 13.23 13.28 13.33 13.38 13.42 13.47 13.52 13.57 13.61 13.66 

  -12   12.44 12.49 12.54 12.59 12.64 12.69 12.74 12.80 12.85 12.90 12.95 13.00 13.05 13.09 13.14 13.18 13.24 13.28 13.33 13.37 

  -13   12.17 12.21 12.26 12.31 12.36 12.41 12.46 12.51 12.56 12.61 12.66 12.71 12.75 12.80 12.84 12.88 12.93 12.97 13.02 13.06 

  -14   11.87 11.91 11.96 12.01 12.06 12.11 12.16 12.20 12.25 12.30 12.35 12.39 12.44 12.48 12.52 12.55 12.60 12.64 12.68 12.73 

  -15   11.56 11.60 11.65 11.69 11.74 11.78 11.83 11.88 11.93 11.97 12.02 12.06 12.10 12.14 12.18 12.22 12.26 12.31 12.35 12.39 

  -16   11.18 11.22 11.26 11.31 11.35 11.39 11.44 11.49 11.53 11.58 11.62 11.66 11.71 11.75 11.79 11.82 11.87 11.91 11.95 11.98 

  -17   10.80 10.84 10.88 10.92 10.97 11.01 11.05 11.10 11.14 11.18 11.22 11.26 11.30 11.34 11.38 11.41 11.45 11.48 11.52 11.56 

  -18   10.40 10.44 10.49 10.53 10.57 10.61 10.65 10.69 10.73 10.77 10.81 10.85 10.89 10.92 10.96 11.00 11.04 11.08 11.11 11.15 

  -19   10.01 10.05 10.09 10.13 10.17 10.21 10.25 10.29 10.33 10.37 10.41 10.45 10.49 10.52 10.56 10.59 10.63 10.66 10.70 10.73 

  

  -20    9.63  9.67  9.71  9.75  9.79  9.83  9.87  9.90  9.94  9.98 10.01 10.05 10.08 10.12 10.15 10.18 10.21 10.24 10.27 10.30 

  -21    9.28  9.32  9.35  9.39  9.42  9.46  9.49  9.53  9.56  9.59  9.62  9.65  9.67  9.69  9.72  9.74  9.77  9.80  9.83  9.85 

  -22    8.93  8.96  8.99  9.02  9.05  9.07  9.11  9.14  9.17  9.21  9.24  9.26  9.28  9.29  9.31  9.33  9.35  9.37  9.39  9.41 

  -23    8.57  8.60  8.62  8.65  8.68  8.71  8.74  8.77  8.81  8.84  8.87  8.88  8.89  8.90  8.90  8.91  8.92  8.93  8.95  8.96 

  -24    8.24  8.26  8.28  8.31  8.33  8.35  8.38  8.41  8.44  8.47  8.49  8.49  8.50  8.50  8.49  8.49  8.50  8.52  8.53  8.54 

  -25    7.91  7.93  7.94  7.96  7.98  7.99  8.02  8.05  8.08  8.10  8.13  8.13  8.12  8.11  8.11  8.10  8.11  8.11  8.12  8.12 

  -26    7.46  7.47  7.48  7.50  7.51  7.53  7.55  7.57  7.59  7.61  7.63  7.62  7.61  7.60  7.59  7.58  7.58  7.59  7.59  7.59 

  -27    7.03  7.04  7.05  7.06  7.07  7.09  7.10  7.11  7.12  7.13  7.14  7.13  7.12  7.11  7.10  7.08  7.09  7.09  7.09  7.09 

  -28    6.63  6.64  6.64  6.65  6.65  6.66  6.66  6.67  6.68  6.68  6.68  6.67  6.66  6.65  6.63  6.61  6.61  6.61  6.61  6.60 

  -29    6.24  6.24  6.24  6.25  6.25  6.25  6.26  6.25  6.25  6.25  6.25  6.23  6.22  6.20  6.18  6.16  6.16  6.16  6.15  6.15 

  

  -30    5.87  5.87  5.87  5.87  5.87  5.87  5.86  5.86  5.85  5.84  5.83  5.81  5.80  5.78  5.76  5.74  5.74  5.73  5.73  5.72 

  -31    5.54  5.54  5.54  5.54  5.54  5.53  5.52  5.52  5.51  5.50  5.49  5.48  5.46  5.44  5.43  5.41  5.40  5.40  5.39  5.38 

  -32    5.23  5.22  5.22  5.22  5.21  5.21  5.20  5.20  5.19  5.18  5.17  5.15  5.14  5.12  5.10  5.09  5.08  5.08  5.07  5.07 

  -33    4.93  4.92  4.92  4.92  4.91  4.91  4.90  4.89  4.88  4.87  4.85  4.84  4.83  4.82  4.80  4.79  4.78  4.78  4.77  4.76 

  -34    4.64  4.64  4.63  4.63  4.62  4.62  4.60  4.59  4.58  4.57  4.56  4.55  4.54  4.52  4.51  4.49  4.49  4.48  4.48  4.47 

  -35    4.37  4.36  4.36  4.35  4.35  4.34  4.33  4.32  4.31  4.29  4.28  4.27  4.26  4.25  4.23  4.22  4.21  4.21  4.20  4.19 

  -36    4.15  4.14  4.13  4.12  4.12  4.11  4.09  4.08  4.07  4.05  4.04  4.02  4.01  3.99  3.97  3.95  3.94  3.93  3.92  3.90 

  -37    3.94  3.93  3.92  3.90  3.89  3.88  3.87  3.85  3.84  3.83  3.81  3.79  3.77  3.74  3.72  3.70  3.68  3.67  3.65  3.64 

  -38    3.74  3.72  3.71  3.70  3.68  3.67  3.65  3.64  3.62  3.61  3.59  3.56  3.54  3.51  3.48  3.46  3.44  3.42  3.40  3.38 

  -39    3.54  3.53  3.51  3.50  3.48  3.46  3.45  3.43  3.42  3.40  3.38  3.35  3.32  3.29  3.26  3.23  3.20  3.18  3.16  3.14 

  



249 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

  -40    3.36  3.34  3.32  3.30  3.29  3.27  3.25  3.23  3.22  3.20  3.18  3.15  3.11  3.08  3.04  3.01  2.99  2.96  2.94  2.92 

  -41    3.15  3.13  3.11  3.09  3.07  3.05  3.03  3.01  2.99  2.98  2.96  2.93  2.90  2.86  2.83  2.80  2.77  2.75  2.72  2.70 

  -42    2.95  2.93  2.91  2.89  2.86  2.84  2.82  2.81  2.79  2.77  2.75  2.72  2.69  2.66  2.63  2.60  2.57  2.55  2.52  2.49 

  -43    2.76  2.74  2.72  2.69  2.67  2.65  2.63  2.61  2.59  2.57  2.55  2.52  2.50  2.47  2.44  2.41  2.38  2.36  2.33  2.30 

  -44    2.59  2.56  2.54  2.51  2.49  2.46  2.44  2.42  2.40  2.39  2.37  2.34  2.31  2.29  2.26  2.24  2.21  2.18  2.15  2.12 

  -45    2.42  2.39  2.37  2.34  2.32  2.29  2.27  2.25  2.23  2.21  2.19  2.17  2.14  2.12  2.09  2.07  2.04  2.01  1.98  1.95 

  -46    2.28  2.25  2.22  2.19  2.16  2.14  2.12  2.10  2.08  2.06  2.04  2.01  1.99  1.97  1.94  1.92  1.89  1.87  1.84  1.81 

  -47    2.14  2.11  2.08  2.05  2.02  1.99  1.97  1.95  1.93  1.91  1.89  1.87  1.85  1.83  1.80  1.78  1.76  1.73  1.71  1.68 

  -48    2.00  1.97  1.95  1.92  1.89  1.86  1.84  1.82  1.80  1.78  1.76  1.74  1.72  1.69  1.67  1.65  1.63  1.60  1.58  1.56 

  -49    1.88  1.85  1.82  1.79  1.76  1.73  1.71  1.69  1.67  1.65  1.63  1.61  1.59  1.57  1.55  1.53  1.51  1.48  1.46  1.44 

  

  -50    1.76  1.73  1.70  1.67  1.64  1.61  1.59  1.57  1.55  1.53  1.51  1.49  1.47  1.45  1.43  1.41  1.39  1.37  1.35  1.33 

  -51    1.64  1.61  1.58  1.55  1.52  1.50  1.47  1.45  1.43  1.41  1.39  1.37  1.35  1.33  1.31  1.29  1.27  1.25  1.23  1.21 

  -52    1.53  1.50  1.47  1.44  1.41  1.39  1.37  1.34  1.32  1.30  1.28  1.26  1.24  1.21  1.19  1.17  1.16  1.14  1.12  1.10 

  -53    1.42  1.39  1.36  1.34  1.31  1.29  1.26  1.24  1.21  1.19  1.17  1.15  1.13  1.11  1.09  1.07  1.05  1.04  1.02  1.00 

  -54    1.32  1.29  1.27  1.24  1.22  1.19  1.17  1.14  1.12  1.10  1.07  1.05  1.03  1.01  0.99  0.97  0.96  0.94  0.93  0.91 

  -55    1.22  1.20  1.17  1.15  1.12  1.10  1.08  1.05  1.03  1.00  0.98  0.96  0.94  0.92  0.90  0.88  0.87  0.85  0.84  0.82 

  -56    1.12  1.10  1.08  1.06  1.04  1.02  1.00  0.98  0.95  0.93  0.91  0.89  0.86  0.84  0.82  0.81  0.79  0.78  0.77  0.75 

  -57    1.03  1.01  1.00  0.98  0.96  0.94  0.92  0.90  0.88  0.86  0.84  0.82  0.80  0.78  0.75  0.73  0.72  0.71  0.70  0.68 

  -58    0.95  0.93  0.92  0.90  0.89  0.87  0.85  0.83  0.82  0.80  0.78  0.76  0.73  0.71  0.69  0.67  0.66  0.64  0.63  0.62 

  -59    0.86  0.85  0.84  0.83  0.82  0.80  0.79  0.77  0.75  0.73  0.72  0.69  0.67  0.65  0.63  0.61  0.60  0.59  0.58  0.56 

  

  -60    0.79  0.78  0.77  0.76  0.75  0.74  0.72  0.71  0.69  0.68  0.66  0.64  0.61  0.59  0.57  0.55  0.54  0.53  0.52  0.51 

  -61    0.74  0.73  0.72  0.70  0.69  0.68  0.66  0.65  0.63  0.61  0.60  0.58  0.56  0.54  0.52  0.50  0.49  0.48  0.47  0.46 

  -62    0.69  0.68  0.66  0.65  0.63  0.62  0.60  0.59  0.57  0.55  0.54  0.52  0.50  0.49  0.47  0.46  0.44  0.43  0.42  0.41 

  -63    0.65  0.63  0.61  0.60  0.58  0.57  0.55  0.53  0.52  0.50  0.48  0.47  0.46  0.44  0.43  0.41  0.40  0.39  0.37  0.36 

  -64    0.60  0.58  0.57  0.55  0.53  0.52  0.50  0.48  0.47  0.45  0.44  0.42  0.41  0.40  0.39  0.38  0.36  0.35  0.33  0.32 

  -65    0.56  0.54  0.52  0.50  0.49  0.47  0.45  0.44  0.42  0.41  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.31  0.30  0.28 

  -66    0.51  0.49  0.48  0.46  0.44  0.43  0.41  0.40  0.38  0.37  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.26  0.25 

  -67    0.47  0.45  0.43  0.42  0.40  0.39  0.37  0.36  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.22 

  -68    0.42  0.41  0.39  0.38  0.37  0.35  0.34  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20 

  -69    0.39  0.37  0.36  0.35  0.33  0.32  0.31  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.19  0.18 

  

  -70    0.35  0.34  0.33  0.31  0.30  0.29  0.28  0.26  0.25  0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.18  0.17  0.17  0.16 

  -71    0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.21  0.20  0.20  0.19  0.18  0.18  0.17  0.16  0.15  0.15  0.14 

  -72    0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.12 

  -73    0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.16  0.16  0.15  0.15  0.14  0.14  0.13  0.12  0.12  0.11 

  -74    0.22  0.21  0.21  0.20  0.19  0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10 

  -75    0.20  0.19  0.18  0.18  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09 

  -76    0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.08 

  -77    0.16  0.16  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.07 

  -78    0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07 

  -79    0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.06 

  

  -80    0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.06  0.06 

  -81    0.11  0.11  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.06  0.06  0.06 

  -82    0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06 

  -83    0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06 

  -84    0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06 

  -85    0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06 

  -86    0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06 

  -87    0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06 

  -88    0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 

  -89    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   89    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   88    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   87    0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   86    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   85    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   84    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   83    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   82    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

   81    0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 

   80    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 

  

   79    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11 

   78    0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.13 

   77    0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.15  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.15 

   76    0.16  0.16  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.17  0.17 

   75    0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.20  0.20  0.20  0.20  0.19  0.19  0.18  0.18  0.18  0.19  0.19  0.20 

   74    0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.24  0.24  0.23  0.23  0.23  0.22  0.22  0.22  0.23  0.23  0.23 

   73    0.27  0.27  0.27  0.27  0.27  0.27  0.28  0.28  0.28  0.28  0.28  0.28  0.27  0.27  0.26  0.26  0.26  0.27  0.27  0.28 

   72    0.32  0.32  0.32  0.32  0.32  0.32  0.33  0.33  0.33  0.33  0.34  0.33  0.33  0.32  0.31  0.31  0.31  0.32  0.32  0.33 

   71    0.37  0.37  0.38  0.38  0.38  0.38  0.39  0.39  0.39  0.39  0.39  0.39  0.38  0.38  0.37  0.37  0.37  0.38  0.38  0.39 

   70    0.43  0.43  0.44  0.44  0.45  0.45  0.45  0.45  0.46  0.46  0.46  0.45  0.45  0.44  0.44  0.43  0.44  0.44  0.45  0.45 

  

   69    0.50  0.50  0.50  0.51  0.51  0.52  0.52  0.52  0.52  0.52  0.52  0.52  0.51  0.51  0.50  0.50  0.51  0.51  0.52  0.52 

   68    0.57  0.57  0.58  0.58  0.58  0.59  0.59  0.59  0.59  0.59  0.60  0.59  0.59  0.59  0.58  0.58  0.58  0.59  0.59  0.60 

   67    0.65  0.65  0.66  0.66  0.66  0.67  0.67  0.67  0.67  0.67  0.67  0.67  0.67  0.67  0.67  0.66  0.67  0.67  0.68  0.68 

   66    0.74  0.74  0.75  0.75  0.75  0.75  0.76  0.76  0.76  0.76  0.76  0.76  0.76  0.76  0.76  0.76  0.77  0.77  0.77  0.78 

   65    0.84  0.84  0.84  0.85  0.85  0.85  0.85  0.85  0.85  0.85  0.85  0.85  0.86  0.86  0.87  0.87  0.87  0.87  0.88  0.88 

   64    0.95  0.96  0.96  0.96  0.96  0.96  0.96  0.96  0.96  0.96  0.96  0.97  0.98  0.98  0.99  0.99  0.99  0.99  0.99  1.00 

   63    1.08  1.08  1.08  1.08  1.09  1.09  1.09  1.09  1.09  1.09  1.09  1.10  1.10  1.11  1.12  1.12  1.12  1.12  1.12  1.13 

   62    1.22  1.22  1.22  1.22  1.22  1.22  1.22  1.23  1.23  1.23  1.23  1.24  1.25  1.26  1.26  1.27  1.27  1.27  1.27  1.27 

   61    1.37  1.37  1.37  1.37  1.37  1.37  1.37  1.38  1.38  1.38  1.38  1.39  1.40  1.41  1.42  1.43  1.43  1.43  1.43  1.42 

   60    1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.54  1.54  1.55  1.55  1.56  1.57  1.59  1.60  1.61  1.61  1.60  1.60  1.59 

  

   59    1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.71  1.72  1.72  1.73  1.74  1.75  1.76  1.77  1.78  1.78  1.78  1.77  1.77 

   58    1.87  1.88  1.88  1.88  1.88  1.88  1.89  1.90  1.90  1.91  1.92  1.93  1.94  1.94  1.95  1.96  1.96  1.96  1.96  1.97 

   57    2.07  2.07  2.07  2.07  2.07  2.08  2.09  2.10  2.11  2.12  2.13  2.13  2.14  2.15  2.15  2.16  2.16  2.17  2.17  2.17 

   56    2.27  2.27  2.28  2.28  2.28  2.29  2.30  2.31  2.32  2.34  2.35  2.35  2.36  2.36  2.36  2.37  2.37  2.38  2.39  2.40 

   55    2.49  2.49  2.50  2.50  2.51  2.51  2.53  2.54  2.56  2.57  2.59  2.59  2.59  2.59  2.59  2.59  2.60  2.61  2.63  2.64 

   54    2.74  2.75  2.75  2.76  2.76  2.76  2.78  2.79  2.81  2.82  2.84  2.84  2.84  2.84  2.84  2.84  2.85  2.86  2.87  2.89 

   53    3.01  3.02  3.02  3.03  3.03  3.04  3.05  3.06  3.08  3.09  3.10  3.10  3.10  3.10  3.10  3.10  3.11  3.12  3.14  3.15 

   52    3.30  3.31  3.31  3.32  3.32  3.33  3.34  3.35  3.36  3.37  3.39  3.38  3.38  3.38  3.38  3.37  3.39  3.40  3.42  3.43 

   51    3.61  3.62  3.62  3.63  3.63  3.64  3.65  3.66  3.67  3.68  3.68  3.68  3.68  3.68  3.67  3.67  3.68  3.70  3.71  3.73 

   50    3.94  3.95  3.95  3.96  3.96  3.97  3.98  3.98  3.99  3.99  4.00  4.00  3.99  3.99  3.98  3.98  4.00  4.01  4.03  4.04 

  

   49    4.22  4.23  4.24  4.24  4.25  4.26  4.27  4.28  4.28  4.29  4.30  4.30  4.30  4.30  4.30  4.30  4.31  4.33  4.34  4.36 

   48    4.52  4.53  4.54  4.54  4.55  4.56  4.57  4.58  4.59  4.61  4.62  4.62  4.62  4.62  4.63  4.63  4.64  4.66  4.68  4.69 

   47    4.83  4.83  4.84  4.85  4.86  4.87  4.88  4.90  4.91  4.93  4.95  4.95  4.96  4.96  4.97  4.97  4.99  5.01  5.02  5.04 

   46    5.14  5.15  5.16  5.17  5.18  5.19  5.21  5.23  5.25  5.27  5.29  5.30  5.31  5.32  5.33  5.33  5.35  5.37  5.38  5.40 

   45    5.47  5.48  5.49  5.50  5.51  5.52  5.54  5.57  5.59  5.62  5.64  5.65  5.67  5.68  5.70  5.71  5.73  5.74  5.76  5.77 

   44    5.90  5.91  5.92  5.93  5.95  5.96  5.98  6.01  6.04  6.06  6.09  6.11  6.12  6.14  6.15  6.17  6.19  6.21  6.22  6.24 

   43    6.34  6.35  6.37  6.39  6.40  6.42  6.45  6.47  6.50  6.53  6.56  6.58  6.60  6.61  6.63  6.65  6.67  6.69  6.71  6.73 

   42    6.80  6.82  6.84  6.86  6.88  6.90  6.93  6.96  6.99  7.02  7.05  7.07  7.09  7.12  7.14  7.16  7.18  7.20  7.22  7.24 

   41    7.28  7.30  7.33  7.35  7.37  7.40  7.43  7.47  7.50  7.53  7.57  7.59  7.61  7.64  7.66  7.68  7.71  7.73  7.76  7.78 

   40    7.78  7.81  7.83  7.86  7.89  7.92  7.95  7.99  8.03  8.06  8.10  8.13  8.15  8.18  8.20  8.23  8.26  8.28  8.31  8.33 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   39    8.33  8.36  8.39  8.42  8.45  8.49  8.52  8.55  8.58  8.61  8.65  8.68  8.71  8.74  8.77  8.80  8.82  8.85  8.87  8.89 

   38    8.90  8.94  8.97  9.00  9.04  9.07  9.10  9.12  9.15  9.18  9.21  9.25  9.28  9.32  9.36  9.39  9.41  9.42  9.44  9.45 

   37    9.50  9.53  9.57  9.60  9.64  9.68  9.70  9.72  9.75  9.77  9.79  9.83  9.88  9.92  9.96 10.01 10.02 10.03 10.04 10.05 

   36   10.11 10.15 10.19 10.22 10.26 10.31 10.32 10.34 10.35 10.37 10.39 10.44 10.49 10.54 10.59 10.64 10.64 10.64 10.64 10.65 

   35   10.74 10.78 10.82 10.86 10.91 10.95 10.96 10.97 10.98 10.99 11.00 11.06 11.11 11.17 11.22 11.28 11.28 11.27 11.27 11.26 

   34   11.16 11.20 11.25 11.29 11.33 11.38 11.40 11.41 11.43 11.45 11.46 11.52 11.57 11.63 11.68 11.74 11.74 11.74 11.75 11.75 

   33   11.59 11.63 11.68 11.72 11.77 11.82 11.84 11.87 11.89 11.92 11.94 11.99 12.05 12.10 12.15 12.20 12.22 12.23 12.24 12.25 

   32   12.01 12.05 12.10 12.14 12.19 12.24 12.27 12.31 12.34 12.37 12.40 12.45 12.50 12.55 12.60 12.65 12.67 12.70 12.72 12.73 

   31   12.42 12.46 12.51 12.56 12.61 12.66 12.70 12.74 12.78 12.82 12.86 12.90 12.95 13.00 13.04 13.09 13.12 13.15 13.18 13.21 

   30   12.82 12.87 12.91 12.96 13.02 13.07 13.12 13.16 13.21 13.26 13.31 13.35 13.40 13.44 13.49 13.53 13.57 13.61 13.65 13.69 

  

   29   13.23 13.27 13.32 13.36 13.41 13.47 13.51 13.55 13.60 13.65 13.70 13.74 13.78 13.82 13.87 13.91 13.95 13.99 14.03 14.06 

   28   13.62 13.66 13.71 13.75 13.80 13.85 13.89 13.93 13.97 14.02 14.06 14.10 14.14 14.18 14.22 14.26 14.30 14.34 14.37 14.41 

   27   14.00 14.03 14.07 14.11 14.16 14.20 14.24 14.28 14.32 14.36 14.41 14.45 14.48 14.52 14.56 14.60 14.63 14.67 14.70 14.73 

   26   14.36 14.39 14.43 14.47 14.51 14.55 14.59 14.62 14.66 14.70 14.74 14.78 14.81 14.85 14.88 14.92 14.95 14.98 15.02 15.04 

   25   14.72 14.75 14.78 14.82 14.85 14.89 14.92 14.96 14.99 15.02 15.06 15.09 15.13 15.16 15.19 15.22 15.25 15.28 15.31 15.33 

   24   14.97 15.00 15.03 15.07 15.11 15.15 15.18 15.21 15.25 15.28 15.32 15.35 15.38 15.42 15.45 15.48 15.51 15.54 15.57 15.59 

   23   15.21 15.24 15.27 15.31 15.35 15.39 15.42 15.45 15.49 15.53 15.56 15.60 15.63 15.67 15.70 15.73 15.76 15.79 15.82 15.85 

   22   15.43 15.46 15.49 15.53 15.57 15.61 15.64 15.68 15.71 15.75 15.78 15.82 15.85 15.88 15.92 15.95 15.98 16.01 16.04 16.06 

   21   15.61 15.64 15.68 15.72 15.76 15.80 15.83 15.87 15.90 15.93 15.97 16.01 16.04 16.07 16.11 16.14 16.17 16.20 16.23 16.26 

   20   15.78 15.81 15.85 15.89 15.93 15.97 16.00 16.04 16.07 16.10 16.14 16.18 16.21 16.24 16.28 16.31 16.34 16.37 16.40 16.43 

  

   19   15.96 16.00 16.03 16.07 16.11 16.16 16.19 16.22 16.26 16.30 16.33 16.37 16.40 16.44 16.47 16.50 16.53 16.56 16.59 16.62 

   18   16.12 16.16 16.20 16.24 16.28 16.32 16.35 16.39 16.42 16.46 16.49 16.53 16.56 16.60 16.63 16.66 16.70 16.73 16.75 16.78 

   17   16.25 16.29 16.33 16.37 16.41 16.45 16.49 16.52 16.56 16.59 16.63 16.67 16.70 16.74 16.77 16.80 16.83 16.86 16.89 16.91 

   16   16.37 16.40 16.44 16.48 16.52 16.56 16.59 16.63 16.66 16.70 16.73 16.77 16.80 16.84 16.87 16.90 16.93 16.96 16.99 17.02 

   15   16.44 16.48 16.51 16.55 16.60 16.64 16.67 16.71 16.75 16.78 16.82 16.86 16.89 16.93 16.96 16.99 17.02 17.05 17.07 17.10 

   14   16.55 16.59 16.63 16.67 16.71 16.75 16.79 16.82 16.85 16.89 16.92 16.96 16.99 17.03 17.06 17.09 17.12 17.15 17.18 17.20 

   13   16.62 16.66 16.69 16.73 16.78 16.82 16.85 16.89 16.93 16.96 17.00 17.04 17.07 17.11 17.15 17.18 17.21 17.25 17.27 17.30 

   12   16.67 16.71 16.75 16.79 16.84 16.88 16.92 16.96 16.99 17.03 17.07 17.10 17.14 17.18 17.21 17.24 17.27 17.30 17.33 17.35 

   11   16.71 16.75 16.78 16.82 16.87 16.91 16.94 16.98 17.02 17.06 17.09 17.13 17.16 17.20 17.23 17.26 17.29 17.32 17.35 17.38 

   10   16.70 16.74 16.78 16.82 16.86 16.90 16.94 16.98 17.01 17.05 17.09 17.13 17.16 17.20 17.23 17.26 17.29 17.32 17.35 17.38 

  

    9   16.72 16.76 16.80 16.84 16.88 16.93 16.97 17.00 17.04 17.08 17.12 17.16 17.19 17.23 17.26 17.29 17.32 17.35 17.38 17.41 

    8   16.72 16.76 16.80 16.84 16.88 16.93 16.97 17.00 17.04 17.08 17.12 17.16 17.19 17.23 17.26 17.29 17.32 17.36 17.38 17.41 

    7   16.69 16.73 16.77 16.81 16.86 16.90 16.94 16.98 17.02 17.06 17.10 17.13 17.17 17.20 17.23 17.27 17.30 17.33 17.36 17.39 

    6   16.63 16.67 16.72 16.76 16.80 16.84 16.88 16.92 16.96 17.00 17.04 17.08 17.11 17.15 17.18 17.21 17.24 17.28 17.31 17.33 

    5   16.55 16.59 16.63 16.68 16.72 16.76 16.80 16.84 16.88 16.92 16.96 17.00 17.03 17.07 17.10 17.13 17.16 17.19 17.22 17.25 

    4   16.50 16.54 16.59 16.63 16.67 16.71 16.75 16.80 16.84 16.87 16.91 16.95 16.99 17.02 17.05 17.09 17.12 17.15 17.18 17.21 

    3   16.42 16.47 16.51 16.55 16.60 16.64 16.68 16.72 16.76 16.80 16.84 16.88 16.91 16.95 16.98 17.01 17.04 17.07 17.10 17.12 

    2   16.32 16.36 16.41 16.45 16.50 16.54 16.58 16.62 16.66 16.69 16.73 16.76 16.80 16.83 16.86 16.90 16.93 16.96 16.99 17.02 

    1   16.18 16.22 16.27 16.31 16.35 16.40 16.44 16.48 16.52 16.56 16.60 16.63 16.67 16.71 16.74 16.78 16.82 16.85 16.88 16.90 

    0   16.02 16.07 16.11 16.16 16.21 16.25 16.29 16.33 16.38 16.41 16.45 16.49 16.52 16.56 16.59 16.62 16.65 16.68 16.71 16.74 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   -1   15.91 15.95 16.00 16.05 16.09 16.13 16.17 16.21 16.25 16.28 16.32 16.36 16.40 16.43 16.47 16.50 16.53 16.57 16.60 16.63 

   -2   15.75 15.79 15.84 15.89 15.93 15.98 16.02 16.06 16.10 16.14 16.18 16.22 16.25 16.29 16.32 16.35 16.38 16.42 16.45 16.48 

   -3   15.57 15.62 15.67 15.72 15.76 15.81 15.85 15.89 15.93 15.97 16.00 16.04 16.08 16.11 16.14 16.18 16.21 16.24 16.27 16.30 

   -4   15.38 15.42 15.47 15.51 15.56 15.60 15.65 15.69 15.73 15.77 15.81 15.84 15.88 15.91 15.95 15.98 16.01 16.04 16.07 16.10 

   -5   15.15 15.20 15.25 15.29 15.34 15.38 15.42 15.46 15.50 15.54 15.58 15.62 15.65 15.69 15.72 15.75 15.78 15.81 15.84 15.87 

   -6   14.96 15.01 15.06 15.10 15.15 15.19 15.23 15.27 15.31 15.35 15.38 15.42 15.45 15.49 15.52 15.55 15.58 15.61 15.64 15.67 

   -7   14.75 14.80 14.84 14.88 14.93 14.97 15.01 15.05 15.09 15.13 15.17 15.20 15.24 15.27 15.30 15.33 15.36 15.39 15.42 15.45 

   -8   14.51 14.56 14.60 14.65 14.69 14.73 14.78 14.82 14.86 14.90 14.93 14.96 15.00 15.03 15.05 15.08 15.11 15.14 15.17 15.20 

   -9   14.26 14.31 14.35 14.40 14.44 14.48 14.52 14.55 14.59 14.63 14.66 14.69 14.72 14.76 14.78 14.81 14.84 14.87 14.90 14.93 

  

  -10   13.98 14.02 14.07 14.11 14.15 14.19 14.23 14.27 14.31 14.35 14.38 14.42 14.45 14.48 14.50 14.53 14.56 14.58 14.61 14.64 

  -11   13.70 13.75 13.79 13.84 13.88 13.92 13.97 14.01 14.04 14.08 14.11 14.14 14.17 14.20 14.23 14.25 14.28 14.30 14.33 14.35 

  -12   13.41 13.46 13.50 13.55 13.59 13.63 13.67 13.71 13.74 13.78 13.82 13.85 13.88 13.90 13.93 13.96 13.98 14.01 14.03 14.06 

  -13   13.09 13.14 13.19 13.23 13.27 13.31 13.35 13.40 13.43 13.47 13.51 13.54 13.57 13.60 13.63 13.65 13.68 13.70 13.72 13.75 

  -14   12.76 12.82 12.86 12.91 12.95 12.99 13.03 13.07 13.11 13.15 13.18 13.20 13.25 13.27 13.30 13.33 13.35 13.35 13.38 13.39 

  -15   12.43 12.48 12.52 12.57 12.61 12.65 12.69 12.73 12.77 12.81 12.84 12.87 12.89 12.91 12.94 12.96 12.98 13.00 13.02 13.04 

  -16   12.02 12.06 12.11 12.15 12.19 12.23 12.26 12.29 12.32 12.35 12.38 12.41 12.43 12.46 12.48 12.51 12.52 12.54 12.56 12.58 

  -17   11.59 11.64 11.69 11.73 11.78 11.82 11.84 11.87 11.89 11.91 11.93 11.96 11.98 12.01 12.03 12.05 12.07 12.08 12.10 12.11 

  -18   11.18 11.23 11.28 11.32 11.37 11.41 11.42 11.44 11.45 11.46 11.47 11.50 11.52 11.54 11.56 11.58 11.59 11.60 11.61 11.62 

  -19   10.76 10.81 10.85 10.89 10.93 10.97 10.98 10.99 10.99 11.00 11.00 11.03 11.05 11.07 11.09 11.11 11.12 11.13 11.14 11.15 

  

  -20   10.33 10.38 10.42 10.47 10.51 10.55 10.55 10.55 10.55 10.55 10.55 10.57 10.59 10.61 10.63 10.65 10.66 10.67 10.67 10.68 

  -21    9.88  9.91  9.94  9.97 10.00 10.02 10.02 10.02 10.02 10.02 10.02 10.02 10.03 10.03 10.04 10.04 10.04 10.03 10.03 10.03 

  -22    9.43  9.44  9.46  9.47  9.48  9.49  9.49  9.49  9.49  9.49  9.49  9.48  9.48  9.47  9.46  9.46  9.44  9.43  9.42  9.40 

  -23    8.97  8.98  8.98  8.98  8.98  8.98  8.98  8.98  8.98  8.98  8.98  8.96  8.95  8.93  8.91  8.89  8.87  8.85  8.83  8.80 

  -24    8.54  8.54  8.53  8.52  8.51  8.49  8.49  8.49  8.49  8.49  8.48  8.45  8.43  8.40  8.37  8.34  8.31  8.28  8.25  8.22 

  -25    8.12  8.10  8.08  8.06  8.03  8.01  8.01  8.01  8.01  8.00  8.00  7.97  7.93  7.89  7.86  7.82  7.78  7.74  7.71  7.67 

  -26    7.59  7.57  7.54  7.52  7.49  7.47  7.47  7.46  7.46  7.46  7.45  7.42  7.38  7.35  7.31  7.28  7.25  7.22  7.18  7.15 

  -27    7.08  7.06  7.03  7.00  6.97  6.94  6.94  6.93  6.93  6.93  6.92  6.89  6.86  6.83  6.80  6.76  6.74  6.72  6.69  6.67 

  -28    6.60  6.57  6.54  6.51  6.48  6.44  6.44  6.44  6.43  6.43  6.42  6.39  6.37  6.34  6.31  6.27  6.26  6.24  6.22  6.20 

  -29    6.14  6.11  6.08  6.05  6.01  5.98  5.97  5.97  5.96  5.95  5.95  5.92  5.89  5.87  5.84  5.81  5.80  5.78  5.77  5.76 

  

  -30    5.71  5.68  5.64  5.60  5.57  5.53  5.53  5.52  5.51  5.51  5.50  5.47  5.45  5.42  5.40  5.37  5.36  5.35  5.35  5.34 

  -31    5.38  5.35  5.32  5.29  5.26  5.23  5.22  5.21  5.20  5.20  5.19  5.16  5.14  5.11  5.09  5.06  5.04  5.02  5.01  4.99 

  -32    5.06  5.03  5.01  4.98  4.96  4.93  4.92  4.91  4.90  4.89  4.88  4.86  4.84  4.81  4.79  4.77  4.74  4.71  4.68  4.65 

  -33    4.75  4.73  4.71  4.69  4.67  4.65  4.64  4.63  4.62  4.60  4.59  4.57  4.55  4.53  4.50  4.48  4.44  4.41  4.37  4.33 

  -34    4.46  4.44  4.43  4.41  4.39  4.37  4.36  4.35  4.34  4.32  4.31  4.29  4.27  4.25  4.23  4.21  4.16  4.12  4.07  4.03 

  -35    4.18  4.17  4.15  4.14  4.13  4.11  4.10  4.08  4.07  4.06  4.04  4.02  4.00  3.98  3.96  3.94  3.89  3.84  3.79  3.74 

  -36    3.89  3.88  3.86  3.85  3.83  3.81  3.80  3.78  3.77  3.75  3.74  3.72  3.69  3.67  3.65  3.63  3.58  3.53  3.49  3.44 

  -37    3.62  3.60  3.58  3.56  3.54  3.52  3.51  3.50  3.48  3.47  3.45  3.43  3.41  3.39  3.36  3.34  3.29  3.25  3.21  3.16 

  -38    3.36  3.34  3.32  3.30  3.28  3.26  3.24  3.23  3.22  3.20  3.19  3.16  3.14  3.11  3.09  3.06  3.02  2.98  2.94  2.90 

  -39    3.12  3.10  3.08  3.05  3.03  3.01  2.99  2.98  2.96  2.95  2.93  2.91  2.88  2.86  2.83  2.81  2.77  2.73  2.69  2.66 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

  -40    2.89  2.87  2.84  2.82  2.79  2.77  2.76  2.74  2.73  2.71  2.70  2.67  2.65  2.62  2.60  2.57  2.53  2.50  2.46  2.42 

  -41    2.67  2.65  2.63  2.61  2.59  2.57  2.55  2.53  2.50  2.48  2.46  2.43  2.41  2.38  2.36  2.34  2.30  2.27  2.24  2.20 

  -42    2.46  2.45  2.44  2.42  2.40  2.39  2.36  2.32  2.29  2.26  2.23  2.21  2.19  2.16  2.14  2.12  2.09  2.06  2.02  1.99 

  -43    2.27  2.26  2.25  2.24  2.22  2.21  2.17  2.14  2.10  2.06  2.02  2.00  1.98  1.96  1.94  1.92  1.89  1.86  1.83  1.80 

  -44    2.09  2.08  2.07  2.07  2.06  2.05  2.00  1.96  1.91  1.87  1.83  1.81  1.79  1.77  1.75  1.73  1.70  1.68  1.65  1.63 

  -45    1.92  1.92  1.91  1.90  1.90  1.89  1.84  1.79  1.74  1.70  1.65  1.63  1.61  1.60  1.58  1.56  1.54  1.51  1.49  1.46 

  -46    1.78  1.77  1.76  1.75  1.73  1.72  1.68  1.63  1.59  1.55  1.51  1.49  1.47  1.45  1.43  1.41  1.39  1.36  1.34  1.32 

  -47    1.66  1.64  1.62  1.60  1.58  1.56  1.52  1.49  1.45  1.42  1.38  1.36  1.34  1.32  1.30  1.28  1.25  1.23  1.20  1.18 

  -48    1.53  1.51  1.49  1.46  1.44  1.42  1.39  1.35  1.32  1.29  1.26  1.24  1.22  1.19  1.17  1.15  1.13  1.10  1.08  1.06 

  -49    1.42  1.39  1.36  1.34  1.31  1.28  1.26  1.23  1.20  1.17  1.15  1.12  1.10  1.08  1.06  1.04  1.01  0.99  0.97  0.95 

  

  -50    1.31  1.28  1.25  1.22  1.19  1.16  1.13  1.11  1.09  1.06  1.04  1.02  1.00  0.97  0.95  0.93  0.91  0.88  0.86  0.84 

  -51    1.19  1.17  1.14  1.11  1.09  1.06  1.03  1.01  0.98  0.96  0.94  0.92  0.90  0.88  0.86  0.84  0.81  0.79  0.77  0.75 

  -52    1.09  1.06  1.04  1.01  0.99  0.96  0.94  0.91  0.89  0.87  0.84  0.82  0.80  0.78  0.77  0.75  0.73  0.71  0.69  0.67 

  -53    0.99  0.96  0.94  0.92  0.90  0.88  0.85  0.83  0.80  0.78  0.75  0.74  0.72  0.70  0.69  0.67  0.65  0.63  0.61  0.59 

  -54    0.89  0.87  0.85  0.83  0.82  0.80  0.77  0.75  0.72  0.70  0.67  0.66  0.64  0.63  0.61  0.60  0.58  0.56  0.54  0.53 

  -55    0.81  0.79  0.77  0.76  0.74  0.72  0.69  0.67  0.65  0.62  0.60  0.59  0.57  0.56  0.54  0.53  0.51  0.50  0.48  0.47 

  -56    0.74  0.72  0.70  0.68  0.66  0.64  0.62  0.60  0.57  0.55  0.53  0.52  0.51  0.49  0.48  0.47  0.45  0.44  0.42  0.40 

  -57    0.67  0.65  0.63  0.61  0.59  0.57  0.55  0.53  0.51  0.49  0.47  0.46  0.45  0.44  0.43  0.41  0.40  0.38  0.37  0.35 

  -58    0.61  0.59  0.57  0.54  0.52  0.50  0.48  0.47  0.45  0.43  0.42  0.41  0.39  0.38  0.37  0.36  0.35  0.33  0.32  0.30 

  -59    0.55  0.53  0.51  0.49  0.46  0.44  0.43  0.41  0.40  0.38  0.36  0.36  0.35  0.34  0.33  0.32  0.30  0.29  0.27  0.26 

  

  -60    0.50  0.48  0.45  0.43  0.41  0.39  0.38  0.36  0.35  0.33  0.32  0.31  0.30  0.30  0.29  0.28  0.26  0.25  0.24  0.22 

  -61    0.44  0.42  0.41  0.39  0.37  0.35  0.34  0.33  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20 

  -62    0.39  0.38  0.36  0.35  0.33  0.32  0.31  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.17 

  -63    0.35  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.21  0.21  0.20  0.19  0.18  0.17  0.16  0.15 

  -64    0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.17  0.16  0.15  0.14  0.14  0.13 

  -65    0.27  0.26  0.25  0.25  0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.18  0.17  0.16  0.15  0.14  0.13  0.13  0.12  0.11 

  -66    0.24  0.23  0.22  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.16  0.15  0.15  0.14  0.13  0.12  0.11  0.11  0.10  0.10 

  -67    0.21  0.21  0.20  0.19  0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.13  0.12  0.12  0.11  0.10  0.10  0.09  0.09  0.08 

  -68    0.19  0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.13  0.13  0.12  0.11  0.11  0.10  0.10  0.09  0.08  0.08  0.07  0.07 

  -69    0.17  0.16  0.15  0.15  0.14  0.13  0.13  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06 

  

  -70    0.15  0.14  0.14  0.13  0.12  0.12  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05 

  -71    0.13  0.13  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04 

  -72    0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04 

  -73    0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03 

  -74    0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03 

  -75    0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03 

  -76    0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03 

  -77    0.07  0.07  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02 

  -78    0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02 

  -79    0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02 

  

  -80    0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02 

  -81    0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02 

  -82    0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -83    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03 

  -84    0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03 

  -85    0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

  -86    0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04 

  -87    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -88    0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

  -89    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   89    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   88    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   87    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   86    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   85    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   84    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   83    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   82    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

   81    0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

   80    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10 

  

   79    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11 

   78    0.13  0.13  0.13  0.13  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13 

   77    0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16 

   76    0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18 

   75    0.20  0.20  0.19  0.19  0.18  0.18  0.19  0.19  0.20  0.20  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21 

   74    0.24  0.24  0.23  0.23  0.22  0.22  0.22  0.23  0.24  0.24  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25 

   73    0.28  0.28  0.28  0.27  0.27  0.27  0.27  0.28  0.28  0.29  0.29  0.29  0.29  0.29  0.30  0.30  0.30  0.30  0.30  0.30 

   72    0.33  0.33  0.33  0.32  0.32  0.32  0.32  0.33  0.33  0.34  0.34  0.34  0.34  0.35  0.35  0.35  0.35  0.35  0.35  0.35 

   71    0.39  0.39  0.39  0.39  0.38  0.38  0.38  0.39  0.39  0.39  0.40  0.40  0.40  0.41  0.41  0.41  0.41  0.41  0.41  0.41 

   70    0.46  0.46  0.46  0.45  0.45  0.45  0.45  0.45  0.46  0.46  0.46  0.46  0.47  0.47  0.48  0.48  0.48  0.48  0.47  0.47 

  

   69    0.53  0.53  0.52  0.52  0.52  0.52  0.52  0.52  0.53  0.53  0.53  0.54  0.54  0.54  0.55  0.55  0.55  0.55  0.55  0.55 

   68    0.60  0.60  0.60  0.60  0.60  0.60  0.60  0.60  0.61  0.61  0.61  0.61  0.62  0.62  0.62  0.63  0.63  0.63  0.63  0.63 

   67    0.69  0.69  0.69  0.69  0.69  0.69  0.69  0.69  0.69  0.70  0.70  0.70  0.71  0.71  0.71  0.71  0.71  0.72  0.72  0.72 

   66    0.78  0.78  0.78  0.78  0.78  0.78  0.79  0.79  0.79  0.80  0.80  0.80  0.80  0.80  0.81  0.81  0.81  0.81  0.82  0.82 

   65    0.88  0.88  0.88  0.89  0.89  0.89  0.89  0.90  0.90  0.91  0.91  0.91  0.91  0.91  0.91  0.91  0.92  0.92  0.93  0.93 

   64    1.00  1.00  1.00  1.00  1.01  1.01  1.01  1.01  1.02  1.02  1.03  1.03  1.03  1.03  1.03  1.03  1.04  1.04  1.05  1.06 

   63    1.13  1.13  1.13  1.13  1.14  1.14  1.14  1.14  1.15  1.15  1.15  1.16  1.16  1.16  1.16  1.16  1.17  1.18  1.18  1.19 

   62    1.27  1.27  1.27  1.28  1.28  1.28  1.28  1.29  1.29  1.29  1.29  1.30  1.30  1.30  1.31  1.31  1.32  1.32  1.33  1.34 

   61    1.42  1.42  1.43  1.43  1.44  1.44  1.44  1.44  1.44  1.44  1.45  1.45  1.45  1.46  1.46  1.47  1.48  1.48  1.49  1.50 

   60    1.59  1.59  1.60  1.60  1.61  1.61  1.61  1.61  1.61  1.61  1.61  1.62  1.62  1.63  1.63  1.64  1.65  1.66  1.66  1.67 

  

   59    1.77  1.77  1.78  1.78  1.78  1.79  1.79  1.79  1.79  1.79  1.80  1.80  1.80  1.81  1.81  1.81  1.82  1.83  1.84  1.85 

   58    1.97  1.97  1.97  1.97  1.97  1.97  1.98  1.98  1.99  1.99  2.00  2.00  2.00  2.00  2.00  2.00  2.01  2.02  2.03  2.04 

   57    2.18  2.18  2.18  2.18  2.18  2.18  2.19  2.19  2.20  2.21  2.22  2.22  2.21  2.21  2.21  2.20  2.21  2.22  2.23  2.24 

   56    2.41  2.40  2.40  2.40  2.40  2.40  2.41  2.42  2.43  2.44  2.45  2.45  2.44  2.43  2.43  2.42  2.43  2.44  2.45  2.46 

   55    2.65  2.65  2.64  2.64  2.63  2.63  2.65  2.66  2.68  2.69  2.71  2.70  2.69  2.67  2.66  2.65  2.66  2.67  2.69  2.70 

   54    2.90  2.90  2.90  2.89  2.89  2.89  2.91  2.92  2.94  2.95  2.97  2.96  2.95  2.94  2.93  2.92  2.93  2.95  2.96  2.97 

   53    3.16  3.17  3.17  3.17  3.17  3.17  3.18  3.20  3.21  3.23  3.24  3.24  3.23  3.23  3.22  3.21  3.23  3.24  3.25  3.27 

   52    3.45  3.45  3.45  3.46  3.46  3.47  3.48  3.50  3.51  3.52  3.54  3.54  3.53  3.53  3.53  3.52  3.54  3.55  3.56  3.58 

   51    3.74  3.75  3.76  3.77  3.78  3.78  3.80  3.81  3.82  3.84  3.85  3.85  3.85  3.85  3.86  3.86  3.87  3.88  3.90  3.91 

   50    4.06  4.07  4.08  4.10  4.11  4.12  4.13  4.14  4.16  4.17  4.18  4.19  4.19  4.20  4.21  4.21  4.22  4.24  4.25  4.27 

  

   49    4.38  4.39  4.40  4.41  4.42  4.43  4.45  4.46  4.47  4.48  4.49  4.50  4.51  4.52  4.52  4.53  4.54  4.56  4.57  4.59 

   48    4.71  4.72  4.73  4.74  4.75  4.76  4.77  4.79  4.80  4.81  4.82  4.83  4.84  4.85  4.85  4.86  4.88  4.89  4.91  4.92 

   47    5.05  5.06  5.07  5.08  5.09  5.10  5.12  5.13  5.14  5.15  5.16  5.17  5.18  5.19  5.20  5.20  5.22  5.24  5.25  5.27 

   46    5.42  5.43  5.43  5.44  5.45  5.46  5.47  5.48  5.49  5.50  5.51  5.52  5.53  5.54  5.55  5.56  5.58  5.59  5.61  5.63 

   45    5.79  5.80  5.81  5.81  5.82  5.83  5.84  5.85  5.86  5.87  5.88  5.89  5.90  5.91  5.92  5.93  5.95  5.96  5.98  5.99 

   44    6.26  6.27  6.28  6.29  6.31  6.32  6.33  6.34  6.36  6.37  6.38  6.39  6.41  6.42  6.43  6.44  6.46  6.48  6.49  6.51 

   43    6.75  6.77  6.78  6.80  6.81  6.83  6.85  6.86  6.88  6.89  6.91  6.93  6.94  6.95  6.97  6.98  7.00  7.02  7.03  7.05 

   42    7.26  7.28  7.31  7.33  7.35  7.37  7.39  7.41  7.43  7.44  7.46  7.48  7.50  7.51  7.53  7.55  7.56  7.58  7.60  7.61 

   41    7.80  7.83  7.86  7.88  7.91  7.93  7.96  7.98  8.00  8.02  8.04  8.07  8.09  8.10  8.12  8.14  8.16  8.17  8.19  8.21 

   40    8.36  8.39  8.43  8.46  8.49  8.52  8.55  8.57  8.60  8.63  8.65  8.67  8.70  8.72  8.74  8.76  8.78  8.80  8.81  8.83 

  



255 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   39    8.91  8.93  8.96  8.99  9.01  9.04  9.06  9.08  9.11  9.13  9.15  9.17  9.19  9.21  9.23  9.24  9.26  9.28  9.30  9.32 

   38    9.47  9.49  9.51  9.53  9.55  9.57  9.59  9.60  9.62  9.64  9.65  9.67  9.69  9.70  9.72  9.73  9.75  9.77  9.79  9.81 

   37   10.05 10.07 10.08 10.09 10.10 10.11 10.13 10.14 10.15 10.16 10.17 10.18 10.20 10.21 10.22 10.23 10.25 10.27 10.29 10.31 

   36   10.64 10.65 10.66 10.66 10.66 10.66 10.67 10.68 10.68 10.69 10.69 10.70 10.71 10.71 10.72 10.72 10.75 10.77 10.80 10.82 

   35   11.25 11.25 11.24 11.24 11.23 11.22 11.22 11.23 11.23 11.22 11.22 11.23 11.23 11.23 11.23 11.23 11.26 11.28 11.31 11.33 

   34   11.75 11.75 11.75 11.76 11.76 11.75 11.76 11.77 11.77 11.77 11.77 11.78 11.78 11.79 11.79 11.79 11.82 11.84 11.86 11.88 

   33   12.26 12.27 12.28 12.29 12.30 12.30 12.31 12.32 12.33 12.33 12.33 12.34 12.36 12.36 12.37 12.37 12.40 12.42 12.43 12.45 

   32   12.75 12.77 12.79 12.81 12.83 12.84 12.86 12.87 12.88 12.88 12.89 12.91 12.92 12.93 12.94 12.95 12.97 12.99 13.01 13.02 

   31   13.24 13.27 13.30 13.33 13.35 13.38 13.39 13.41 13.42 13.43 13.44 13.46 13.48 13.49 13.51 13.52 13.54 13.55 13.57 13.58 

   30   13.73 13.77 13.81 13.85 13.89 13.92 13.94 13.96 13.98 13.99 14.00 14.03 14.05 14.06 14.08 14.09 14.11 14.12 14.13 14.14 

  

   29   14.10 14.14 14.18 14.21 14.24 14.28 14.30 14.32 14.33 14.34 14.35 14.38 14.40 14.42 14.43 14.45 14.46 14.47 14.48 14.49 

   28   14.44 14.48 14.51 14.54 14.58 14.60 14.63 14.64 14.66 14.67 14.68 14.70 14.72 14.74 14.75 14.76 14.78 14.79 14.80 14.80 

   27   14.76 14.80 14.83 14.86 14.89 14.91 14.93 14.95 14.97 14.98 14.99 15.01 15.03 15.04 15.05 15.06 15.07 15.08 15.09 15.09 

   26   15.07 15.10 15.13 15.16 15.19 15.21 15.23 15.25 15.26 15.27 15.28 15.30 15.32 15.33 15.34 15.34 15.35 15.36 15.37 15.37 

   25   15.35 15.38 15.41 15.43 15.45 15.47 15.49 15.51 15.52 15.53 15.54 15.56 15.57 15.58 15.59 15.59 15.60 15.61 15.61 15.61 

   24   15.62 15.65 15.67 15.70 15.72 15.74 15.76 15.77 15.79 15.80 15.81 15.82 15.84 15.85 15.85 15.85 15.86 15.87 15.87 15.87 

   23   15.87 15.90 15.92 15.95 15.97 15.98 16.00 16.02 16.04 16.05 16.05 16.07 16.08 16.09 16.10 16.10 16.11 16.11 16.11 16.11 

   22   16.09 16.11 16.14 16.16 16.18 16.20 16.22 16.23 16.25 16.26 16.27 16.28 16.29 16.30 16.30 16.30 16.31 16.32 16.32 16.32 

   21   16.28 16.31 16.33 16.36 16.37 16.39 16.41 16.43 16.44 16.45 16.46 16.47 16.48 16.49 16.49 16.49 16.50 16.50 16.50 16.50 

   20   16.45 16.48 16.50 16.52 16.54 16.55 16.57 16.59 16.60 16.61 16.62 16.63 16.64 16.65 16.65 16.65 16.66 16.66 16.66 16.66 

  

   19   16.64 16.67 16.69 16.71 16.73 16.74 16.76 16.78 16.79 16.80 16.81 16.82 16.83 16.84 16.84 16.84 16.85 16.85 16.85 16.84 

   18   16.81 16.83 16.85 16.88 16.89 16.91 16.93 16.95 16.96 16.97 16.98 16.99 17.00 17.01 17.01 17.01 17.01 17.01 17.01 17.01 

   17   16.94 16.96 16.99 17.01 17.02 17.04 17.06 17.08 17.09 17.10 17.11 17.12 17.13 17.14 17.14 17.14 17.14 17.14 17.14 17.13 

   16   17.05 17.07 17.10 17.12 17.14 17.15 17.17 17.19 17.20 17.22 17.22 17.24 17.24 17.25 17.25 17.25 17.26 17.26 17.25 17.25 

   15   17.12 17.15 17.17 17.19 17.21 17.22 17.24 17.26 17.27 17.28 17.29 17.30 17.31 17.32 17.32 17.32 17.32 17.32 17.32 17.31 

   14   17.23 17.25 17.28 17.30 17.32 17.33 17.36 17.37 17.39 17.40 17.41 17.42 17.43 17.44 17.44 17.44 17.44 17.44 17.44 17.43 

   13   17.32 17.35 17.37 17.39 17.41 17.43 17.45 17.46 17.48 17.49 17.50 17.51 17.52 17.52 17.52 17.52 17.52 17.52 17.52 17.51 

   12   17.38 17.40 17.43 17.45 17.46 17.48 17.50 17.52 17.53 17.54 17.55 17.56 17.57 17.57 17.57 17.57 17.58 17.57 17.57 17.57 

   11   17.40 17.43 17.45 17.47 17.49 17.50 17.52 17.54 17.55 17.57 17.57 17.58 17.59 17.60 17.60 17.60 17.60 17.60 17.60 17.59 

   10   17.40 17.42 17.45 17.47 17.48 17.50 17.52 17.53 17.55 17.56 17.57 17.58 17.59 17.59 17.59 17.59 17.59 17.59 17.59 17.59 

  

    9   17.43 17.46 17.48 17.50 17.52 17.54 17.55 17.57 17.58 17.60 17.61 17.61 17.62 17.62 17.63 17.63 17.63 17.63 17.63 17.62 

    8   17.44 17.46 17.48 17.51 17.52 17.54 17.56 17.58 17.59 17.60 17.61 17.62 17.63 17.63 17.63 17.63 17.64 17.64 17.63 17.63 

    7   17.41 17.44 17.46 17.48 17.50 17.52 17.54 17.55 17.57 17.58 17.59 17.60 17.60 17.61 17.61 17.61 17.62 17.62 17.61 17.61 

    6   17.36 17.39 17.41 17.43 17.45 17.47 17.49 17.50 17.52 17.53 17.54 17.55 17.55 17.56 17.56 17.57 17.57 17.57 17.56 17.56 

    5   17.28 17.30 17.33 17.35 17.37 17.39 17.41 17.42 17.44 17.45 17.46 17.47 17.48 17.48 17.49 17.49 17.49 17.49 17.49 17.49 

    4   17.24 17.26 17.29 17.31 17.33 17.35 17.36 17.38 17.39 17.40 17.41 17.42 17.42 17.43 17.44 17.44 17.44 17.44 17.44 17.44 

    3   17.15 17.17 17.20 17.22 17.24 17.26 17.28 17.30 17.31 17.32 17.33 17.34 17.35 17.36 17.37 17.37 17.38 17.38 17.37 17.37 

    2   17.05 17.08 17.10 17.13 17.16 17.18 17.19 17.21 17.22 17.23 17.24 17.25 17.26 17.27 17.28 17.28 17.29 17.29 17.28 17.28 

    1   16.93 16.96 16.98 17.00 17.02 17.04 17.06 17.07 17.08 17.10 17.11 17.12 17.13 17.14 17.15 17.16 17.16 17.16 17.16 17.16 

    0   16.77 16.80 16.82 16.84 16.87 16.89 16.91 16.92 16.94 16.95 16.96 16.97 16.98 16.99 17.00 17.01 17.01 17.01 17.01 17.01 

  



256 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   -1   16.66 16.68 16.70 16.73 16.75 16.77 16.78 16.80 16.81 16.83 16.84 16.85 16.86 16.87 16.88 16.89 16.89 16.90 16.90 16.90 

   -2   16.51 16.53 16.55 16.58 16.60 16.62 16.64 16.65 16.67 16.68 16.70 16.71 16.72 16.73 16.74 16.75 16.75 16.75 16.76 16.76 

   -3   16.33 16.36 16.38 16.40 16.42 16.44 16.46 16.48 16.49 16.51 16.52 16.53 16.54 16.55 16.56 16.57 16.58 16.58 16.58 16.59 

   -4   16.13 16.15 16.18 16.20 16.22 16.24 16.25 16.27 16.29 16.30 16.32 16.33 16.34 16.35 16.36 16.37 16.37 16.38 16.38 16.39 

   -5   15.90 15.92 15.94 15.97 15.99 16.01 16.03 16.04 16.06 16.08 16.10 16.11 16.12 16.13 16.14 16.15 16.16 16.16 16.17 16.17 

   -6   15.71 15.73 15.75 15.77 15.79 15.82 15.83 15.85 15.87 15.88 15.90 15.91 15.92 15.93 15.94 15.95 15.96 15.96 15.97 15.97 

   -7   15.48 15.50 15.52 15.54 15.56 15.58 15.60 15.62 15.64 15.66 15.67 15.68 15.70 15.71 15.72 15.73 15.74 15.74 15.75 15.76 

   -8   15.22 15.25 15.27 15.29 15.32 15.34 15.36 15.38 15.40 15.42 15.44 15.44 15.46 15.47 15.48 15.49 15.50 15.50 15.51 15.52 

   -9   14.96 14.98 15.00 15.03 15.05 15.07 15.09 15.10 15.12 15.14 15.16 15.16 15.17 15.18 15.20 15.21 15.22 15.22 15.23 15.24 

  

  -10   14.66 14.68 14.70 14.72 14.75 14.77 14.79 14.80 14.82 14.84 14.86 14.87 14.88 14.89 14.91 14.92 14.93 14.93 14.94 14.95 

  -11   14.38 14.40 14.42 14.44 14.47 14.49 14.50 14.52 14.54 14.56 14.58 14.59 14.60 14.61 14.62 14.64 14.64 14.65 14.66 14.67 

  -12   14.09 14.11 14.13 14.15 14.17 14.19 14.20 14.22 14.23 14.25 14.27 14.28 14.29 14.30 14.30 14.31 14.32 14.32 14.33 14.34 

  -13   13.77 13.79 13.80 13.82 13.84 13.84 13.85 13.87 13.88 13.90 13.92 13.92 13.94 13.95 13.96 13.98 13.99 13.99 14.00 14.01 

  -14   13.41 13.43 13.44 13.46 13.48 13.50 13.51 13.52 13.54 13.55 13.57 13.58 13.59 13.60 13.62 13.63 13.64 13.65 13.66 13.67 

  -15   13.06 13.08 13.09 13.11 13.12 13.14 13.15 13.16 13.18 13.19 13.21 13.22 13.23 13.24 13.25 13.27 13.28 13.28 13.29 13.30 

  -16   12.60 12.61 12.62 12.64 12.65 12.66 12.67 12.68 12.69 12.70 12.71 12.72 12.73 12.74 12.75 12.77 12.77 12.78 12.78 12.79 

  -17   12.12 12.13 12.14 12.14 12.15 12.16 12.17 12.18 12.19 12.20 12.22 12.22 12.23 12.24 12.26 12.27 12.27 12.28 12.29 12.30 

  -18   11.64 11.64 11.65 11.66 11.66 11.67 11.68 11.69 11.70 11.71 11.73 11.73 11.74 11.75 11.76 11.78 11.78 11.78 11.79 11.79 

  -19   11.16 11.16 11.17 11.17 11.18 11.19 11.20 11.20 11.21 11.22 11.23 11.24 11.24 11.25 11.26 11.27 11.27 11.27 11.27 11.28 

  

  -20   10.69 10.69 10.69 10.69 10.70 10.70 10.70 10.71 10.71 10.72 10.73 10.73 10.74 10.75 10.76 10.77 10.77 10.77 10.77 10.77 

  -21   10.02 10.02 10.02 10.02 10.01 10.01 10.01 10.01 10.01 10.01 10.01 10.01 10.02 10.02 10.03 10.04 10.03 10.03 10.03 10.03 

  -22    9.39  9.38  9.38  9.37  9.36  9.36  9.35  9.34  9.33  9.33  9.32  9.32  9.32  9.32  9.32  9.33  9.32  9.32  9.32  9.32 

  -23    8.78  8.77  8.76  8.75  8.74  8.72  8.71  8.69  8.68  8.67  8.66  8.66  8.65  8.65  8.65  8.65  8.64  8.64  8.63  8.63 

  -24    8.19  8.17  8.16  8.14  8.13  8.12  8.10  8.08  8.06  8.04  8.02  8.02  8.01  8.00  8.00  8.00  7.99  7.98  7.98  7.97 

  -25    7.63  7.61  7.59  7.57  7.56  7.54  7.51  7.49  7.46  7.44  7.42  7.41  7.40  7.39  7.38  7.38  7.37  7.36  7.36  7.35 

  -26    7.12  7.11  7.09  7.07  7.05  7.04  7.02  7.00  6.98  6.96  6.95  6.94  6.93  6.92  6.92  6.92  6.91  6.90  6.90  6.89 

  -27    6.64  6.63  6.61  6.59  6.57  6.56  6.54  6.53  6.51  6.50  6.49  6.48  6.48  6.47  6.47  6.47  6.46  6.45  6.45  6.44 

  -28    6.18  6.16  6.15  6.13  6.11  6.09  6.08  6.07  6.07  6.06  6.05  6.05  6.04  6.04  6.04  6.03  6.03  6.02  6.02  6.01 

  -29    5.75  5.73  5.71  5.69  5.67  5.66  5.65  5.65  5.64  5.64  5.63  5.63  5.62  5.62  5.62  5.62  5.61  5.61  5.60  5.60 

  

  -30    5.33  5.31  5.29  5.27  5.26  5.24  5.24  5.23  5.23  5.23  5.23  5.23  5.22  5.22  5.22  5.22  5.21  5.21  5.20  5.20 

  -31    4.97  4.94  4.92  4.90  4.87  4.85  4.85  4.85  4.85  4.85  4.85  4.84  4.83  4.82  4.82  4.82  4.81  4.80  4.80  4.80 

  -32    4.63  4.60  4.57  4.54  4.51  4.49  4.48  4.48  4.48  4.48  4.48  4.46  4.45  4.44  4.44  4.43  4.42  4.42  4.41  4.41 

  -33    4.30  4.26  4.23  4.20  4.17  4.14  4.14  4.13  4.13  4.13  4.13  4.12  4.10  4.09  4.08  4.07  4.06  4.05  4.05  4.05 

  -34    3.99  3.95  3.91  3.88  3.84  3.81  3.81  3.80  3.80  3.80  3.80  3.78  3.76  3.75  3.73  3.72  3.72  3.71  3.71  3.70 

  -35    3.69  3.65  3.61  3.57  3.54  3.50  3.50  3.49  3.49  3.49  3.49  3.47  3.45  3.43  3.42  3.40  3.39  3.39  3.38  3.38 

  -36    3.40  3.36  3.32  3.29  3.25  3.22  3.21  3.20  3.20  3.20  3.19  3.17  3.15  3.13  3.12  3.10  3.10  3.09  3.09  3.09 

  -37    3.12  3.08  3.05  3.02  2.98  2.95  2.94  2.93  2.93  2.92  2.91  2.89  2.87  2.85  2.84  2.82  2.82  2.81  2.81  2.81 

  -38    2.86  2.83  2.80  2.76  2.73  2.70  2.69  2.68  2.67  2.66  2.65  2.63  2.61  2.59  2.58  2.56  2.56  2.55  2.55  2.55 

  -39    2.62  2.59  2.56  2.53  2.50  2.47  2.45  2.44  2.43  2.42  2.41  2.39  2.37  2.35  2.33  2.32  2.31  2.31  2.31  2.31 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

  -40    2.39  2.36  2.33  2.30  2.28  2.25  2.23  2.22  2.21  2.19  2.18  2.16  2.14  2.12  2.11  2.09  2.09  2.09  2.09  2.09 

  -41    2.17  2.14  2.12  2.09  2.07  2.05  2.03  2.01  2.00  1.98  1.97  1.95  1.93  1.91  1.89  1.88  1.87  1.87  1.87  1.87 

  -42    1.97  1.94  1.92  1.90  1.88  1.86  1.84  1.82  1.81  1.79  1.78  1.76  1.74  1.71  1.70  1.68  1.68  1.67  1.67  1.67 

  -43    1.78  1.76  1.74  1.72  1.70  1.68  1.66  1.65  1.63  1.61  1.60  1.58  1.55  1.54  1.52  1.50  1.49  1.49  1.49  1.49 

  -44    1.60  1.58  1.57  1.55  1.54  1.52  1.50  1.48  1.47  1.45  1.43  1.41  1.39  1.37  1.35  1.33  1.33  1.32  1.32  1.32 

  -45    1.44  1.43  1.41  1.40  1.38  1.37  1.35  1.33  1.32  1.30  1.28  1.26  1.24  1.22  1.20  1.18  1.17  1.17  1.17  1.16 

  -46    1.29  1.28  1.27  1.25  1.24  1.22  1.21  1.19  1.17  1.15  1.14  1.12  1.10  1.08  1.06  1.05  1.04  1.04  1.03  1.03 

  -47    1.16  1.14  1.13  1.12  1.11  1.09  1.07  1.06  1.04  1.02  1.00  0.99  0.97  0.96  0.94  0.93  0.92  0.92  0.91  0.91 

  -48    1.04  1.02  1.01  1.00  0.98  0.97  0.95  0.94  0.92  0.90  0.88  0.87  0.86  0.84  0.83  0.82  0.81  0.81  0.80  0.80 

  -49    0.92  0.91  0.90  0.88  0.87  0.86  0.84  0.83  0.81  0.79  0.78  0.77  0.75  0.74  0.73  0.72  0.71  0.71  0.70  0.70 

  

  -50    0.82  0.81  0.80  0.78  0.77  0.76  0.74  0.73  0.71  0.69  0.68  0.67  0.66  0.65  0.64  0.63  0.62  0.62  0.61  0.61 

  -51    0.73  0.72  0.71  0.69  0.68  0.67  0.65  0.64  0.62  0.61  0.59  0.58  0.57  0.56  0.55  0.55  0.54  0.53  0.53  0.52 

  -52    0.65  0.64  0.63  0.61  0.60  0.59  0.57  0.56  0.54  0.53  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.45  0.45  0.44 

  -53    0.58  0.56  0.55  0.54  0.53  0.51  0.50  0.49  0.47  0.46  0.45  0.44  0.43  0.42  0.41  0.40  0.39  0.39  0.38  0.38 

  -54    0.51  0.50  0.49  0.47  0.46  0.45  0.44  0.42  0.41  0.40  0.38  0.38  0.37  0.36  0.35  0.34  0.34  0.33  0.32  0.32 

  -55    0.45  0.44  0.43  0.41  0.40  0.39  0.38  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.30  0.29  0.28  0.28  0.27  0.27 

  -56    0.39  0.38  0.37  0.36  0.35  0.34  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.26  0.25  0.25  0.24  0.23  0.23  0.22 

  -57    0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.26  0.25  0.24  0.23  0.23  0.22  0.22  0.21  0.21  0.20  0.19  0.19  0.18 

  -58    0.29  0.28  0.27  0.26  0.26  0.25  0.24  0.22  0.21  0.20  0.19  0.19  0.18  0.18  0.18  0.17  0.17  0.16  0.16  0.15 

  -59    0.25  0.24  0.23  0.23  0.22  0.21  0.20  0.19  0.18  0.17  0.16  0.16  0.15  0.15  0.15  0.14  0.14  0.13  0.13  0.12 

  

  -60    0.21  0.20  0.20  0.19  0.19  0.18  0.17  0.16  0.15  0.14  0.13  0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.10  0.10 

  -61    0.18  0.18  0.17  0.17  0.16  0.15  0.14  0.14  0.13  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.08 

  -62    0.16  0.15  0.15  0.14  0.14  0.13  0.12  0.12  0.11  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07 

  -63    0.14  0.13  0.13  0.12  0.12  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05 

  -64    0.12  0.12  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04 

  -65    0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03 

  -66    0.09  0.08  0.08  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03 

  -67    0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02 

  -68    0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02 

  -69    0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01 

  

  -70    0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01 

  -71    0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -72    0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -73    0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00 

  -74    0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00 

  -75    0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00 

  -76    0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00 

  -77    0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00 

  -78    0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00 

  -79    0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  

  -80    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -81    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -82    0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -83    0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01 

  -84    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -85    0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02 

  -86    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -87    0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

  -88    0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -89    0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   89    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   88    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   87    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   86    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   85    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   84    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   83    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   82    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

   81    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

   80    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 

  

   79    0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12 

   78    0.13  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14 

   77    0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.16  0.16  0.16 

   76    0.18  0.19  0.19  0.19  0.19  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.19  0.19  0.19  0.19 

   75    0.21  0.21  0.22  0.22  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.22  0.22  0.21 

   74    0.25  0.25  0.26  0.26  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.26  0.26 

   73    0.29  0.30  0.30  0.31  0.31  0.31  0.31  0.31  0.31  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.31  0.31  0.31 

   72    0.35  0.35  0.35  0.36  0.36  0.36  0.36  0.36  0.37  0.37  0.37  0.37  0.37  0.37  0.38  0.38  0.37  0.37  0.37  0.37 

   71    0.41  0.41  0.41  0.41  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.43  0.43  0.43  0.44  0.44  0.44  0.44  0.44  0.43 

   70    0.47  0.47  0.47  0.48  0.48  0.48  0.48  0.48  0.49  0.49  0.49  0.49  0.50  0.50  0.51  0.51  0.51  0.51  0.51  0.51 

  

   69    0.54  0.55  0.55  0.55  0.56  0.56  0.56  0.56  0.56  0.56  0.57  0.57  0.57  0.58  0.58  0.59  0.59  0.59  0.59  0.59 

   68    0.63  0.63  0.63  0.64  0.64  0.64  0.65  0.65  0.65  0.65  0.65  0.66  0.66  0.67  0.67  0.68  0.68  0.68  0.68  0.68 

   67    0.72  0.73  0.73  0.73  0.74  0.74  0.74  0.74  0.75  0.75  0.75  0.76  0.76  0.76  0.77  0.77  0.77  0.77  0.78  0.78 

   66    0.82  0.83  0.83  0.84  0.84  0.85  0.85  0.85  0.86  0.86  0.86  0.86  0.87  0.87  0.88  0.88  0.88  0.88  0.88  0.89 

   65    0.94  0.95  0.95  0.96  0.96  0.97  0.97  0.97  0.98  0.98  0.98  0.98  0.99  0.99  1.00  1.00  1.00  1.00  1.01  1.01 

   64    1.06  1.07  1.07  1.08  1.09  1.09  1.10  1.10  1.10  1.10  1.11  1.11  1.12  1.12  1.12  1.13  1.13  1.14  1.14  1.14 

   63    1.20  1.20  1.21  1.22  1.22  1.23  1.23  1.24  1.24  1.24  1.25  1.25  1.26  1.26  1.27  1.27  1.28  1.28  1.28  1.29 

   62    1.34  1.35  1.36  1.37  1.37  1.38  1.38  1.39  1.39  1.40  1.40  1.41  1.41  1.42  1.42  1.43  1.43  1.44  1.44  1.45 

   61    1.51  1.51  1.52  1.53  1.54  1.54  1.55  1.55  1.56  1.56  1.57  1.57  1.58  1.58  1.59  1.60  1.60  1.61  1.62  1.62 

   60    1.68  1.69  1.70  1.70  1.71  1.72  1.73  1.73  1.74  1.74  1.75  1.76  1.76  1.77  1.77  1.78  1.79  1.80  1.80  1.81 

  

   59    1.86  1.87  1.88  1.89  1.90  1.91  1.91  1.92  1.93  1.93  1.94  1.95  1.95  1.96  1.97  1.97  1.98  1.99  2.00  2.01 

   58    2.05  2.06  2.07  2.08  2.09  2.10  2.11  2.12  2.13  2.14  2.15  2.15  2.16  2.17  2.17  2.18  2.19  2.20  2.21  2.23 

   57    2.26  2.27  2.28  2.29  2.30  2.32  2.33  2.34  2.34  2.35  2.36  2.37  2.38  2.39  2.40  2.41  2.42  2.43  2.44  2.46 

   56    2.48  2.49  2.50  2.52  2.53  2.55  2.56  2.57  2.58  2.59  2.60  2.61  2.62  2.63  2.64  2.65  2.66  2.67  2.69  2.70 

   55    2.71  2.73  2.74  2.76  2.77  2.79  2.80  2.81  2.83  2.84  2.85  2.86  2.87  2.88  2.89  2.90  2.92  2.93  2.95  2.96 

   54    2.98  3.00  3.01  3.03  3.04  3.06  3.07  3.08  3.10  3.11  3.12  3.13  3.14  3.15  3.16  3.18  3.19  3.21  3.23  3.24 

   53    3.28  3.29  3.30  3.32  3.33  3.35  3.36  3.37  3.38  3.39  3.41  3.42  3.43  3.44  3.45  3.46  3.48  3.50  3.52  3.53 

   52    3.59  3.60  3.62  3.63  3.64  3.65  3.66  3.67  3.69  3.70  3.71  3.72  3.73  3.75  3.76  3.77  3.79  3.81  3.83  3.84 

   51    3.92  3.93  3.94  3.96  3.97  3.98  3.99  4.00  4.01  4.02  4.03  4.04  4.06  4.07  4.08  4.10  4.11  4.13  4.15  4.17 

   50    4.28  4.29  4.30  4.30  4.31  4.32  4.33  4.34  4.35  4.36  4.37  4.38  4.40  4.41  4.43  4.44  4.46  4.48  4.49  4.51 

  

   49    4.60  4.61  4.62  4.63  4.63  4.64  4.65  4.66  4.67  4.69  4.70  4.71  4.73  4.75  4.76  4.78  4.80  4.82  4.84  4.86 

   48    4.93  4.94  4.95  4.96  4.97  4.98  4.99  5.01  5.02  5.03  5.04  5.06  5.08  5.10  5.12  5.14  5.16  5.18  5.20  5.22 

   47    5.28  5.29  5.30  5.31  5.32  5.33  5.34  5.36  5.37  5.39  5.40  5.42  5.44  5.46  5.49  5.51  5.53  5.55  5.57  5.59 

   46    5.64  5.65  5.66  5.67  5.68  5.69  5.70  5.72  5.74  5.75  5.77  5.79  5.82  5.84  5.87  5.89  5.91  5.94  5.96  5.98 

   45    6.01  6.02  6.03  6.04  6.05  6.06  6.08  6.10  6.11  6.13  6.15  6.18  6.21  6.23  6.26  6.29  6.31  6.34  6.36  6.39 

   44    6.52  6.53  6.55  6.56  6.57  6.58  6.60  6.62  6.64  6.67  6.69  6.72  6.74  6.77  6.80  6.83  6.85  6.88  6.90  6.92 

   43    7.06  7.08  7.09  7.10  7.12  7.12  7.15  7.18  7.20  7.23  7.25  7.28  7.31  7.34  7.37  7.40  7.42  7.44  7.47  7.49 

   42    7.63  7.65  7.66  7.67  7.69  7.70  7.73  7.76  7.79  7.82  7.85  7.88  7.91  7.94  7.97  8.00  8.02  8.04  8.06  8.08 

   41    8.22  8.24  8.26  8.27  8.28  8.30  8.33  8.37  8.40  8.43  8.47  8.50  8.53  8.56  8.59  8.62  8.64  8.66  8.68  8.70 

   40    8.84  8.86  8.87  8.89  8.91  8.92  8.96  9.00  9.04  9.08  9.12  9.15  9.18  9.21  9.24  9.27  9.29  9.31  9.32  9.34 

  



259 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   39    9.33  9.35  9.37  9.38  9.40  9.41  9.45  9.49  9.52  9.56  9.60  9.63  9.66  9.69  9.72  9.75  9.76  9.78  9.80  9.81 

   38    9.83  9.84  9.86  9.88  9.89  9.90  9.94  9.98 10.01 10.05 10.08 10.11 10.14 10.17 10.20 10.23 10.25 10.26 10.28 10.29 

   37   10.33 10.35 10.36 10.38 10.39 10.40 10.44 10.47 10.50 10.53 10.56 10.60 10.63 10.66 10.69 10.72 10.73 10.75 10.76 10.77 

   36   10.84 10.85 10.87 10.88 10.89 10.91 10.94 10.97 11.00 11.03 11.05 11.09 11.11 11.14 11.17 11.20 11.21 11.23 11.24 11.25 

   35   11.35 11.37 11.38 11.39 11.40 11.41 11.44 11.46 11.49 11.52 11.54 11.57 11.60 11.63 11.66 11.69 11.70 11.71 11.72 11.73 

   34   11.90 11.92 11.93 11.94 11.95 11.96 11.99 12.01 12.03 12.05 12.07 12.10 12.12 12.15 12.17 12.19 12.20 12.21 12.21 12.22 

   33   12.46 12.48 12.49 12.50 12.50 12.51 12.53 12.55 12.57 12.58 12.60 12.62 12.64 12.65 12.67 12.69 12.69 12.70 12.70 12.70 

   32   13.03 13.04 13.05 13.06 13.07 13.07 13.09 13.10 13.11 13.12 13.13 13.15 13.16 13.17 13.18 13.19 13.19 13.19 13.19 13.19 

   31   13.58 13.60 13.60 13.61 13.61 13.62 13.63 13.64 13.64 13.65 13.66 13.66 13.67 13.68 13.68 13.69 13.68 13.68 13.67 13.67 

   30   14.14 14.15 14.15 14.16 14.16 14.16 14.17 14.17 14.17 14.17 14.17 14.17 14.17 14.17 14.16 14.16 14.15 14.14 14.14 14.13 

  

   29   14.49 14.50 14.50 14.50 14.50 14.50 14.50 14.51 14.51 14.50 14.50 14.50 14.49 14.49 14.48 14.48 14.47 14.46 14.45 14.44 

   28   14.81 14.81 14.81 14.81 14.81 14.81 14.81 14.81 14.81 14.80 14.80 14.79 14.79 14.78 14.77 14.77 14.75 14.74 14.73 14.72 

   27   15.09 15.10 15.10 15.10 15.09 15.09 15.09 15.08 15.08 15.07 15.07 15.06 15.05 15.04 15.03 15.02 15.01 15.00 14.98 14.97 

   26   15.37 15.37 15.37 15.37 15.36 15.36 15.35 15.35 15.34 15.33 15.32 15.31 15.30 15.29 15.28 15.27 15.25 15.24 15.22 15.20 

   25   15.61 15.61 15.61 15.61 15.60 15.59 15.59 15.58 15.57 15.56 15.55 15.54 15.53 15.52 15.50 15.49 15.47 15.46 15.44 15.42 

   24   15.87 15.87 15.87 15.86 15.85 15.84 15.84 15.83 15.82 15.80 15.79 15.78 15.77 15.75 15.74 15.72 15.70 15.68 15.66 15.64 

   23   16.11 16.11 16.10 16.10 16.09 16.08 16.07 16.06 16.05 16.04 16.02 16.01 15.99 15.98 15.96 15.94 15.92 15.90 15.88 15.86 

   22   16.31 16.31 16.31 16.30 16.29 16.28 16.27 16.26 16.25 16.23 16.22 16.20 16.18 16.17 16.15 16.13 16.11 16.09 16.06 16.04 

   21   16.50 16.49 16.49 16.48 16.47 16.46 16.45 16.44 16.42 16.41 16.39 16.38 16.36 16.34 16.32 16.30 16.28 16.26 16.23 16.21 

   20   16.65 16.65 16.64 16.63 16.62 16.61 16.60 16.59 16.57 16.56 16.54 16.52 16.50 16.48 16.46 16.44 16.42 16.39 16.37 16.34 

  

   19   16.84 16.83 16.83 16.82 16.81 16.79 16.78 16.77 16.75 16.74 16.72 16.70 16.68 16.66 16.64 16.61 16.59 16.56 16.54 16.51 

   18   17.00 16.99 16.99 16.98 16.97 16.95 16.94 16.93 16.91 16.89 16.87 16.85 16.83 16.81 16.78 16.76 16.73 16.71 16.68 16.65 

   17   17.12 17.12 17.11 17.10 17.09 17.08 17.06 17.05 17.03 17.01 16.99 16.97 16.95 16.93 16.90 16.88 16.85 16.82 16.80 16.77 

   16   17.24 17.23 17.22 17.21 17.20 17.18 17.17 17.16 17.14 17.12 17.09 17.07 17.05 17.03 17.00 16.97 16.95 16.92 16.89 16.86 

   15   17.30 17.30 17.29 17.28 17.27 17.25 17.24 17.22 17.20 17.18 17.16 17.14 17.12 17.09 17.07 17.04 17.01 16.99 16.96 16.93 

   14   17.42 17.41 17.41 17.39 17.38 17.36 17.35 17.33 17.31 17.29 17.26 17.24 17.22 17.19 17.17 17.14 17.11 17.08 17.05 17.03 

   13   17.51 17.50 17.49 17.48 17.47 17.45 17.43 17.42 17.40 17.38 17.36 17.33 17.31 17.28 17.26 17.23 17.20 17.17 17.15 17.11 

   12   17.56 17.55 17.54 17.53 17.52 17.50 17.48 17.47 17.45 17.43 17.41 17.38 17.36 17.34 17.31 17.28 17.26 17.23 17.20 17.17 

   11   17.58 17.58 17.57 17.55 17.54 17.52 17.51 17.49 17.47 17.45 17.43 17.41 17.39 17.36 17.34 17.31 17.28 17.25 17.22 17.19 

   10   17.58 17.57 17.56 17.55 17.54 17.52 17.51 17.49 17.47 17.45 17.43 17.41 17.39 17.36 17.34 17.31 17.28 17.25 17.22 17.19 

  

    9   17.62 17.61 17.60 17.59 17.57 17.56 17.54 17.53 17.51 17.49 17.47 17.45 17.42 17.40 17.37 17.35 17.32 17.29 17.26 17.23 

    8   17.62 17.62 17.61 17.60 17.58 17.57 17.55 17.54 17.52 17.50 17.48 17.46 17.44 17.41 17.39 17.36 17.33 17.30 17.27 17.24 

    7   17.60 17.60 17.59 17.58 17.56 17.55 17.53 17.52 17.50 17.48 17.46 17.44 17.42 17.40 17.37 17.35 17.32 17.29 17.26 17.23 

    6   17.55 17.55 17.54 17.53 17.52 17.50 17.49 17.47 17.46 17.44 17.42 17.40 17.38 17.36 17.33 17.31 17.28 17.25 17.22 17.19 

    5   17.48 17.47 17.46 17.45 17.44 17.43 17.42 17.40 17.39 17.37 17.35 17.33 17.31 17.29 17.26 17.24 17.21 17.19 17.16 17.13 

    4   17.43 17.43 17.42 17.41 17.40 17.39 17.38 17.37 17.35 17.34 17.32 17.30 17.28 17.26 17.24 17.21 17.19 17.16 17.13 17.10 

    3   17.37 17.36 17.35 17.35 17.34 17.32 17.31 17.30 17.28 17.27 17.25 17.23 17.21 17.19 17.17 17.14 17.12 17.09 17.07 17.04 

    2   17.28 17.27 17.27 17.26 17.25 17.24 17.23 17.22 17.21 17.19 17.17 17.16 17.14 17.12 17.09 17.07 17.05 17.02 16.99 16.96 

    1   17.15 17.15 17.14 17.14 17.13 17.12 17.11 17.10 17.08 17.07 17.05 17.04 17.02 17.00 16.98 16.95 16.93 16.91 16.88 16.86 

    0   17.01 17.01 17.00 16.99 16.99 16.98 16.97 16.96 16.95 16.93 16.92 16.90 16.89 16.87 16.85 16.82 16.80 16.78 16.75 16.73 

  



260 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   -1   16.90 16.89 16.89 16.88 16.88 16.87 16.86 16.85 16.84 16.83 16.81 16.80 16.78 16.76 16.74 16.72 16.70 16.68 16.66 16.63 

   -2   16.76 16.76 16.75 16.75 16.74 16.74 16.73 16.72 16.71 16.70 16.68 16.67 16.65 16.64 16.62 16.60 16.58 16.56 16.54 16.52 

   -3   16.59 16.59 16.59 16.58 16.58 16.57 16.57 16.56 16.55 16.54 16.52 16.51 16.50 16.48 16.46 16.44 16.43 16.41 16.39 16.36 

   -4   16.39 16.39 16.39 16.39 16.38 16.38 16.37 16.36 16.36 16.35 16.34 16.32 16.31 16.30 16.28 16.26 16.25 16.23 16.21 16.19 

   -5   16.18 16.18 16.18 16.17 16.17 16.17 16.16 16.16 16.15 16.14 16.13 16.12 16.11 16.09 16.08 16.06 16.05 16.03 16.01 15.99 

   -6   15.98 15.98 15.98 15.98 15.98 15.98 15.97 15.97 15.96 15.95 15.95 15.94 15.92 15.91 15.90 15.89 15.87 15.86 15.84 15.82 

   -7   15.77 15.77 15.77 15.77 15.77 15.77 15.76 15.76 15.75 15.74 15.74 15.73 15.72 15.71 15.69 15.68 15.67 15.65 15.64 15.62 

   -8   15.53 15.53 15.53 15.53 15.53 15.54 15.53 15.53 15.52 15.52 15.51 15.50 15.49 15.48 15.47 15.46 15.45 15.44 15.42 15.41 

   -9   15.25 15.25 15.25 15.26 15.26 15.26 15.26 15.25 15.25 15.25 15.24 15.23 15.23 15.22 15.21 15.20 15.19 15.18 15.17 15.16 

  

  -10   14.96 14.96 14.97 14.97 14.98 14.98 14.98 14.97 14.97 14.96 14.96 14.95 14.95 14.94 14.93 14.92 14.91 14.90 14.89 14.88 

  -11   14.68 14.68 14.69 14.69 14.70 14.70 14.70 14.70 14.69 14.69 14.69 14.68 14.67 14.66 14.66 14.65 14.64 14.63 14.62 14.61 

  -12   14.35 14.36 14.36 14.37 14.37 14.38 14.38 14.37 14.37 14.37 14.37 14.36 14.36 14.35 14.34 14.34 14.33 14.32 14.32 14.30 

  -13   14.03 14.03 14.03 14.04 14.04 14.05 14.05 14.05 14.05 14.04 14.04 14.04 14.03 14.02 14.01 14.00 13.99 13.99 13.98 13.97 

  -14   13.68 13.69 13.69 13.70 13.70 13.71 13.71 13.71 13.71 13.71 13.70 13.70 13.69 13.68 13.67 13.66 13.66 13.65 13.64 13.63 

  -15   13.31 13.31 13.31 13.32 13.32 13.33 13.33 13.33 13.33 13.33 13.33 13.32 13.32 13.31 13.30 13.29 13.28 13.28 13.27 13.26 

  -16   12.80 12.81 12.81 12.82 12.82 12.83 12.83 12.83 12.83 12.83 12.83 12.83 12.82 12.81 12.80 12.79 12.79 12.79 12.79 12.78 

  -17   12.31 12.31 12.31 12.32 12.32 12.33 12.33 12.33 12.33 12.34 12.34 12.33 12.32 12.31 12.31 12.30 12.30 12.30 12.31 12.31 

  -18   11.80 11.80 11.81 11.81 11.82 11.82 11.82 11.82 11.83 11.83 11.83 11.82 11.81 11.81 11.80 11.79 11.80 11.81 11.81 11.82 

  -19   11.29 11.29 11.29 11.30 11.30 11.31 11.31 11.31 11.31 11.31 11.32 11.31 11.30 11.29 11.29 11.28 11.29 11.30 11.31 11.32 

  

  -20   10.78 10.78 10.78 10.79 10.79 10.80 10.80 10.80 10.80 10.81 10.81 10.80 10.79 10.79 10.78 10.77 10.79 10.80 10.81 10.83 

  -21   10.04 10.04 10.04 10.05 10.05 10.06 10.06 10.07 10.07 10.08 10.09 10.08 10.07 10.07 10.06 10.05 10.06 10.07 10.08 10.09 

  -22    9.32  9.32  9.33  9.33  9.34  9.34  9.35  9.36  9.37  9.38  9.38  9.38  9.38  9.37  9.37  9.36  9.37  9.37  9.37  9.38 

  -23    8.63  8.63  8.64  8.64  8.65  8.66  8.67  8.68  8.69  8.70  8.71  8.71  8.70  8.70  8.70  8.70  8.70  8.70  8.70  8.69 

  -24    7.97  7.98  7.98  7.99  8.00  8.00  8.02  8.03  8.04  8.05  8.07  8.06  8.06  8.06  8.06  8.05  8.05  8.05  8.04  8.04 

  -25    7.35  7.35  7.36  7.36  7.37  7.38  7.39  7.41  7.42  7.43  7.45  7.45  7.44  7.44  7.44  7.44  7.43  7.42  7.42  7.41 

  -26    6.89  6.89  6.89  6.89  6.90  6.90  6.91  6.92  6.93  6.94  6.95  6.95  6.96  6.96  6.97  6.97  6.96  6.94  6.93  6.92 

  -27    6.44  6.44  6.44  6.44  6.44  6.44  6.44  6.45  6.45  6.46  6.47  6.48  6.48  6.49  6.50  6.51  6.49  6.48  6.46  6.44 

  -28    6.01  6.01  6.00  6.00  6.00  6.00  6.00  6.00  6.00  6.00  6.01  6.02  6.03  6.04  6.06  6.07  6.05  6.03  6.00  5.98 

  -29    5.60  5.59  5.58  5.58  5.57  5.57  5.57  5.56  5.56  5.56  5.56  5.58  5.59  5.61  5.63  5.64  5.62  5.59  5.57  5.54 

  

  -30    5.20  5.19  5.18  5.17  5.17  5.16  5.16  5.15  5.15  5.14  5.14  5.16  5.17  5.19  5.21  5.23  5.20  5.17  5.15  5.12 

  -31    4.80  4.79  4.78  4.77  4.77  4.76  4.76  4.75  4.75  4.74  4.74  4.75  4.77  4.78  4.79  4.81  4.79  4.77  4.75  4.73 

  -32    4.41  4.40  4.40  4.39  4.39  4.38  4.38  4.37  4.37  4.36  4.36  4.37  4.38  4.39  4.39  4.41  4.39  4.38  4.37  4.36 

  -33    4.05  4.04  4.03  4.03  4.03  4.02  4.02  4.01  4.01  4.00  4.00  4.01  4.01  4.01  4.02  4.03  4.02  4.02  4.02  4.01 

  -34    3.70  3.70  3.69  3.69  3.68  3.68  3.68  3.67  3.67  3.66  3.66  3.66  3.66  3.66  3.67  3.67  3.67  3.67  3.68  3.68 

  -35    3.38  3.37  3.37  3.36  3.36  3.36  3.35  3.35  3.34  3.34  3.34  3.34  3.33  3.33  3.33  3.33  3.34  3.34  3.35  3.36 

  -36    3.09  3.08  3.08  3.07  3.07  3.07  3.06  3.05  3.05  3.04  3.04  3.04  3.04  3.03  3.03  3.03  3.04  3.05  3.05  3.06 

  -37    2.81  2.81  2.80  2.80  2.79  2.79  2.78  2.77  2.77  2.76  2.76  2.76  2.75  2.75  2.75  2.75  2.76  2.76  2.77  2.77 

  -38    2.56  2.55  2.54  2.54  2.53  2.53  2.52  2.51  2.51  2.50  2.49  2.49  2.49  2.49  2.49  2.49  2.50  2.50  2.50  2.51 

  -39    2.32  2.31  2.30  2.30  2.29  2.29  2.28  2.27  2.26  2.26  2.25  2.25  2.25  2.25  2.25  2.25  2.25  2.25  2.26  2.26 

  



261 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

  -40    2.09  2.08  2.08  2.07  2.06  2.06  2.05  2.04  2.03  2.03  2.02  2.02  2.02  2.02  2.02  2.02  2.02  2.02  2.02  2.03 

  -41    1.87  1.86  1.85  1.84  1.84  1.83  1.82  1.81  1.81  1.80  1.79  1.79  1.79  1.80  1.80  1.80  1.80  1.80  1.81  1.81 

  -42    1.67  1.66  1.65  1.64  1.63  1.62  1.61  1.60  1.60  1.59  1.59  1.59  1.59  1.59  1.59  1.60  1.60  1.60  1.60  1.61 

  -43    1.48  1.47  1.46  1.45  1.44  1.43  1.42  1.41  1.41  1.40  1.40  1.40  1.40  1.40  1.41  1.41  1.41  1.42  1.42  1.42 

  -44    1.31  1.30  1.29  1.28  1.27  1.26  1.25  1.24  1.24  1.23  1.23  1.23  1.23  1.23  1.24  1.24  1.24  1.25  1.25  1.25 

  -45    1.16  1.15  1.13  1.12  1.11  1.10  1.09  1.09  1.08  1.07  1.07  1.07  1.08  1.08  1.08  1.09  1.09  1.09  1.09  1.10 

  -46    1.03  1.01  1.00  0.98  0.97  0.96  0.95  0.95  0.95  0.94  0.94  0.94  0.94  0.94  0.94  0.95  0.95  0.95  0.95  0.95 

  -47    0.90  0.89  0.87  0.86  0.85  0.83  0.83  0.83  0.82  0.82  0.82  0.82  0.82  0.82  0.82  0.82  0.82  0.82  0.82  0.82 

  -48    0.79  0.78  0.76  0.75  0.73  0.72  0.72  0.72  0.71  0.71  0.71  0.71  0.71  0.71  0.70  0.70  0.70  0.70  0.70  0.70 

  -49    0.69  0.68  0.66  0.65  0.63  0.62  0.62  0.62  0.62  0.62  0.62  0.61  0.61  0.61  0.60  0.60  0.60  0.60  0.60  0.60 

  

  -50    0.60  0.58  0.57  0.56  0.54  0.53  0.53  0.53  0.53  0.53  0.53  0.52  0.52  0.52  0.51  0.51  0.51  0.51  0.51  0.51 

  -51    0.51  0.50  0.49  0.48  0.46  0.45  0.45  0.45  0.45  0.45  0.45  0.44  0.44  0.44  0.43  0.43  0.43  0.43  0.43  0.44 

  -52    0.44  0.43  0.42  0.41  0.40  0.39  0.38  0.38  0.38  0.38  0.37  0.37  0.37  0.36  0.36  0.36  0.36  0.36  0.37  0.37 

  -53    0.37  0.36  0.35  0.34  0.34  0.33  0.32  0.32  0.32  0.31  0.31  0.31  0.30  0.30  0.30  0.30  0.30  0.30  0.31  0.31 

  -54    0.31  0.30  0.30  0.29  0.28  0.28  0.27  0.27  0.26  0.26  0.26  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.26  0.26 

  -55    0.26  0.25  0.25  0.24  0.24  0.23  0.23  0.22  0.22  0.21  0.21  0.21  0.21  0.20  0.20  0.20  0.20  0.21  0.21  0.22 

  -56    0.22  0.21  0.20  0.20  0.19  0.19  0.19  0.18  0.18  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.17  0.17  0.17 

  -57    0.18  0.17  0.17  0.16  0.16  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13 

  -58    0.15  0.14  0.14  0.13  0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10 

  -59    0.12  0.12  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

  

  -60    0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

  -61    0.08  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04 

  -62    0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03 

  -63    0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02 

  -64    0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -65    0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -66    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -67    0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00 

  -68    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -69    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -70    0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -80    0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -83    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -84    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -85    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -86    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02 

  -87    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03 

  -88    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -89    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   89    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   88    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   87    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   86    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   85    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   84    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   83    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   82    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

   81    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07 

   80    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09 

  

   79    0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11 

   78    0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.13 

   77    0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.16 

   76    0.18  0.19  0.19  0.19  0.19  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.19  0.19  0.19  0.19  0.19  0.19  0.19 

   75    0.21  0.21  0.22  0.22  0.23  0.23  0.23  0.23  0.24  0.24  0.24  0.24  0.23  0.23  0.22  0.22  0.22  0.22  0.22  0.22 

   74    0.25  0.26  0.26  0.27  0.27  0.28  0.28  0.28  0.28  0.28  0.29  0.28  0.28  0.27  0.27  0.27  0.27  0.27  0.27  0.27 

   73    0.30  0.31  0.32  0.32  0.33  0.33  0.33  0.33  0.34  0.34  0.34  0.33  0.33  0.33  0.32  0.32  0.32  0.32  0.32  0.32 

   72    0.36  0.37  0.38  0.38  0.39  0.40  0.40  0.40  0.40  0.40  0.40  0.39  0.39  0.39  0.39  0.38  0.38  0.38  0.38  0.38 

   71    0.43  0.44  0.45  0.45  0.46  0.47  0.47  0.47  0.47  0.47  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46 

   70    0.51  0.52  0.53  0.53  0.54  0.55  0.55  0.55  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54 

  

   69    0.59  0.60  0.61  0.61  0.62  0.63  0.63  0.63  0.63  0.63  0.62  0.63  0.63  0.63  0.63  0.63  0.63  0.63  0.63  0.63 

   68    0.68  0.69  0.70  0.71  0.71  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.73  0.73  0.73  0.73  0.73  0.73  0.73 

   67    0.78  0.79  0.79  0.80  0.81  0.82  0.82  0.82  0.82  0.82  0.82  0.83  0.83  0.83  0.84  0.84  0.84  0.84  0.84  0.84 

   66    0.89  0.90  0.90  0.91  0.92  0.93  0.93  0.93  0.94  0.94  0.94  0.94  0.95  0.95  0.96  0.96  0.96  0.96  0.96  0.96 

   65    1.01  1.02  1.03  1.03  1.04  1.05  1.05  1.06  1.06  1.07  1.07  1.08  1.08  1.09  1.09  1.10  1.10  1.10  1.09  1.09 

   64    1.14  1.15  1.16  1.17  1.18  1.19  1.19  1.20  1.20  1.21  1.21  1.22  1.22  1.23  1.24  1.24  1.24  1.24  1.24  1.24 

   63    1.29  1.30  1.31  1.32  1.33  1.34  1.35  1.35  1.35  1.36  1.36  1.37  1.38  1.38  1.39  1.40  1.40  1.40  1.40  1.40 

   62    1.45  1.47  1.48  1.49  1.50  1.51  1.51  1.52  1.52  1.52  1.53  1.53  1.54  1.55  1.56  1.56  1.57  1.57  1.58  1.58 

   61    1.63  1.64  1.65  1.67  1.68  1.69  1.69  1.70  1.70  1.70  1.71  1.72  1.72  1.73  1.74  1.75  1.75  1.76  1.77  1.78 

   60    1.82  1.83  1.85  1.86  1.88  1.89  1.89  1.89  1.90  1.90  1.90  1.91  1.92  1.92  1.93  1.94  1.95  1.97  1.98  1.99 

  

   59    2.02  2.04  2.05  2.06  2.08  2.09  2.10  2.10  2.11  2.11  2.12  2.13  2.14  2.14  2.15  2.16  2.17  2.18  2.19  2.20 

   58    2.24  2.25  2.26  2.28  2.29  2.31  2.32  2.33  2.34  2.34  2.35  2.36  2.37  2.38  2.38  2.39  2.40  2.41  2.42  2.43 

   57    2.47  2.48  2.49  2.51  2.52  2.54  2.55  2.56  2.58  2.59  2.61  2.61  2.62  2.63  2.63  2.64  2.65  2.66  2.67  2.67 

   56    2.72  2.73  2.74  2.75  2.77  2.78  2.80  2.82  2.84  2.86  2.88  2.89  2.89  2.90  2.90  2.91  2.91  2.92  2.93  2.93 

   55    2.98  2.99  3.00  3.02  3.03  3.04  3.07  3.09  3.12  3.14  3.17  3.17  3.18  3.18  3.19  3.19  3.19  3.20  3.20  3.21 

   54    3.26  3.27  3.29  3.30  3.31  3.33  3.35  3.38  3.41  3.43  3.46  3.47  3.48  3.48  3.49  3.49  3.50  3.50  3.50  3.50 

   53    3.55  3.56  3.58  3.60  3.61  3.63  3.65  3.68  3.71  3.74  3.77  3.78  3.79  3.80  3.81  3.82  3.82  3.82  3.82  3.82 

   52    3.86  3.88  3.89  3.91  3.93  3.94  3.97  4.00  4.03  4.06  4.09  4.11  4.12  4.13  4.15  4.16  4.16  4.15  4.15  4.15 

   51    4.19  4.21  4.22  4.24  4.26  4.28  4.31  4.34  4.37  4.40  4.43  4.45  4.47  4.49  4.51  4.52  4.51  4.51  4.50  4.49 

   50    4.53  4.55  4.57  4.59  4.61  4.63  4.66  4.69  4.73  4.76  4.79  4.81  4.83  4.86  4.88  4.90  4.89  4.88  4.87  4.85 

  

   49    4.88  4.90  4.92  4.94  4.96  4.98  5.01  5.05  5.08  5.11  5.14  5.16  5.18  5.20  5.22  5.24  5.23  5.23  5.22  5.21 

   48    5.24  5.26  5.28  5.31  5.33  5.35  5.38  5.41  5.44  5.46  5.49  5.51  5.53  5.55  5.57  5.59  5.59  5.59  5.59  5.59 

   47    5.62  5.64  5.66  5.69  5.71  5.73  5.76  5.78  5.81  5.84  5.86  5.88  5.90  5.92  5.93  5.95  5.96  5.96  5.97  5.97 

   46    6.01  6.03  6.05  6.08  6.10  6.12  6.15  6.17  6.19  6.22  6.24  6.26  6.27  6.29  6.31  6.32  6.33  6.35  6.36  6.37 

   45    6.41  6.43  6.46  6.48  6.51  6.53  6.55  6.57  6.59  6.61  6.63  6.64  6.66  6.67  6.69  6.70  6.72  6.74  6.76  6.77 

   44    6.95  6.97  7.00  7.03  7.05  7.08  7.10  7.12  7.14  7.17  7.19  7.20  7.22  7.23  7.25  7.26  7.28  7.30  7.32  7.33 

   43    7.51  7.54  7.57  7.60  7.62  7.65  7.68  7.70  7.72  7.75  7.77  7.79  7.80  7.82  7.83  7.85  7.87  7.88  7.90  7.91 

   42    8.10  8.13  8.16  8.19  8.22  8.25  8.28  8.30  8.33  8.35  8.38  8.39  8.41  8.43  8.45  8.46  8.48  8.49  8.51  8.52 

   41    8.72  8.75  8.78  8.81  8.85  8.88  8.90  8.93  8.96  8.98  9.01  9.03  9.05  9.07  9.09  9.10  9.12  9.13  9.14  9.15 

   40    9.36  9.40  9.43  9.46  9.50  9.53  9.56  9.59  9.61  9.64  9.67  9.69  9.71  9.73  9.75  9.77  9.78  9.79  9.80  9.80 

  



263 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   39    9.83  9.86  9.89  9.92  9.95  9.98 10.01 10.04 10.07 10.10 10.13 10.15 10.16 10.18 10.20 10.21 10.22 10.22 10.23 10.23 

   38   10.31 10.34 10.36 10.39 10.42 10.44 10.47 10.50 10.53 10.56 10.59 10.60 10.62 10.63 10.65 10.66 10.66 10.66 10.66 10.66 

   37   10.79 10.81 10.83 10.86 10.88 10.90 10.93 10.96 10.99 11.02 11.05 11.06 11.07 11.08 11.10 11.11 11.10 11.10 11.09 11.08 

   36   11.26 11.28 11.30 11.32 11.34 11.36 11.39 11.42 11.45 11.48 11.51 11.52 11.52 11.53 11.54 11.55 11.54 11.53 11.51 11.50 

   35   11.74 11.75 11.77 11.79 11.81 11.82 11.85 11.88 11.91 11.94 11.97 11.97 11.98 11.98 11.99 11.99 11.97 11.96 11.94 11.92 

   34   12.22 12.23 12.25 12.26 12.27 12.28 12.30 12.32 12.34 12.36 12.39 12.39 12.39 12.39 12.39 12.38 12.37 12.35 12.33 12.31 

   33   12.70 12.71 12.72 12.72 12.73 12.73 12.75 12.76 12.77 12.79 12.80 12.79 12.79 12.78 12.77 12.77 12.75 12.72 12.70 12.68 

   32   13.19 13.19 13.19 13.19 13.19 13.19 13.19 13.20 13.20 13.21 13.21 13.20 13.19 13.18 13.16 13.15 13.13 13.11 13.08 13.06 

   31   13.66 13.66 13.66 13.65 13.65 13.64 13.64 13.63 13.62 13.62 13.61 13.60 13.58 13.56 13.54 13.52 13.50 13.47 13.45 13.42 

   30   14.12 14.11 14.10 14.09 14.08 14.07 14.05 14.04 14.02 14.01 13.99 13.97 13.94 13.92 13.89 13.87 13.84 13.81 13.79 13.76 

  

   29   14.43 14.41 14.40 14.39 14.37 14.36 14.34 14.32 14.31 14.29 14.26 14.23 14.21 14.18 14.16 14.13 14.10 14.08 14.05 14.02 

   28   14.70 14.69 14.67 14.66 14.64 14.63 14.61 14.58 14.56 14.54 14.52 14.49 14.47 14.44 14.41 14.38 14.35 14.32 14.29 14.26 

   27   14.95 14.93 14.92 14.90 14.88 14.86 14.84 14.82 14.79 14.77 14.75 14.72 14.69 14.66 14.63 14.60 14.57 14.53 14.50 14.46 

   26   15.18 15.16 15.14 15.12 15.10 15.09 15.06 15.03 15.01 14.98 14.96 14.93 14.90 14.87 14.84 14.81 14.77 14.73 14.70 14.66 

   25   15.40 15.38 15.36 15.33 15.31 15.29 15.26 15.23 15.20 15.18 15.15 15.12 15.09 15.05 15.02 14.99 14.95 14.91 14.88 14.84 

   24   15.62 15.60 15.57 15.55 15.53 15.50 15.47 15.44 15.41 15.38 15.35 15.32 15.29 15.25 15.22 15.19 15.15 15.11 15.07 15.03 

   23   15.84 15.81 15.78 15.76 15.73 15.71 15.68 15.64 15.61 15.58 15.55 15.51 15.48 15.44 15.41 15.38 15.34 15.30 15.26 15.22 

   22   16.02 15.99 15.96 15.94 15.91 15.88 15.85 15.81 15.78 15.75 15.71 15.68 15.64 15.61 15.57 15.53 15.49 15.45 15.41 15.37 

   21   16.18 16.16 16.13 16.10 16.07 16.04 16.00 15.97 15.93 15.90 15.86 15.83 15.79 15.75 15.72 15.68 15.64 15.60 15.55 15.51 

   20   16.32 16.29 16.26 16.23 16.20 16.17 16.13 16.10 16.06 16.03 15.99 15.95 15.91 15.87 15.84 15.80 15.76 15.72 15.67 15.63 

  

   19   16.49 16.46 16.42 16.39 16.36 16.33 16.29 16.25 16.22 16.18 16.15 16.11 16.06 16.03 15.99 15.95 15.91 15.86 15.82 15.78 

   18   16.63 16.59 16.56 16.53 16.49 16.46 16.42 16.39 16.35 16.31 16.27 16.23 16.19 16.15 16.12 16.08 16.03 15.99 15.95 15.91 

   17   16.74 16.71 16.67 16.64 16.61 16.57 16.53 16.50 16.46 16.42 16.38 16.34 16.30 16.26 16.22 16.18 16.14 16.10 16.05 16.01 

   16   16.83 16.80 16.76 16.73 16.69 16.66 16.62 16.58 16.54 16.51 16.47 16.43 16.39 16.35 16.31 16.27 16.22 16.18 16.14 16.10 

   15   16.90 16.87 16.84 16.80 16.77 16.73 16.69 16.65 16.62 16.58 16.54 16.50 16.45 16.41 16.37 16.33 16.29 16.25 16.20 16.16 

   14   16.99 16.96 16.92 16.89 16.85 16.82 16.78 16.74 16.70 16.66 16.63 16.59 16.54 16.50 16.46 16.42 16.38 16.34 16.30 16.25 

   13   17.08 17.05 17.01 16.98 16.94 16.91 16.87 16.83 16.79 16.75 16.71 16.67 16.63 16.59 16.55 16.51 16.47 16.43 16.38 16.34 

   12   17.13 17.10 17.07 17.03 16.99 16.96 16.92 16.88 16.84 16.80 16.77 16.72 16.68 16.64 16.60 16.56 16.52 16.48 16.44 16.40 

   11   17.16 17.13 17.09 17.06 17.02 16.99 16.95 16.91 16.87 16.83 16.79 16.75 16.71 16.67 16.63 16.59 16.55 16.51 16.47 16.43 

   10   17.16 17.13 17.09 17.06 17.02 16.99 16.95 16.91 16.88 16.84 16.80 16.76 16.72 16.68 16.64 16.60 16.56 16.52 16.48 16.44 

  

    9   17.20 17.17 17.13 17.10 17.06 17.03 16.99 16.95 16.92 16.88 16.84 16.80 16.76 16.72 16.68 16.64 16.60 16.56 16.52 16.48 

    8   17.21 17.18 17.15 17.11 17.08 17.04 17.01 16.97 16.93 16.90 16.86 16.82 16.78 16.74 16.70 16.66 16.62 16.59 16.55 16.51 

    7   17.20 17.17 17.14 17.10 17.07 17.03 17.00 16.96 16.93 16.89 16.85 16.81 16.78 16.74 16.70 16.66 16.62 16.59 16.55 16.51 

    6   17.16 17.13 17.10 17.07 17.03 17.00 16.96 16.93 16.89 16.86 16.82 16.79 16.75 16.71 16.68 16.64 16.60 16.56 16.53 16.49 

    5   17.10 17.07 17.04 17.01 16.97 16.94 16.91 16.87 16.84 16.81 16.77 16.73 16.70 16.66 16.63 16.59 16.55 16.52 16.48 16.45 

    4   17.07 17.05 17.01 16.98 16.95 16.92 16.89 16.85 16.82 16.79 16.75 16.72 16.68 16.65 16.61 16.58 16.54 16.51 16.47 16.44 

    3   17.01 16.98 16.95 16.92 16.89 16.86 16.83 16.80 16.77 16.73 16.70 16.67 16.63 16.60 16.57 16.53 16.50 16.47 16.43 16.40 

    2   16.93 16.91 16.88 16.85 16.82 16.79 16.76 16.73 16.70 16.67 16.64 16.61 16.57 16.54 16.51 16.48 16.45 16.42 16.38 16.35 

    1   16.83 16.81 16.78 16.75 16.72 16.70 16.67 16.64 16.61 16.58 16.55 16.52 16.49 16.46 16.43 16.40 16.37 16.34 16.31 16.28 

    0   16.70 16.68 16.65 16.63 16.60 16.57 16.54 16.52 16.49 16.46 16.43 16.40 16.38 16.35 16.32 16.29 16.26 16.23 16.21 16.18 

  



264 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   -1   16.61 16.59 16.56 16.54 16.51 16.48 16.46 16.43 16.41 16.38 16.35 16.32 16.30 16.27 16.24 16.21 16.19 16.16 16.13 16.11 

   -2   16.49 16.47 16.45 16.42 16.39 16.37 16.34 16.32 16.29 16.27 16.24 16.22 16.19 16.17 16.14 16.11 16.09 16.07 16.04 16.01 

   -3   16.34 16.32 16.30 16.27 16.25 16.22 16.20 16.18 16.16 16.13 16.10 16.08 16.06 16.04 16.01 15.99 15.96 15.94 15.92 15.89 

   -4   16.17 16.15 16.13 16.11 16.08 16.06 16.04 16.02 16.00 15.97 15.95 15.93 15.91 15.88 15.86 15.84 15.82 15.80 15.77 15.75 

   -5   15.97 15.95 15.93 15.91 15.89 15.86 15.84 15.82 15.80 15.78 15.76 15.74 15.72 15.70 15.68 15.66 15.64 15.62 15.60 15.58 

   -6   15.81 15.79 15.77 15.75 15.73 15.70 15.69 15.67 15.65 15.63 15.61 15.59 15.57 15.56 15.54 15.52 15.50 15.48 15.46 15.44 

   -7   15.60 15.59 15.57 15.55 15.53 15.51 15.49 15.48 15.46 15.44 15.42 15.40 15.39 15.37 15.35 15.33 15.32 15.30 15.29 15.27 

   -8   15.39 15.38 15.36 15.34 15.32 15.30 15.29 15.27 15.26 15.24 15.22 15.21 15.19 15.18 15.16 15.14 15.13 15.12 15.10 15.09 

   -9   15.14 15.13 15.11 15.10 15.08 15.06 15.05 15.03 15.02 15.01 14.99 14.98 14.96 14.95 14.93 14.92 14.91 14.90 14.88 14.87 

  

  -10   14.87 14.86 14.84 14.83 14.81 14.79 14.78 14.77 14.76 14.75 14.73 14.72 14.71 14.70 14.68 14.67 14.66 14.65 14.64 14.63 

  -11   14.60 14.59 14.57 14.56 14.54 14.53 14.52 14.51 14.50 14.49 14.47 14.47 14.46 14.45 14.44 14.43 14.43 14.42 14.41 14.40 

  -12   14.29 14.28 14.27 14.26 14.24 14.23 14.22 14.21 14.20 14.19 14.18 14.18 14.18 14.17 14.17 14.16 14.16 14.15 14.15 14.14 

  -13   13.96 13.95 13.94 13.93 13.92 13.90 13.90 13.89 13.89 13.88 13.87 13.87 13.88 13.87 13.87 13.86 13.86 13.86 13.86 13.85 

  -14   13.62 13.61 13.60 13.59 13.58 13.57 13.57 13.56 13.55 13.55 13.54 13.54 13.55 13.55 13.56 13.56 13.56 13.56 13.56 13.56 

  -15   13.25 13.25 13.24 13.23 13.22 13.21 13.21 13.21 13.20 13.20 13.19 13.20 13.21 13.22 13.22 13.23 13.23 13.24 13.24 13.24 

  -16   12.78 12.76 12.74 12.72 12.70 12.68 12.69 12.69 12.69 12.69 12.69 12.69 12.69 12.69 12.69 12.69 12.68 12.68 12.68 12.67 

  -17   12.31 12.28 12.25 12.22 12.19 12.16 12.17 12.18 12.18 12.19 12.20 12.19 12.18 12.17 12.16 12.16 12.14 12.13 12.12 12.11 

  -18   11.82 11.79 11.75 11.71 11.67 11.63 11.65 11.66 11.67 11.68 11.69 11.68 11.67 11.65 11.63 11.61 11.60 11.58 11.56 11.54 

  -19   11.33 11.29 11.24 11.19 11.15 11.10 11.12 11.14 11.15 11.17 11.19 11.16 11.14 11.12 11.10 11.07 11.05 11.03 11.01 10.98 

  

  -20   10.84 10.79 10.74 10.68 10.63 10.57 10.59 10.62 10.64 10.66 10.68 10.65 10.63 10.60 10.57 10.54 10.51 10.49 10.46 10.43 

  -21   10.10 10.06 10.03  9.99  9.95  9.91  9.93  9.95  9.97  9.98 10.00  9.98  9.97  9.96  9.95  9.93  9.92  9.91  9.90  9.89 

  -22    9.38  9.36  9.34  9.32  9.30  9.28  9.29  9.30  9.32  9.33  9.33  9.34  9.34  9.34  9.34  9.34  9.34  9.35  9.35  9.35 

  -23    8.69  8.69  8.68  8.68  8.67  8.66  8.67  8.68  8.68  8.69  8.69  8.71  8.72  8.74  8.75  8.76  8.78  8.79  8.81  8.83 

  -24    8.03  8.04  8.05  8.05  8.06  8.07  8.07  8.07  8.07  8.07  8.08  8.10  8.13  8.15  8.17  8.20  8.23  8.26  8.29  8.31 

  -25    7.40  7.42  7.44  7.46  7.47  7.49  7.49  7.49  7.49  7.48  7.48  7.51  7.55  7.58  7.62  7.65  7.69  7.73  7.77  7.81 

  -26    6.90  6.92  6.94  6.96  6.98  6.99  7.00  7.00  7.00  7.01  7.01  7.04  7.07  7.10  7.13  7.17  7.20  7.23  7.26  7.30 

  -27    6.42  6.44  6.46  6.48  6.50  6.52  6.52  6.53  6.54  6.54  6.55  6.58  6.61  6.64  6.66  6.69  6.72  6.74  6.77  6.80 

  -28    5.96  5.98  6.00  6.02  6.03  6.05  6.06  6.07  6.08  6.09  6.10  6.13  6.16  6.18  6.21  6.24  6.26  6.28  6.30  6.32 

  -29    5.52  5.53  5.55  5.57  5.59  5.61  5.62  5.64  5.65  5.66  5.68  5.70  5.72  5.75  5.77  5.80  5.81  5.82  5.84  5.85 

  

  -30    5.09  5.11  5.13  5.14  5.16  5.18  5.20  5.21  5.23  5.24  5.26  5.28  5.30  5.33  5.35  5.37  5.38  5.39  5.40  5.41 

  -31    4.71  4.73  4.75  4.76  4.78  4.80  4.81  4.83  4.84  4.86  4.87  4.89  4.91  4.94  4.96  4.98  5.00  5.02  5.03  5.05 

  -32    4.36  4.37  4.38  4.40  4.41  4.43  4.44  4.46  4.47  4.49  4.50  4.52  4.54  4.56  4.58  4.60  4.63  4.65  4.68  4.70 

  -33    4.01  4.02  4.04  4.05  4.06  4.07  4.09  4.10  4.11  4.13  4.14  4.16  4.18  4.20  4.22  4.24  4.27  4.30  4.33  4.37 

  -34    3.68  3.69  3.70  3.72  3.73  3.74  3.75  3.76  3.78  3.79  3.80  3.82  3.84  3.86  3.88  3.90  3.93  3.97  4.00  4.04 

  -35    3.37  3.38  3.39  3.40  3.41  3.42  3.43  3.45  3.46  3.47  3.48  3.50  3.51  3.53  3.55  3.57  3.61  3.65  3.69  3.73 

  -36    3.07  3.08  3.09  3.10  3.11  3.13  3.13  3.14  3.15  3.16  3.17  3.19  3.21  3.23  3.25  3.27  3.30  3.34  3.37  3.41 

  -37    2.78  2.79  2.81  2.82  2.83  2.85  2.85  2.86  2.86  2.87  2.87  2.89  2.92  2.94  2.96  2.98  3.01  3.04  3.07  3.10 

  -38    2.51  2.53  2.54  2.56  2.57  2.59  2.59  2.59  2.59  2.60  2.60  2.62  2.64  2.67  2.69  2.71  2.74  2.76  2.79  2.81 

  -39    2.26  2.28  2.29  2.31  2.33  2.34  2.34  2.34  2.34  2.34  2.34  2.36  2.39  2.41  2.43  2.46  2.48  2.50  2.52  2.54 

  



265 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

  -40    2.03  2.04  2.06  2.08  2.09  2.11  2.11  2.10  2.10  2.10  2.10  2.12  2.15  2.17  2.19  2.22  2.24  2.26  2.27  2.29 

  -41    1.81  1.82  1.83  1.84  1.85  1.86  1.87  1.87  1.87  1.88  1.88  1.90  1.92  1.94  1.96  1.98  2.00  2.02  2.04  2.06 

  -42    1.61  1.61  1.62  1.62  1.63  1.63  1.64  1.65  1.66  1.67  1.68  1.70  1.71  1.73  1.74  1.76  1.78  1.80  1.82  1.84 

  -43    1.42  1.42  1.42  1.42  1.42  1.42  1.44  1.45  1.47  1.48  1.50  1.51  1.52  1.53  1.54  1.56  1.57  1.59  1.62  1.64 

  -44    1.26  1.25  1.25  1.24  1.24  1.24  1.25  1.27  1.29  1.31  1.33  1.34  1.34  1.35  1.36  1.37  1.39  1.41  1.43  1.45 

  -45    1.10  1.09  1.09  1.08  1.08  1.07  1.09  1.11  1.13  1.15  1.17  1.18  1.18  1.19  1.19  1.20  1.22  1.24  1.26  1.28 

  -46    0.95  0.95  0.95  0.95  0.95  0.94  0.96  0.97  0.99  1.01  1.03  1.03  1.04  1.04  1.05  1.06  1.07  1.09  1.11  1.13 

  -47    0.82  0.82  0.82  0.82  0.83  0.83  0.84  0.85  0.87  0.88  0.89  0.90  0.90  0.91  0.92  0.93  0.94  0.95  0.97  0.99 

  -48    0.71  0.71  0.71  0.71  0.72  0.72  0.73  0.74  0.75  0.76  0.77  0.78  0.79  0.79  0.80  0.81  0.82  0.83  0.84  0.86 

  -49    0.60  0.61  0.61  0.62  0.62  0.63  0.63  0.64  0.65  0.66  0.67  0.67  0.68  0.68  0.69  0.70  0.71  0.72  0.73  0.74 

  

  -50    0.51  0.51  0.52  0.53  0.53  0.54  0.55  0.55  0.56  0.56  0.57  0.58  0.58  0.59  0.59  0.60  0.61  0.62  0.63  0.64 

  -51    0.44  0.44  0.44  0.44  0.45  0.45  0.45  0.46  0.46  0.47  0.47  0.48  0.49  0.49  0.50  0.51  0.52  0.53  0.54  0.55 

  -52    0.37  0.37  0.37  0.37  0.37  0.37  0.38  0.38  0.38  0.39  0.39  0.40  0.40  0.41  0.42  0.43  0.44  0.44  0.45  0.46 

  -53    0.32  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.32  0.32  0.33  0.33  0.34  0.35  0.36  0.36  0.37  0.38  0.39 

  -54    0.27  0.26  0.26  0.25  0.25  0.25  0.25  0.25  0.26  0.26  0.26  0.27  0.27  0.28  0.29  0.29  0.30  0.31  0.32  0.33 

  -55    0.22  0.22  0.21  0.21  0.20  0.20  0.20  0.20  0.21  0.21  0.21  0.22  0.22  0.23  0.23  0.24  0.25  0.25  0.26  0.27 

  -56    0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.19  0.19  0.20  0.20  0.21  0.22 

  -57    0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.17 

  -58    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.13 

  -59    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.10 

  

  -60    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.08 

  -61    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06 

  -62    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

  -63    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -64    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -65    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02 

  -66    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -67    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01 

  -68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00 

  -83    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -85    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -86    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02 

  -87    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04 

  -88    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -89    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   89    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   88    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   87    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   86    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   85    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   84    0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   83    0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   82    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   81    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06 

   80    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

  

   79    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10 

   78    0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12 

   77    0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15 

   76    0.19  0.19  0.18  0.18  0.18  0.17  0.18  0.18  0.18  0.18  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.18  0.18  0.17 

   75    0.22  0.22  0.21  0.21  0.20  0.20  0.20  0.21  0.21  0.22  0.22  0.22  0.22  0.23  0.23  0.23  0.22  0.22  0.21  0.21 

   74    0.27  0.26  0.26  0.26  0.25  0.25  0.25  0.26  0.26  0.26  0.27  0.27  0.27  0.27  0.27  0.28  0.27  0.27  0.26  0.25 

   73    0.32  0.32  0.32  0.31  0.31  0.31  0.31  0.31  0.31  0.32  0.32  0.32  0.32  0.33  0.33  0.33  0.33  0.32  0.31  0.31 

   72    0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.39  0.39  0.39  0.39  0.38  0.38  0.37 

   71    0.46  0.46  0.46  0.46  0.46  0.46  0.45  0.45  0.45  0.45  0.44  0.45  0.45  0.45  0.46  0.46  0.46  0.45  0.45  0.45 

   70    0.54  0.54  0.54  0.55  0.55  0.55  0.54  0.54  0.53  0.53  0.52  0.52  0.53  0.53  0.54  0.54  0.54  0.54  0.53  0.53 

  

   69    0.63  0.63  0.63  0.64  0.64  0.64  0.63  0.63  0.62  0.62  0.61  0.62  0.62  0.62  0.63  0.63  0.63  0.63  0.62  0.62 

   68    0.73  0.73  0.73  0.73  0.74  0.74  0.74  0.73  0.73  0.72  0.72  0.72  0.72  0.73  0.73  0.73  0.73  0.73  0.72  0.72 

   67    0.84  0.84  0.84  0.84  0.85  0.85  0.85  0.85  0.84  0.84  0.84  0.84  0.84  0.84  0.84  0.84  0.84  0.83  0.83  0.83 

   66    0.96  0.96  0.96  0.97  0.97  0.97  0.97  0.97  0.97  0.97  0.97  0.97  0.97  0.97  0.97  0.96  0.96  0.96  0.95  0.95 

   65    1.09  1.09  1.10  1.10  1.11  1.11  1.11  1.11  1.12  1.12  1.12  1.12  1.11  1.11  1.10  1.10  1.10  1.09  1.09  1.08 

   64    1.24  1.24  1.25  1.25  1.26  1.26  1.26  1.26  1.27  1.27  1.27  1.26  1.26  1.26  1.25  1.25  1.25  1.25  1.24  1.24 

   63    1.41  1.41  1.41  1.42  1.42  1.43  1.43  1.43  1.43  1.43  1.43  1.42  1.42  1.42  1.42  1.42  1.41  1.41  1.41  1.41 

   62    1.59  1.59  1.59  1.60  1.60  1.60  1.60  1.60  1.60  1.60  1.60  1.60  1.60  1.60  1.60  1.60  1.60  1.60  1.60  1.59 

   61    1.79  1.79  1.79  1.80  1.80  1.80  1.80  1.79  1.79  1.79  1.79  1.79  1.79  1.79  1.79  1.79  1.79  1.80  1.80  1.80 

   60    2.00  2.00  2.01  2.01  2.01  2.01  2.01  2.00  2.00  2.00  1.99  1.99  2.00  2.00  2.00  2.00  2.01  2.01  2.01  2.02 

  

   59    2.21  2.22  2.22  2.22  2.23  2.23  2.22  2.22  2.21  2.21  2.20  2.20  2.21  2.21  2.21  2.21  2.22  2.22  2.22  2.22 

   58    2.44  2.45  2.45  2.46  2.46  2.46  2.46  2.45  2.44  2.43  2.42  2.43  2.43  2.44  2.44  2.44  2.44  2.44  2.44  2.43 

   57    2.68  2.69  2.70  2.70  2.71  2.71  2.70  2.69  2.69  2.67  2.66  2.67  2.67  2.68  2.68  2.68  2.67  2.67  2.66  2.66 

   56    2.94  2.95  2.96  2.96  2.97  2.98  2.97  2.95  2.94  2.93  2.92  2.92  2.92  2.93  2.93  2.93  2.92  2.91  2.90  2.89 

   55    3.21  3.22  3.23  3.24  3.25  3.26  3.25  3.23  3.21  3.20  3.18  3.19  3.19  3.19  3.20  3.20  3.19  3.17  3.15  3.14 

   54    3.50  3.51  3.52  3.53  3.54  3.54  3.53  3.51  3.50  3.48  3.47  3.47  3.47  3.48  3.48  3.48  3.46  3.45  3.44  3.42 

   53    3.82  3.82  3.83  3.83  3.84  3.84  3.83  3.81  3.80  3.78  3.77  3.77  3.77  3.77  3.77  3.77  3.76  3.75  3.73  3.72 

   52    4.14  4.14  4.15  4.15  4.15  4.15  4.14  4.13  4.11  4.10  4.09  4.08  4.08  4.08  4.08  4.07  4.06  4.05  4.04  4.03 

   51    4.48  4.48  4.48  4.48  4.48  4.47  4.46  4.45  4.44  4.43  4.42  4.41  4.41  4.40  4.39  4.38  4.38  4.37  4.37  4.36 

   50    4.84  4.84  4.83  4.82  4.82  4.81  4.80  4.79  4.78  4.77  4.76  4.75  4.74  4.73  4.72  4.71  4.71  4.71  4.70  4.70 

  

   49    5.20  5.20  5.19  5.19  5.18  5.17  5.16  5.15  5.14  5.13  5.12  5.11  5.10  5.09  5.08  5.06  5.06  5.05  5.04  5.03 

   48    5.58  5.58  5.57  5.56  5.56  5.55  5.54  5.53  5.52  5.51  5.50  5.49  5.47  5.46  5.44  5.43  5.41  5.40  5.39  5.37 

   47    5.97  5.97  5.96  5.95  5.94  5.94  5.93  5.92  5.91  5.90  5.89  5.87  5.86  5.84  5.82  5.80  5.79  5.77  5.75  5.73 

   46    6.37  6.37  6.36  6.36  6.35  6.34  6.33  6.32  6.31  6.30  6.29  6.27  6.25  6.23  6.21  6.19  6.17  6.14  6.11  6.09 

   45    6.79  6.78  6.78  6.77  6.76  6.75  6.74  6.73  6.72  6.71  6.70  6.68  6.66  6.64  6.61  6.59  6.56  6.53  6.49  6.46 

   44    7.35  7.34  7.33  7.32  7.31  7.30  7.29  7.28  7.27  7.25  7.24  7.22  7.19  7.17  7.14  7.11  7.08  7.04  7.00  6.96 

   43    7.93  7.92  7.91  7.90  7.89  7.88  7.87  7.85  7.83  7.82  7.80  7.77  7.75  7.72  7.69  7.66  7.62  7.58  7.54  7.49 

   42    8.53  8.52  8.51  8.50  8.49  8.48  8.46  8.44  8.42  8.40  8.38  8.35  8.32  8.29  8.26  8.23  8.18  8.14  8.09  8.04 

   41    9.16  9.15  9.14  9.13  9.11  9.10  9.08  9.06  9.04  9.01  8.98  8.95  8.92  8.89  8.85  8.81  8.77  8.72  8.67  8.61 

   40    9.81  9.80  9.79  9.78  9.76  9.75  9.72  9.70  9.67  9.64  9.61  9.57  9.54  9.50  9.46  9.42  9.37  9.31  9.26  9.20 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   39   10.23 10.22 10.20 10.19 10.17 10.16 10.13 10.10 10.07 10.03 10.00  9.96  9.92  9.88  9.83  9.79  9.73  9.68  9.62  9.56 

   38   10.65 10.63 10.62 10.60 10.57 10.55 10.52 10.49 10.45 10.42 10.38 10.34 10.29 10.24 10.20 10.15 10.09 10.03  9.97  9.90 

   37   11.07 11.05 11.03 11.00 10.98 10.95 10.92 10.88 10.84 10.80 10.76 10.72 10.67 10.61 10.56 10.51 10.44 10.38 10.32 10.25 

   36   11.49 11.46 11.43 11.40 11.37 11.34 11.30 11.26 11.22 11.18 11.13 11.08 11.02 10.97 10.91 10.85 10.79 10.72 10.65 10.58 

   35   11.90 11.87 11.83 11.80 11.77 11.73 11.69 11.64 11.60 11.55 11.50 11.44 11.38 11.32 11.25 11.19 11.12 11.05 10.98 10.91 

   34   12.29 12.25 12.22 12.19 12.16 12.12 12.08 12.03 11.99 11.94 11.89 11.84 11.78 11.72 11.66 11.60 11.53 11.47 11.40 11.33 

   33   12.66 12.62 12.59 12.56 12.52 12.48 12.44 12.40 12.36 12.31 12.26 12.21 12.16 12.10 12.04 11.99 11.92 11.86 11.80 11.74 

   32   13.03 13.00 12.97 12.93 12.90 12.86 12.82 12.78 12.73 12.69 12.64 12.59 12.54 12.49 12.44 12.38 12.32 12.26 12.20 12.14 

   31   13.39 13.36 13.33 13.29 13.26 13.22 13.18 13.14 13.10 13.06 13.01 12.97 12.92 12.87 12.82 12.77 12.72 12.66 12.61 12.55 

   30   13.73 13.70 13.66 13.63 13.60 13.56 13.52 13.48 13.44 13.40 13.36 13.32 13.28 13.23 13.19 13.14 13.09 13.04 12.99 12.94 

  

   29   13.99 13.95 13.92 13.88 13.84 13.81 13.77 13.73 13.69 13.64 13.60 13.56 13.51 13.47 13.42 13.37 13.33 13.28 13.23 13.17 

   28   14.22 14.19 14.15 14.11 14.07 14.03 13.99 13.95 13.91 13.87 13.82 13.78 13.73 13.69 13.64 13.59 13.54 13.50 13.45 13.39 

   27   14.43 14.39 14.35 14.31 14.27 14.23 14.19 14.15 14.11 14.07 14.02 13.98 13.93 13.88 13.84 13.79 13.74 13.69 13.64 13.59 

   26   14.63 14.59 14.55 14.51 14.47 14.43 14.38 14.34 14.30 14.25 14.21 14.16 14.12 14.07 14.02 13.97 13.92 13.87 13.82 13.77 

   25   14.80 14.76 14.72 14.68 14.63 14.59 14.55 14.50 14.46 14.42 14.37 14.32 14.28 14.23 14.18 14.13 14.09 14.04 13.99 13.94 

   24   14.99 14.95 14.91 14.87 14.82 14.78 14.74 14.69 14.65 14.60 14.56 14.51 14.46 14.42 14.37 14.32 14.27 14.22 14.17 14.12 

   23   15.18 15.13 15.09 15.05 15.00 14.96 14.91 14.87 14.82 14.78 14.73 14.69 14.64 14.59 14.54 14.49 14.45 14.40 14.35 14.30 

   22   15.33 15.29 15.24 15.20 15.15 15.11 15.06 15.02 14.97 14.93 14.88 14.83 14.79 14.74 14.69 14.64 14.60 14.55 14.50 14.45 

   21   15.47 15.43 15.38 15.34 15.29 15.25 15.20 15.16 15.11 15.06 15.02 14.97 14.92 14.88 14.83 14.78 14.74 14.69 14.64 14.59 

   20   15.59 15.54 15.50 15.45 15.41 15.36 15.31 15.27 15.22 15.18 15.13 15.09 15.04 14.99 14.95 14.90 14.85 14.81 14.76 14.71 

  

   19   15.74 15.69 15.64 15.60 15.55 15.51 15.46 15.41 15.37 15.32 15.28 15.23 15.18 15.14 15.09 15.05 15.00 14.95 14.91 14.86 

   18   15.87 15.82 15.77 15.73 15.68 15.64 15.59 15.55 15.50 15.45 15.41 15.36 15.32 15.27 15.22 15.18 15.13 15.09 15.04 14.99 

   17   15.97 15.92 15.88 15.83 15.79 15.74 15.70 15.65 15.60 15.56 15.51 15.47 15.42 15.38 15.33 15.28 15.24 15.19 15.15 15.10 

   16   16.06 16.01 15.97 15.93 15.88 15.84 15.79 15.74 15.70 15.65 15.61 15.56 15.52 15.47 15.43 15.38 15.34 15.29 15.25 15.20 

   15   16.12 16.08 16.03 15.99 15.94 15.90 15.85 15.81 15.76 15.72 15.67 15.63 15.58 15.54 15.49 15.45 15.41 15.36 15.32 15.28 

   14   16.21 16.17 16.12 16.08 16.04 15.99 15.95 15.91 15.86 15.82 15.77 15.73 15.68 15.64 15.60 15.55 15.51 15.47 15.43 15.39 

   13   16.30 16.26 16.21 16.17 16.13 16.08 16.04 16.00 15.95 15.91 15.87 15.82 15.78 15.74 15.70 15.65 15.61 15.57 15.53 15.49 

   12   16.36 16.31 16.27 16.22 16.18 16.14 16.10 16.05 16.01 15.97 15.93 15.89 15.85 15.80 15.76 15.72 15.68 15.64 15.60 15.56 

   11   16.39 16.34 16.30 16.26 16.22 16.18 16.13 16.09 16.05 16.02 15.98 15.93 15.89 15.85 15.81 15.77 15.73 15.69 15.66 15.62 

   10   16.40 16.36 16.31 16.27 16.23 16.19 16.15 16.11 16.07 16.04 16.00 15.96 15.92 15.88 15.84 15.80 15.76 15.73 15.69 15.65 

  

    9   16.45 16.40 16.36 16.32 16.28 16.24 16.20 16.17 16.13 16.09 16.06 16.02 15.98 15.94 15.90 15.87 15.83 15.80 15.76 15.73 

    8   16.47 16.43 16.39 16.35 16.31 16.27 16.24 16.20 16.16 16.13 16.10 16.06 16.02 15.98 15.95 15.91 15.88 15.85 15.81 15.78 

    7   16.47 16.43 16.40 16.36 16.32 16.28 16.25 16.21 16.18 16.14 16.11 16.07 16.04 16.00 15.97 15.94 15.91 15.87 15.84 15.81 

    6   16.45 16.42 16.38 16.34 16.31 16.27 16.24 16.20 16.17 16.14 16.11 16.07 16.04 16.01 15.97 15.94 15.91 15.88 15.85 15.82 

    5   16.41 16.37 16.34 16.31 16.27 16.24 16.21 16.17 16.14 16.11 16.08 16.05 16.02 15.99 15.96 15.93 15.90 15.87 15.84 15.82 

    4   16.41 16.37 16.34 16.31 16.27 16.24 16.21 16.18 16.15 16.12 16.09 16.06 16.03 16.00 15.98 15.95 15.92 15.89 15.87 15.85 

    3   16.37 16.33 16.30 16.27 16.24 16.21 16.18 16.15 16.12 16.09 16.07 16.04 16.01 15.99 15.96 15.94 15.91 15.89 15.86 15.84 

    2   16.32 16.29 16.26 16.23 16.20 16.18 16.15 16.12 16.09 16.07 16.04 16.02 15.99 15.97 15.94 15.92 15.89 15.87 15.85 15.83 

    1   16.25 16.22 16.19 16.16 16.13 16.10 16.08 16.05 16.03 16.00 15.98 15.96 15.93 15.91 15.89 15.87 15.85 15.83 15.81 15.79 

    0   16.15 16.12 16.10 16.07 16.05 16.02 16.00 15.97 15.95 15.93 15.91 15.89 15.86 15.84 15.83 15.81 15.79 15.77 15.75 15.73 

  



268 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   -1   16.08 16.06 16.03 16.01 15.98 15.96 15.94 15.92 15.90 15.88 15.86 15.84 15.82 15.80 15.78 15.77 15.75 15.73 15.72 15.70 

   -2   15.99 15.97 15.95 15.92 15.90 15.88 15.86 15.84 15.83 15.81 15.79 15.77 15.75 15.74 15.72 15.71 15.69 15.68 15.66 15.65 

   -3   15.87 15.85 15.83 15.81 15.80 15.78 15.76 15.74 15.73 15.71 15.70 15.68 15.66 15.65 15.64 15.63 15.61 15.60 15.58 15.57 

   -4   15.73 15.71 15.70 15.68 15.67 15.66 15.64 15.62 15.61 15.60 15.58 15.57 15.55 15.54 15.53 15.52 15.51 15.50 15.49 15.48 

   -5   15.56 15.55 15.53 15.52 15.51 15.50 15.48 15.47 15.46 15.45 15.44 15.43 15.41 15.40 15.39 15.39 15.38 15.37 15.36 15.35 

   -6   15.42 15.41 15.40 15.39 15.38 15.37 15.36 15.35 15.34 15.33 15.32 15.31 15.30 15.29 15.29 15.29 15.27 15.26 15.26 15.26 

   -7   15.25 15.24 15.23 15.22 15.22 15.21 15.20 15.19 15.18 15.18 15.17 15.16 15.15 15.15 15.14 15.14 15.14 15.13 15.13 15.13 

   -8   15.07 15.06 15.06 15.05 15.04 15.03 15.03 15.02 15.01 15.01 15.01 15.00 15.00 14.99 14.99 15.00 14.99 14.99 14.99 14.99 

   -9   14.86 14.85 14.84 14.84 14.83 14.83 14.82 14.82 14.81 14.81 14.81 14.81 14.81 14.80 14.81 14.81 14.81 14.81 14.81 14.82 

  

  -10   14.62 14.62 14.61 14.61 14.60 14.60 14.60 14.60 14.59 14.60 14.60 14.60 14.60 14.60 14.60 14.61 14.61 14.61 14.62 14.63 

  -11   14.39 14.39 14.39 14.39 14.39 14.39 14.38 14.38 14.39 14.39 14.39 14.40 14.40 14.40 14.41 14.42 14.42 14.43 14.44 14.45 

  -12   14.13 14.13 14.13 14.13 14.13 14.13 14.13 14.14 14.14 14.15 14.15 14.16 14.16 14.17 14.18 14.20 14.20 14.21 14.22 14.23 

  -13   13.85 13.85 13.85 13.86 13.86 13.86 13.87 13.87 13.88 13.89 13.90 13.90 13.91 13.92 13.94 13.96 13.96 13.97 13.98 14.00 

  -14   13.56 13.57 13.57 13.58 13.58 13.59 13.59 13.60 13.60 13.61 13.62 13.63 13.65 13.66 13.68 13.70 13.71 13.72 13.73 13.75 

  -15   13.24 13.25 13.25 13.26 13.27 13.28 13.29 13.30 13.31 13.32 13.33 13.34 13.36 13.38 13.40 13.42 13.43 13.44 13.46 13.48 

  -16   12.66 12.67 12.68 12.69 12.70 12.71 12.72 12.74 12.76 12.77 12.79 12.81 12.83 12.86 12.88 12.91 12.94 12.98 13.01 13.05 

  -17   12.10 12.11 12.11 12.12 12.13 12.15 12.17 12.19 12.21 12.24 12.26 12.29 12.31 12.34 12.37 12.40 12.45 12.51 12.56 12.62 

  -18   11.52 11.53 11.55 11.56 11.57 11.58 11.60 11.63 11.66 11.69 11.72 11.75 11.78 11.81 11.85 11.88 11.95 12.02 12.10 12.18 

  -19   10.96 10.97 10.98 10.99 11.00 11.01 11.05 11.08 11.11 11.15 11.19 11.22 11.25 11.29 11.33 11.37 11.45 11.54 11.63 11.73 

  

  -20   10.40 10.41 10.42 10.43 10.45 10.46 10.50 10.54 10.58 10.62 10.66 10.70 10.73 10.77 10.82 10.86 10.96 11.06 11.17 11.28 

  -21    9.87  9.89  9.91  9.92  9.94  9.96 10.01 10.05 10.10 10.15 10.20 10.25 10.30 10.36 10.41 10.47 10.56 10.65 10.75 10.85 

  -22    9.36  9.38  9.40  9.42  9.44  9.47  9.52  9.58  9.63  9.69  9.75  9.81  9.88  9.94 10.01 10.08 10.16 10.24 10.33 10.42 

  -23    8.84  8.87  8.90  8.92  8.95  8.98  9.04  9.10  9.16  9.23  9.30  9.37  9.44  9.52  9.60  9.68  9.75  9.83  9.91  9.99 

  -24    8.34  8.37  8.40  8.43  8.46  8.50  8.56  8.63  8.70  8.77  8.85  8.93  9.01  9.10  9.19  9.27  9.34  9.41  9.48  9.55 

  -25    7.85  7.88  7.92  7.95  7.98  8.02  8.09  8.17  8.24  8.32  8.40  8.49  8.58  8.68  8.77  8.87  8.93  8.99  9.06  9.12 

  -26    7.33  7.36  7.40  7.44  7.47  7.51  7.58  7.64  7.71  7.78  7.85  7.92  8.00  8.09  8.17  8.26  8.31  8.37  8.43  8.49 

  -27    6.82  6.86  6.90  6.94  6.98  7.02  7.07  7.13  7.19  7.25  7.31  7.38  7.45  7.52  7.59  7.67  7.72  7.77  7.83  7.88 

  -28    6.34  6.38  6.42  6.46  6.50  6.54  6.59  6.64  6.69  6.74  6.79  6.85  6.91  6.97  7.04  7.10  7.15  7.20  7.25  7.30 

  -29    5.87  5.91  5.95  5.99  6.04  6.08  6.12  6.16  6.21  6.25  6.30  6.34  6.40  6.45  6.50  6.56  6.60  6.65  6.69  6.74 

  

  -30    5.42  5.46  5.51  5.55  5.59  5.64  5.67  5.71  5.75  5.78  5.82  5.86  5.90  5.95  5.99  6.04  6.08  6.12  6.17  6.21 

  -31    5.07  5.11  5.15  5.19  5.23  5.28  5.31  5.35  5.38  5.42  5.46  5.50  5.54  5.58  5.63  5.68  5.72  5.75  5.80  5.84 

  -32    4.73  4.77  4.80  4.84  4.88  4.92  4.96  4.99  5.03  5.07  5.10  5.15  5.19  5.23  5.28  5.32  5.36  5.40  5.43  5.47 

  -33    4.40  4.43  4.47  4.51  4.54  4.58  4.61  4.65  4.69  4.72  4.76  4.80  4.84  4.89  4.93  4.98  5.01  5.05  5.08  5.12 

  -34    4.08  4.11  4.14  4.18  4.21  4.25  4.28  4.32  4.35  4.39  4.43  4.47  4.51  4.55  4.60  4.64  4.68  4.71  4.74  4.78 

  -35    3.77  3.80  3.83  3.86  3.90  3.93  3.96  4.00  4.04  4.07  4.11  4.15  4.19  4.23  4.28  4.32  4.35  4.38  4.41  4.45 

  -36    3.44  3.47  3.50  3.52  3.55  3.58  3.62  3.65  3.69  3.73  3.77  3.81  3.85  3.89  3.94  3.98  4.01  4.05  4.08  4.11 

  -37    3.13  3.15  3.18  3.20  3.23  3.25  3.29  3.33  3.37  3.40  3.44  3.49  3.53  3.57  3.62  3.66  3.69  3.73  3.76  3.79 

  -38    2.84  2.86  2.88  2.90  2.92  2.95  2.98  3.02  3.06  3.10  3.14  3.18  3.22  3.27  3.31  3.36  3.39  3.42  3.45  3.48 

  -39    2.57  2.58  2.60  2.62  2.64  2.66  2.69  2.73  2.77  2.81  2.85  2.89  2.94  2.98  3.03  3.07  3.10  3.13  3.16  3.19 

  



269 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

  -40    2.31  2.32  2.34  2.36  2.37  2.39  2.43  2.46  2.50  2.54  2.58  2.62  2.66  2.71  2.75  2.80  2.83  2.86  2.89  2.92 

  -41    2.08  2.09  2.11  2.12  2.14  2.16  2.19  2.22  2.25  2.29  2.32  2.37  2.41  2.45  2.50  2.54  2.57  2.60  2.63  2.66 

  -42    1.86  1.87  1.89  1.91  1.92  1.94  1.97  2.00  2.02  2.05  2.08  2.13  2.17  2.21  2.26  2.30  2.33  2.36  2.39  2.42 

  -43    1.66  1.67  1.69  1.71  1.72  1.74  1.76  1.79  1.81  1.84  1.86  1.90  1.95  1.99  2.03  2.08  2.10  2.13  2.16  2.19 

  -44    1.47  1.49  1.50  1.52  1.54  1.55  1.57  1.59  1.61  1.64  1.66  1.70  1.74  1.78  1.82  1.87  1.89  1.92  1.95  1.98 

  -45    1.30  1.31  1.33  1.35  1.36  1.38  1.40  1.41  1.43  1.45  1.47  1.51  1.55  1.59  1.63  1.67  1.70  1.72  1.75  1.78 

  -46    1.14  1.16  1.17  1.19  1.20  1.22  1.24  1.25  1.27  1.28  1.30  1.33  1.37  1.41  1.44  1.48  1.51  1.54  1.57  1.60 

  -47    1.00  1.02  1.03  1.04  1.06  1.07  1.09  1.10  1.11  1.13  1.14  1.17  1.21  1.24  1.27  1.31  1.34  1.37  1.40  1.43 

  -48    0.87  0.89  0.90  0.91  0.93  0.94  0.95  0.96  0.97  0.99  1.00  1.03  1.06  1.09  1.12  1.15  1.18  1.21  1.24  1.27 

  -49    0.76  0.77  0.78  0.79  0.81  0.82  0.83  0.84  0.85  0.86  0.87  0.89  0.92  0.95  0.98  1.01  1.04  1.06  1.09  1.12 

  

  -50    0.65  0.66  0.67  0.68  0.70  0.71  0.72  0.72  0.73  0.74  0.75  0.77  0.80  0.83  0.85  0.88  0.91  0.93  0.96  0.99 

  -51    0.56  0.57  0.57  0.58  0.59  0.60  0.61  0.62  0.63  0.64  0.66  0.68  0.70  0.72  0.74  0.76  0.79  0.81  0.84  0.86 

  -52    0.47  0.48  0.49  0.49  0.50  0.50  0.51  0.53  0.54  0.56  0.57  0.59  0.60  0.62  0.64  0.66  0.68  0.70  0.73  0.75 

  -53    0.40  0.40  0.41  0.41  0.41  0.42  0.43  0.45  0.46  0.48  0.49  0.51  0.52  0.54  0.55  0.57  0.59  0.61  0.63  0.65 

  -54    0.34  0.34  0.34  0.34  0.34  0.34  0.36  0.37  0.39  0.41  0.42  0.43  0.45  0.46  0.47  0.48  0.50  0.52  0.54  0.56 

  -55    0.28  0.28  0.28  0.28  0.28  0.28  0.29  0.31  0.33  0.34  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.44  0.46  0.47 

  -56    0.22  0.22  0.23  0.23  0.23  0.23  0.24  0.25  0.27  0.28  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.38  0.39  0.40 

  -57    0.18  0.18  0.18  0.18  0.19  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.26  0.27  0.28  0.30  0.31  0.32  0.33  0.34 

  -58    0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.17  0.17  0.18  0.19  0.20  0.21  0.22  0.24  0.25  0.26  0.27  0.28  0.29 

  -59    0.11  0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.15  0.15  0.16  0.17  0.18  0.19  0.21  0.21  0.22  0.23  0.24 

  

  -60    0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.12  0.13  0.14  0.15  0.16  0.17  0.18  0.18  0.19  0.20 

  -61    0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.13  0.13  0.14  0.15  0.15  0.16 

  -62    0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.12  0.13 

  -63    0.03  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.10 

  -64    0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08 

  -65    0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06 

  -66    0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05 

  -67    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04 

  -68    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

  -69    0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02 

  

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01 

  

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -82    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -83    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -85    0.02  0.02  0.02  0.02  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -86    0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -87    0.04  0.04  0.04  0.04  0.04  0.03  0.02  0.02  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

  -88    0.05  0.05  0.05  0.04  0.05  0.04  0.04  0.04  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -89    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.03  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   89    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   88    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   87    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   86    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   85    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   84    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   83    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   82    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   81    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   80    0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06 

  

   79    0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07 

   78    0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09 

   77    0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.11 

   76    0.17  0.17  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.14  0.14 

   75    0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.19  0.19  0.18  0.18  0.18  0.18  0.17  0.17  0.17  0.17  0.17  0.17  0.17 

   74    0.25  0.25  0.25  0.25  0.25  0.24  0.24  0.24  0.23  0.23  0.22  0.22  0.22  0.22  0.22  0.21  0.21  0.21  0.21  0.21 

   73    0.30  0.30  0.30  0.30  0.30  0.30  0.29  0.29  0.28  0.28  0.28  0.27  0.27  0.27  0.27  0.26  0.26  0.26  0.26  0.25 

   72    0.37  0.37  0.36  0.36  0.36  0.36  0.35  0.35  0.35  0.34  0.34  0.33  0.33  0.33  0.33  0.33  0.32  0.32  0.31  0.30 

   71    0.44  0.44  0.44  0.43  0.43  0.43  0.43  0.42  0.42  0.41  0.41  0.41  0.40  0.40  0.40  0.40  0.39  0.38  0.37  0.36 

   70    0.53  0.53  0.52  0.52  0.51  0.51  0.51  0.50  0.50  0.49  0.49  0.49  0.49  0.48  0.48  0.48  0.47  0.46  0.44  0.43 

  

   69    0.62  0.61  0.61  0.61  0.60  0.60  0.59  0.59  0.58  0.58  0.57  0.57  0.57  0.57  0.56  0.56  0.55  0.54  0.52  0.51 

   68    0.72  0.71  0.71  0.71  0.70  0.70  0.69  0.69  0.68  0.67  0.66  0.66  0.66  0.66  0.66  0.65  0.64  0.63  0.61  0.60 

   67    0.83  0.82  0.82  0.82  0.81  0.81  0.80  0.79  0.78  0.77  0.76  0.76  0.76  0.76  0.76  0.75  0.74  0.73  0.71  0.69 

   66    0.95  0.95  0.94  0.94  0.94  0.93  0.92  0.91  0.90  0.89  0.88  0.88  0.87  0.87  0.87  0.87  0.85  0.84  0.82  0.81 

   65    1.08  1.08  1.08  1.08  1.07  1.07  1.06  1.04  1.03  1.01  1.00  1.00  1.00  1.00  0.99  0.99  0.97  0.96  0.94  0.93 

   64    1.24  1.23  1.23  1.22  1.22  1.21  1.20  1.19  1.17  1.16  1.14  1.14  1.14  1.13  1.13  1.12  1.11  1.09  1.07  1.06 

   63    1.41  1.40  1.39  1.38  1.38  1.37  1.36  1.34  1.33  1.32  1.30  1.30  1.29  1.28  1.27  1.27  1.25  1.23  1.22  1.20 

   62    1.59  1.58  1.57  1.56  1.55  1.53  1.52  1.51  1.50  1.49  1.48  1.47  1.46  1.45  1.43  1.42  1.41  1.39  1.37  1.36 

   61    1.80  1.78  1.77  1.75  1.73  1.71  1.71  1.70  1.69  1.68  1.67  1.65  1.64  1.62  1.61  1.59  1.57  1.56  1.54  1.53 

   60    2.02  2.00  1.98  1.96  1.93  1.91  1.90  1.90  1.89  1.88  1.87  1.85  1.83  1.81  1.79  1.77  1.76  1.74  1.72  1.71 

  

   59    2.22  2.20  2.18  2.16  2.14  2.11  2.11  2.10  2.09  2.08  2.08  2.06  2.04  2.02  1.99  1.97  1.95  1.94  1.92  1.90 

   58    2.43  2.41  2.39  2.37  2.35  2.33  2.32  2.32  2.31  2.30  2.29  2.27  2.25  2.23  2.21  2.19  2.17  2.14  2.12  2.10 

   57    2.65  2.63  2.62  2.60  2.58  2.56  2.56  2.55  2.54  2.54  2.53  2.51  2.49  2.46  2.44  2.42  2.39  2.37  2.34  2.31 

   56    2.88  2.87  2.85  2.84  2.82  2.80  2.80  2.79  2.79  2.78  2.77  2.75  2.73  2.71  2.69  2.66  2.63  2.60  2.57  2.54 

   55    3.12  3.11  3.10  3.09  3.07  3.06  3.06  3.05  3.05  3.04  3.03  3.01  2.99  2.97  2.94  2.92  2.89  2.85  2.81  2.78 

   54    3.40  3.39  3.38  3.36  3.35  3.33  3.33  3.33  3.32  3.32  3.31  3.29  3.27  3.24  3.21  3.19  3.15  3.12  3.08  3.04 

   53    3.71  3.69  3.67  3.65  3.63  3.61  3.61  3.61  3.61  3.61  3.61  3.58  3.55  3.53  3.50  3.47  3.43  3.39  3.35  3.31 

   52    4.02  4.00  3.98  3.95  3.93  3.91  3.91  3.92  3.92  3.92  3.92  3.89  3.86  3.83  3.79  3.76  3.72  3.68  3.64  3.60 

   51    4.35  4.32  4.30  4.27  4.24  4.21  4.22  4.23  4.24  4.24  4.25  4.21  4.18  4.14  4.10  4.06  4.02  3.99  3.95  3.91 

   50    4.69  4.66  4.63  4.60  4.56  4.53  4.55  4.56  4.57  4.58  4.59  4.55  4.51  4.47  4.42  4.38  4.34  4.30  4.26  4.22 

  

   49    5.02  4.99  4.96  4.93  4.89  4.86  4.86  4.87  4.87  4.87  4.87  4.83  4.78  4.74  4.70  4.65  4.61  4.56  4.52  4.48 

   48    5.36  5.33  5.30  5.27  5.23  5.20  5.19  5.19  5.18  5.17  5.15  5.11  5.06  5.02  4.97  4.92  4.88  4.83  4.78  4.73 

   47    5.70  5.67  5.65  5.62  5.58  5.55  5.53  5.51  5.49  5.46  5.44  5.39  5.35  5.30  5.25  5.20  5.15  5.10  5.04  4.99 

   46    6.06  6.03  6.00  5.97  5.94  5.91  5.88  5.84  5.81  5.77  5.73  5.68  5.63  5.58  5.53  5.48  5.42  5.36  5.31  5.25 

   45    6.42  6.39  6.37  6.34  6.31  6.28  6.23  6.18  6.13  6.07  6.02  5.97  5.92  5.87  5.81  5.76  5.70  5.63  5.57  5.51 

   44    6.92  6.89  6.86  6.82  6.79  6.75  6.70  6.65  6.59  6.54  6.48  6.43  6.38  6.32  6.27  6.21  6.14  6.07  6.00  5.93 

   43    7.45  7.41  7.37  7.33  7.28  7.24  7.18  7.13  7.07  7.02  6.96  6.90  6.85  6.79  6.73  6.67  6.60  6.53  6.45  6.38 

   42    7.99  7.95  7.90  7.85  7.79  7.74  7.69  7.63  7.57  7.52  7.46  7.40  7.34  7.28  7.22  7.16  7.08  7.00  6.92  6.84 

   41    8.56  8.50  8.45  8.39  8.33  8.26  8.21  8.15  8.09  8.03  7.97  7.91  7.85  7.79  7.72  7.66  7.58  7.49  7.41  7.32 

   40    9.14  9.07  9.01  8.94  8.87  8.80  8.74  8.68  8.62  8.56  8.50  8.44  8.37  8.31  8.25  8.18  8.09  8.00  7.91  7.82 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   39    9.49  9.43  9.36  9.29  9.22  9.15  9.09  9.03  8.96  8.90  8.83  8.77  8.70  8.64  8.57  8.50  8.42  8.33  8.24  8.16 

   38    9.84  9.77  9.70  9.64  9.57  9.49  9.43  9.37  9.30  9.23  9.16  9.10  9.03  8.97  8.90  8.83  8.75  8.66  8.58  8.49 

   37   10.18 10.11 10.04  9.97  9.90  9.83  9.76  9.70  9.63  9.56  9.48  9.42  9.35  9.29  9.22  9.15  9.07  8.99  8.91  8.83 

   36   10.51 10.45 10.38 10.31 10.24 10.17 10.10 10.03  9.96  9.88  9.81  9.74  9.68  9.61  9.54  9.47  9.40  9.32  9.24  9.16 

   35   10.84 10.77 10.71 10.64 10.57 10.50 10.43 10.35 10.28 10.20 10.12 10.06  9.99  9.92  9.86  9.79  9.72  9.65  9.58  9.50 

   34   11.26 11.20 11.13 11.07 11.00 10.93 10.85 10.78 10.70 10.63 10.55 10.49 10.42 10.35 10.29 10.22 10.14 10.07 10.00  9.93 

   33   11.67 11.61 11.55 11.49 11.42 11.36 11.29 11.22 11.15 11.07 11.00 10.93 10.86 10.80 10.73 10.66 10.58 10.51 10.43 10.35 

   32   12.08 12.02 11.96 11.90 11.84 11.78 11.71 11.64 11.57 11.50 11.43 11.37 11.30 11.23 11.17 11.10 11.02 10.95 10.87 10.79 

   31   12.49 12.44 12.38 12.32 12.27 12.21 12.14 12.07 12.01 11.94 11.87 11.80 11.74 11.67 11.60 11.54 11.46 11.38 11.31 11.23 

   30   12.89 12.84 12.79 12.74 12.69 12.63 12.57 12.51 12.45 12.38 12.32 12.25 12.19 12.12 12.05 11.98 11.90 11.82 11.75 11.67 

  

   29   13.12 13.07 13.02 12.96 12.91 12.86 12.80 12.74 12.68 12.62 12.56 12.50 12.44 12.37 12.31 12.24 12.17 12.10 12.02 11.95 

   28   13.34 13.29 13.23 13.18 13.13 13.07 13.02 12.96 12.90 12.85 12.79 12.73 12.67 12.61 12.54 12.48 12.42 12.35 12.28 12.22 

   27   13.54 13.49 13.44 13.39 13.34 13.28 13.23 13.18 13.12 13.07 13.01 12.95 12.90 12.84 12.78 12.72 12.66 12.59 12.54 12.47 

   26   13.72 13.67 13.62 13.57 13.52 13.47 13.42 13.37 13.32 13.26 13.21 13.16 13.11 13.05 13.00 12.94 12.89 12.83 12.78 12.72 

   25   13.89 13.84 13.79 13.74 13.69 13.64 13.59 13.55 13.50 13.45 13.40 13.35 13.30 13.25 13.20 13.15 13.10 13.06 13.01 12.96 

   24   14.07 14.03 13.98 13.93 13.88 13.83 13.78 13.74 13.69 13.64 13.59 13.54 13.49 13.44 13.39 13.34 13.29 13.25 13.20 13.15 

   23   14.25 14.20 14.15 14.10 14.05 14.00 13.95 13.91 13.86 13.81 13.77 13.72 13.67 13.62 13.57 13.52 13.48 13.43 13.38 13.33 

   22   14.40 14.35 14.31 14.26 14.21 14.16 14.12 14.07 14.02 13.98 13.93 13.88 13.83 13.78 13.73 13.68 13.64 13.60 13.55 13.51 

   21   14.54 14.49 14.44 14.40 14.35 14.30 14.26 14.21 14.17 14.12 14.07 14.03 13.98 13.93 13.88 13.83 13.79 13.75 13.70 13.66 

   20   14.66 14.62 14.57 14.52 14.48 14.43 14.39 14.34 14.29 14.25 14.20 14.15 14.11 14.06 14.02 13.97 13.93 13.89 13.85 13.80 

  

   19   14.81 14.77 14.72 14.68 14.63 14.58 14.54 14.50 14.45 14.41 14.36 14.32 14.27 14.22 14.18 14.13 14.09 14.05 14.01 13.97 

   18   14.94 14.90 14.86 14.81 14.76 14.72 14.68 14.63 14.59 14.54 14.50 14.46 14.41 14.37 14.32 14.28 14.24 14.20 14.16 14.12 

   17   15.06 15.01 14.97 14.93 14.89 14.84 14.80 14.76 14.71 14.67 14.62 14.58 14.54 14.50 14.46 14.41 14.37 14.33 14.29 14.25 

   16   15.16 15.11 15.07 15.03 14.98 14.94 14.90 14.86 14.82 14.77 14.73 14.69 14.65 14.61 14.57 14.53 14.49 14.45 14.41 14.38 

   15   15.24 15.20 15.16 15.12 15.07 15.03 14.99 14.95 14.90 14.86 14.82 14.78 14.74 14.71 14.67 14.63 14.59 14.56 14.52 14.48 

   14   15.35 15.31 15.27 15.23 15.19 15.15 15.11 15.07 15.03 14.99 14.95 14.91 14.87 14.83 14.79 14.75 14.72 14.68 14.65 14.61 

   13   15.45 15.41 15.37 15.33 15.28 15.24 15.21 15.17 15.13 15.09 15.05 15.02 14.98 14.95 14.91 14.87 14.84 14.80 14.76 14.73 

   12   15.52 15.49 15.45 15.41 15.38 15.34 15.30 15.27 15.23 15.19 15.14 15.11 15.07 15.04 15.00 14.96 14.93 14.90 14.87 14.84 

   11   15.58 15.55 15.51 15.47 15.44 15.40 15.37 15.33 15.30 15.26 15.23 15.19 15.16 15.12 15.08 15.04 15.01 14.98 14.95 14.91 

   10   15.62 15.59 15.55 15.52 15.48 15.45 15.42 15.38 15.35 15.31 15.28 15.25 15.21 15.18 15.14 15.11 15.08 15.05 15.02 14.99 

  

    9   15.69 15.66 15.63 15.60 15.56 15.53 15.50 15.47 15.43 15.40 15.37 15.34 15.30 15.27 15.24 15.20 15.18 15.15 15.12 15.09 

    8   15.75 15.72 15.69 15.65 15.62 15.59 15.56 15.53 15.50 15.47 15.44 15.41 15.38 15.35 15.31 15.28 15.25 15.23 15.20 15.17 

    7   15.78 15.75 15.72 15.69 15.66 15.64 15.61 15.58 15.55 15.52 15.49 15.46 15.43 15.40 15.37 15.34 15.31 15.29 15.26 15.23 

    6   15.80 15.77 15.74 15.71 15.68 15.66 15.63 15.60 15.57 15.55 15.52 15.49 15.46 15.44 15.41 15.38 15.35 15.33 15.30 15.27 

    5   15.79 15.76 15.74 15.71 15.68 15.66 15.63 15.61 15.58 15.56 15.53 15.50 15.48 15.45 15.43 15.40 15.38 15.35 15.32 15.30 

    4   15.82 15.80 15.77 15.75 15.72 15.70 15.67 15.65 15.63 15.60 15.58 15.55 15.53 15.50 15.48 15.46 15.43 15.41 15.38 15.36 

    3   15.82 15.80 15.78 15.76 15.74 15.72 15.69 15.67 15.65 15.63 15.61 15.58 15.56 15.54 15.51 15.49 15.47 15.45 15.42 15.40 

    2   15.81 15.79 15.76 15.74 15.72 15.70 15.68 15.66 15.64 15.63 15.61 15.59 15.57 15.55 15.53 15.51 15.48 15.46 15.44 15.42 

    1   15.78 15.76 15.74 15.72 15.70 15.68 15.66 15.64 15.62 15.60 15.58 15.56 15.55 15.53 15.51 15.50 15.48 15.46 15.44 15.42 

    0   15.72 15.70 15.68 15.66 15.64 15.63 15.61 15.59 15.58 15.56 15.55 15.53 15.52 15.50 15.48 15.46 15.44 15.42 15.40 15.39 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   -1   15.69 15.67 15.66 15.64 15.63 15.62 15.60 15.59 15.57 15.55 15.54 15.52 15.51 15.49 15.48 15.47 15.45 15.43 15.41 15.39 

   -2   15.64 15.63 15.61 15.60 15.59 15.58 15.56 15.55 15.53 15.52 15.51 15.50 15.49 15.47 15.46 15.44 15.43 15.41 15.40 15.38 

   -3   15.57 15.55 15.54 15.53 15.52 15.51 15.50 15.49 15.48 15.47 15.46 15.45 15.44 15.42 15.41 15.40 15.39 15.37 15.36 15.34 

   -4   15.47 15.46 15.45 15.44 15.44 15.43 15.42 15.41 15.40 15.39 15.38 15.37 15.36 15.36 15.34 15.33 15.32 15.31 15.30 15.28 

   -5   15.35 15.34 15.33 15.32 15.32 15.32 15.31 15.30 15.30 15.29 15.29 15.28 15.27 15.26 15.25 15.24 15.23 15.22 15.21 15.20 

   -6   15.26 15.25 15.24 15.24 15.24 15.24 15.23 15.22 15.22 15.21 15.21 15.21 15.20 15.20 15.19 15.19 15.18 15.17 15.16 15.15 

   -7   15.13 15.13 15.13 15.13 15.13 15.14 15.13 15.13 15.12 15.12 15.12 15.11 15.11 15.11 15.10 15.10 15.10 15.09 15.09 15.08 

   -8   15.00 15.00 14.99 14.99 14.99 15.00 15.00 14.99 14.99 14.99 15.00 15.00 15.00 15.00 15.00 15.00 15.00 14.99 14.99 14.98 

   -9   14.83 14.83 14.83 14.84 14.84 14.85 14.85 14.85 14.85 14.86 14.86 14.86 14.86 14.86 14.86 14.87 14.87 14.87 14.87 14.87 

  

  -10   14.64 14.64 14.64 14.65 14.66 14.67 14.67 14.67 14.68 14.68 14.69 14.70 14.70 14.71 14.71 14.72 14.72 14.72 14.72 14.72 

  -11   14.46 14.47 14.47 14.48 14.49 14.50 14.50 14.51 14.51 14.52 14.53 14.54 14.55 14.56 14.57 14.58 14.59 14.59 14.60 14.60 

  -12   14.25 14.26 14.26 14.28 14.29 14.31 14.32 14.32 14.33 14.35 14.36 14.37 14.39 14.39 14.41 14.42 14.43 14.43 14.44 14.44 

  -13   14.02 14.02 14.03 14.05 14.06 14.08 14.09 14.10 14.12 14.14 14.15 14.17 14.19 14.21 14.23 14.24 14.25 14.26 14.27 14.27 

  -14   13.77 13.78 13.79 13.81 13.83 13.85 13.86 13.88 13.89 13.91 13.93 13.95 13.97 13.99 14.01 14.03 14.04 14.06 14.07 14.08 

  -15   13.51 13.52 13.54 13.56 13.58 13.60 13.62 13.63 13.65 13.68 13.70 13.72 13.74 13.76 13.79 13.81 13.82 13.84 13.85 13.86 

  -16   13.09 13.12 13.15 13.19 13.22 13.26 13.29 13.32 13.36 13.39 13.43 13.46 13.49 13.52 13.55 13.58 13.59 13.61 13.63 13.64 

  -17   12.68 12.72 12.77 12.82 12.87 12.93 12.96 13.00 13.05 13.09 13.13 13.17 13.20 13.23 13.26 13.31 13.33 13.35 13.37 13.39 

  -18   12.26 12.32 12.38 12.44 12.51 12.58 12.63 12.68 12.73 12.79 12.84 12.87 12.91 12.95 12.99 13.03 13.05 13.07 13.09 13.11 

  -19   11.82 11.89 11.97 12.05 12.13 12.21 12.27 12.33 12.39 12.46 12.53 12.57 12.61 12.65 12.70 12.74 12.76 12.79 12.81 12.83 

  

  -20   11.39 11.47 11.56 11.65 11.74 11.84 11.91 11.97 12.04 12.12 12.19 12.23 12.28 12.33 12.38 12.43 12.46 12.49 12.52 12.54 

  -21   10.95 11.03 11.11 11.19 11.28 11.37 11.44 11.51 11.58 11.66 11.74 11.78 11.84 11.89 11.95 12.01 12.01 12.02 12.03 12.03 

  -22   10.51 10.58 10.66 10.73 10.81 10.89 10.96 11.04 11.11 11.19 11.27 11.33 11.39 11.46 11.52 11.59 11.58 11.56 11.55 11.53 

  -23   10.07 10.14 10.20 10.27 10.34 10.42 10.49 10.57 10.65 10.73 10.81 10.88 10.94 11.01 11.08 11.15 11.13 11.10 11.07 11.04 

  -24    9.63  9.69  9.75  9.81  9.88  9.95 10.02 10.10 10.18 10.27 10.35 10.42 10.50 10.57 10.64 10.72 10.68 10.63 10.59 10.54 

  -25    9.19  9.24  9.30  9.36  9.42  9.48  9.56  9.64  9.72  9.80  9.89  9.97 10.04 10.13 10.21 10.29 10.23 10.17 10.11 10.05 

  -26    8.56  8.61  8.66  8.72  8.78  8.84  8.92  9.00  9.08  9.17  9.25  9.33  9.42  9.50  9.58  9.67  9.65  9.63  9.61  9.59 

  -27    7.94  8.00  8.05  8.11  8.17  8.23  8.31  8.39  8.47  8.55  8.63  8.72  8.80  8.89  8.98  9.07  9.09  9.10  9.12  9.13 

  -28    7.36  7.41  7.47  7.52  7.58  7.64  7.72  7.80  7.88  7.96  8.04  8.13  8.22  8.31  8.40  8.49  8.54  8.58  8.63  8.68 

  -29    6.80  6.85  6.90  6.96  7.02  7.08  7.15  7.23  7.31  7.39  7.47  7.56  7.65  7.74  7.83  7.93  8.00  8.08  8.16  8.23 

  

  -30    6.26  6.31  6.37  6.42  6.48  6.54  6.61  6.69  6.76  6.84  6.92  7.01  7.10  7.20  7.29  7.39  7.49  7.59  7.69  7.80 

  -31    5.88  5.94  6.01  6.07  6.14  6.20  6.26  6.33  6.39  6.46  6.53  6.61  6.69  6.78  6.86  6.95  7.04  7.12  7.21  7.30 

  -32    5.52  5.58  5.65  5.72  5.79  5.87  5.92  5.98  6.03  6.09  6.15  6.22  6.30  6.37  6.44  6.52  6.60  6.67  6.75  6.83 

  -33    5.16  5.23  5.31  5.38  5.46  5.54  5.58  5.63  5.68  5.73  5.78  5.84  5.91  5.97  6.04  6.11  6.17  6.24  6.30  6.37 

  -34    4.81  4.89  4.97  5.05  5.13  5.22  5.25  5.29  5.34  5.38  5.42  5.47  5.53  5.59  5.65  5.71  5.76  5.81  5.87  5.93 

  -35    4.48  4.56  4.64  4.73  4.81  4.90  4.93  4.97  5.00  5.03  5.07  5.12  5.17  5.22  5.27  5.32  5.36  5.41  5.46  5.50 

  -36    4.14  4.22  4.29  4.36  4.44  4.52  4.56  4.60  4.64  4.68  4.72  4.77  4.82  4.87  4.93  4.98  5.03  5.09  5.14  5.20 

  -37    3.82  3.89  3.95  4.02  4.09  4.16  4.20  4.25  4.29  4.34  4.39  4.44  4.49  4.54  4.60  4.65  4.71  4.77  4.83  4.89 

  -38    3.52  3.57  3.63  3.69  3.75  3.81  3.86  3.91  3.96  4.01  4.07  4.12  4.17  4.22  4.28  4.33  4.40  4.46  4.53  4.60 

  -39    3.23  3.28  3.33  3.38  3.43  3.49  3.54  3.59  3.65  3.71  3.76  3.81  3.86  3.92  3.97  4.02  4.09  4.17  4.24  4.31 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

  -40    2.95  2.99  3.04  3.08  3.13  3.18  3.24  3.29  3.35  3.41  3.47  3.52  3.57  3.62  3.68  3.73  3.80  3.88  3.95  4.03 

  -41    2.69  2.74  2.79  2.84  2.89  2.94  2.99  3.03  3.09  3.14  3.19  3.24  3.29  3.34  3.39  3.44  3.51  3.57  3.64  3.71 

  -42    2.45  2.50  2.55  2.60  2.65  2.70  2.75  2.79  2.83  2.88  2.92  2.97  3.02  3.07  3.11  3.16  3.22  3.28  3.34  3.40 

  -43    2.22  2.27  2.32  2.37  2.43  2.48  2.52  2.56  2.59  2.63  2.67  2.72  2.76  2.81  2.85  2.90  2.95  3.00  3.06  3.11 

  -44    2.01  2.06  2.11  2.16  2.22  2.27  2.30  2.33  2.37  2.40  2.43  2.48  2.52  2.56  2.61  2.65  2.70  2.74  2.79  2.84 

  -45    1.81  1.86  1.91  1.96  2.02  2.07  2.10  2.12  2.15  2.18  2.21  2.25  2.29  2.33  2.38  2.42  2.46  2.50  2.54  2.58 

  -46    1.63  1.67  1.71  1.75  1.79  1.84  1.87  1.90  1.93  1.96  1.99  2.03  2.07  2.11  2.15  2.20  2.24  2.28  2.32  2.36 

  -47    1.46  1.49  1.52  1.55  1.59  1.62  1.65  1.69  1.72  1.75  1.79  1.82  1.87  1.91  1.95  1.99  2.03  2.07  2.12  2.16 

  -48    1.30  1.32  1.35  1.37  1.40  1.43  1.46  1.49  1.53  1.56  1.60  1.63  1.67  1.71  1.76  1.80  1.84  1.88  1.92  1.97 

  -49    1.15  1.17  1.19  1.21  1.23  1.25  1.28  1.32  1.35  1.39  1.42  1.46  1.50  1.54  1.58  1.62  1.66  1.70  1.74  1.79 

  

  -50    1.02  1.03  1.05  1.06  1.08  1.09  1.12  1.16  1.19  1.22  1.26  1.30  1.33  1.37  1.41  1.45  1.49  1.53  1.57  1.62 

  -51    0.89  0.90  0.92  0.93  0.95  0.96  0.99  1.02  1.05  1.08  1.12  1.15  1.18  1.22  1.25  1.28  1.32  1.36  1.40  1.44 

  -52    0.77  0.79  0.80  0.81  0.83  0.84  0.87  0.90  0.93  0.96  0.99  1.02  1.04  1.07  1.10  1.13  1.17  1.20  1.24  1.28 

  -53    0.67  0.68  0.69  0.71  0.72  0.73  0.76  0.78  0.81  0.84  0.87  0.89  0.92  0.94  0.97  1.00  1.03  1.06  1.09  1.13 

  -54    0.57  0.59  0.60  0.61  0.62  0.64  0.66  0.68  0.71  0.73  0.76  0.78  0.80  0.83  0.85  0.87  0.90  0.93  0.96  0.99 

  -55    0.49  0.50  0.51  0.53  0.54  0.55  0.57  0.59  0.61  0.64  0.66  0.68  0.70  0.72  0.74  0.76  0.79  0.81  0.84  0.87 

  -56    0.42  0.43  0.44  0.45  0.46  0.48  0.49  0.51  0.53  0.55  0.57  0.59  0.61  0.63  0.65  0.68  0.70  0.72  0.74  0.77 

  -57    0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.44  0.46  0.48  0.50  0.52  0.54  0.56  0.58  0.60  0.62  0.64  0.66  0.68 

  -58    0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.38  0.39  0.41  0.43  0.44  0.46  0.48  0.50  0.52  0.54  0.56  0.57  0.59 

  -59    0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.34  0.35  0.37  0.38  0.40  0.42  0.44  0.46  0.47  0.49  0.50  0.52 

  

  -60    0.21  0.22  0.23  0.23  0.24  0.25  0.26  0.27  0.28  0.30  0.31  0.33  0.34  0.36  0.38  0.40  0.41  0.42  0.44  0.45 

  -61    0.17  0.17  0.18  0.19  0.20  0.20  0.21  0.23  0.24  0.25  0.26  0.27  0.29  0.30  0.32  0.33  0.34  0.36  0.37  0.38 

  -62    0.13  0.14  0.15  0.15  0.16  0.17  0.18  0.18  0.19  0.20  0.22  0.23  0.24  0.25  0.26  0.27  0.29  0.30  0.31  0.32 

  -63    0.10  0.11  0.12  0.12  0.13  0.13  0.14  0.15  0.16  0.17  0.18  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.26  0.27 

  -64    0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.13  0.14  0.15  0.15  0.16  0.17  0.18  0.18  0.19  0.20  0.22  0.23 

  -65    0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.13  0.13  0.14  0.14  0.15  0.16  0.17  0.18  0.19 

  -66    0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.13  0.13  0.14  0.15  0.16 

  -67    0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.13  0.13 

  -68    0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.11  0.11 

  -69    0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09 

  

  -70    0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08 

  -71    0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07 

  -72    0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06 

  -73    0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05 

  -74    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04 

  -75    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04 

  -76    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03 

  -77    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03 

  -78    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

  -79    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

  

  -80    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

  -81    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03 

  -82    0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03 

  -83    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -84    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -85    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04 

  -86    0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

  -87    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -88    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

  -89    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 



274 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   89    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   88    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   87    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   86    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   85    0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   84    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01 

   83    0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   82    0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02 

   81    0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   80    0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03 

  

   79    0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04 

   78    0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06 

   77    0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07 

   76    0.14  0.13  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09 

   75    0.17  0.16  0.16  0.15  0.15  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11 

   74    0.21  0.20  0.19  0.19  0.18  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.15  0.15  0.15  0.15  0.15  0.14  0.14  0.14 

   73    0.25  0.24  0.24  0.23  0.23  0.22  0.21  0.20  0.20  0.19  0.18  0.18  0.18  0.19  0.19  0.19  0.18  0.18  0.17  0.17 

   72    0.30  0.29  0.29  0.28  0.28  0.27  0.26  0.25  0.25  0.24  0.23  0.23  0.23  0.23  0.23  0.23  0.22  0.21  0.21  0.20 

   71    0.36  0.35  0.35  0.34  0.34  0.34  0.33  0.32  0.30  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.27  0.26  0.25  0.24 

   70    0.42  0.42  0.42  0.41  0.41  0.41  0.40  0.39  0.37  0.36  0.35  0.35  0.34  0.34  0.33  0.33  0.32  0.31  0.29  0.28 

  

   69    0.50  0.49  0.49  0.49  0.48  0.48  0.47  0.46  0.44  0.43  0.42  0.41  0.41  0.40  0.40  0.39  0.38  0.36  0.35  0.34 

   68    0.58  0.58  0.58  0.57  0.57  0.56  0.55  0.53  0.52  0.51  0.49  0.49  0.48  0.47  0.47  0.46  0.45  0.43  0.41  0.40 

   67    0.68  0.67  0.67  0.66  0.66  0.65  0.64  0.62  0.61  0.59  0.58  0.57  0.56  0.56  0.55  0.54  0.52  0.51  0.49  0.47 

   66    0.79  0.78  0.78  0.77  0.76  0.75  0.74  0.72  0.70  0.69  0.67  0.67  0.66  0.65  0.64  0.63  0.61  0.59  0.57  0.55 

   65    0.91  0.90  0.89  0.88  0.87  0.86  0.84  0.83  0.81  0.80  0.78  0.77  0.76  0.75  0.74  0.73  0.71  0.69  0.66  0.64 

   64    1.04  1.03  1.02  1.01  0.99  0.98  0.97  0.95  0.93  0.91  0.90  0.88  0.87  0.86  0.84  0.83  0.81  0.79  0.76  0.74 

   63    1.18  1.17  1.16  1.14  1.13  1.12  1.10  1.08  1.06  1.04  1.03  1.01  0.99  0.97  0.96  0.94  0.92  0.89  0.87  0.85 

   62    1.34  1.32  1.31  1.29  1.28  1.26  1.24  1.23  1.21  1.19  1.17  1.15  1.12  1.10  1.08  1.06  1.04  1.01  0.99  0.97 

   61    1.51  1.49  1.47  1.46  1.44  1.42  1.40  1.38  1.36  1.34  1.32  1.29  1.27  1.24  1.21  1.18  1.16  1.14  1.12  1.10 

   60    1.69  1.67  1.65  1.63  1.61  1.59  1.57  1.55  1.53  1.51  1.49  1.46  1.42  1.39  1.35  1.32  1.30  1.28  1.26  1.24 

  

   59    1.88  1.86  1.83  1.81  1.79  1.77  1.74  1.72  1.70  1.68  1.65  1.62  1.58  1.54  1.51  1.47  1.45  1.43  1.41  1.39 

   58    2.07  2.05  2.03  2.00  1.98  1.95  1.93  1.90  1.88  1.85  1.83  1.79  1.75  1.71  1.67  1.64  1.62  1.60  1.58  1.55 

   57    2.28  2.26  2.23  2.21  2.18  2.15  2.12  2.09  2.07  2.04  2.01  1.97  1.93  1.89  1.85  1.81  1.79  1.77  1.75  1.73 

   56    2.51  2.48  2.45  2.42  2.39  2.36  2.33  2.30  2.27  2.23  2.20  2.16  2.12  2.08  2.04  2.00  1.98  1.96  1.93  1.91 

   55    2.74  2.71  2.68  2.65  2.61  2.58  2.54  2.51  2.47  2.44  2.40  2.36  2.32  2.28  2.24  2.20  2.18  2.16  2.13  2.10 

   54    3.00  2.97  2.93  2.90  2.86  2.83  2.79  2.76  2.72  2.68  2.64  2.60  2.55  2.51  2.46  2.42  2.39  2.37  2.34  2.31 

   53    3.28  3.24  3.20  3.17  3.13  3.09  3.05  3.02  2.98  2.94  2.90  2.85  2.80  2.75  2.70  2.65  2.62  2.59  2.55  2.52 

   52    3.56  3.52  3.49  3.45  3.40  3.36  3.33  3.29  3.25  3.21  3.17  3.12  3.06  3.01  2.95  2.90  2.86  2.82  2.78  2.74 

   51    3.87  3.82  3.78  3.74  3.69  3.65  3.61  3.58  3.54  3.50  3.46  3.40  3.34  3.28  3.22  3.16  3.11  3.07  3.02  2.98 

   50    4.18  4.14  4.09  4.04  4.00  3.95  3.91  3.88  3.84  3.80  3.76  3.69  3.63  3.56  3.50  3.43  3.38  3.33  3.27  3.22 

  

   49    4.43  4.39  4.34  4.30  4.25  4.21  4.17  4.13  4.09  4.05  4.00  3.94  3.88  3.82  3.76  3.69  3.64  3.58  3.53  3.47 

   48    4.68  4.64  4.59  4.55  4.51  4.46  4.42  4.38  4.34  4.30  4.25  4.20  4.14  4.08  4.02  3.96  3.90  3.84  3.78  3.73 

   47    4.93  4.89  4.85  4.81  4.77  4.73  4.68  4.64  4.60  4.55  4.51  4.45  4.40  4.35  4.30  4.24  4.18  4.12  4.05  3.99 

   46    5.19  5.15  5.11  5.07  5.03  4.99  4.95  4.90  4.85  4.81  4.76  4.72  4.67  4.63  4.58  4.53  4.47  4.40  4.33  4.27 

   45    5.44  5.41  5.37  5.33  5.30  5.26  5.21  5.17  5.12  5.07  5.02  4.98  4.95  4.91  4.87  4.83  4.76  4.69  4.62  4.55 

   44    5.86  5.82  5.77  5.73  5.68  5.64  5.58  5.53  5.47  5.42  5.36  5.32  5.27  5.23  5.18  5.13  5.06  4.99  4.92  4.84 

   43    6.30  6.25  6.19  6.14  6.08  6.03  5.96  5.90  5.84  5.77  5.71  5.66  5.61  5.55  5.50  5.45  5.37  5.30  5.22  5.14 

   42    6.76  6.70  6.63  6.56  6.50  6.43  6.36  6.28  6.21  6.14  6.07  6.01  5.95  5.89  5.83  5.77  5.69  5.61  5.53  5.45 

   41    7.24  7.16  7.08  7.00  6.92  6.84  6.76  6.68  6.60  6.52  6.44  6.37  6.30  6.23  6.17  6.10  6.01  5.93  5.85  5.76 

   40    7.73  7.64  7.55  7.45  7.36  7.27  7.18  7.09  7.00  6.91  6.82  6.74  6.66  6.59  6.51  6.43  6.34  6.25  6.17  6.09 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   39    8.07  7.99  7.92  7.85  7.77  7.70  7.62  7.54  7.46  7.38  7.31  7.22  7.14  7.06  6.98  6.89  6.80  6.71  6.63  6.54 

   38    8.41  8.35  8.30  8.24  8.19  8.13  8.07  8.00  7.94  7.88  7.81  7.72  7.63  7.55  7.46  7.37  7.28  7.19  7.10  7.02 

   37    8.75  8.72  8.68  8.65  8.62  8.58  8.53  8.48  8.44  8.39  8.34  8.24  8.15  8.05  7.96  7.87  7.78  7.69  7.60  7.51 

   36    9.09  9.08  9.07  9.06  9.05  9.03  9.00  8.97  8.94  8.91  8.87  8.77  8.68  8.58  8.48  8.38  8.29  8.20  8.12  8.03 

   35    9.43  9.45  9.46  9.48  9.49  9.50  9.49  9.47  9.46  9.45  9.43  9.32  9.22  9.12  9.01  8.91  8.82  8.73  8.64  8.56 

   34    9.85  9.85  9.85  9.85  9.85  9.85  9.82  9.80  9.77  9.75  9.72  9.62  9.52  9.42  9.32  9.22  9.13  9.05  8.96  8.88 

   33   10.28 10.26 10.24 10.22 10.20 10.18 10.15 10.11 10.07 10.04 10.00  9.91  9.81  9.72  9.62  9.53  9.45  9.37  9.29  9.20 

   32   10.72 10.68 10.64 10.60 10.56 10.52 10.47 10.42 10.37 10.32 10.27 10.18 10.09 10.00  9.92  9.83  9.76  9.68  9.61  9.53 

   31   11.16 11.10 11.04 10.98 10.92 10.87 10.80 10.73 10.67 10.60 10.54 10.45 10.37 10.29 10.21 10.13 10.06  9.99  9.92  9.85 

   30   11.59 11.51 11.43 11.35 11.28 11.20 11.12 11.04 10.96 10.88 10.80 10.72 10.65 10.57 10.49 10.42 10.35 10.29 10.23 10.16 

  

   29   11.87 11.80 11.72 11.65 11.58 11.50 11.43 11.36 11.28 11.21 11.14 11.07 11.00 10.93 10.87 10.80 10.73 10.67 10.61 10.54 

   28   12.15 12.08 12.01 11.95 11.88 11.81 11.74 11.67 11.60 11.54 11.47 11.41 11.35 11.29 11.22 11.16 11.11 11.05 10.99 10.94 

   27   12.41 12.35 12.29 12.23 12.17 12.11 12.05 11.99 11.93 11.87 11.81 11.75 11.69 11.64 11.58 11.53 11.48 11.42 11.37 11.32 

   26   12.66 12.61 12.55 12.50 12.45 12.40 12.35 12.30 12.25 12.20 12.14 12.09 12.04 11.99 11.94 11.89 11.84 11.80 11.75 11.70 

   25   12.91 12.86 12.82 12.77 12.73 12.68 12.64 12.60 12.55 12.51 12.47 12.43 12.39 12.34 12.30 12.26 12.21 12.17 12.13 12.08 

   24   13.11 13.06 13.02 12.98 12.93 12.89 12.84 12.80 12.76 12.71 12.67 12.63 12.59 12.55 12.51 12.47 12.43 12.39 12.35 12.30 

   23   13.29 13.25 13.20 13.16 13.12 13.08 13.03 12.99 12.95 12.91 12.87 12.83 12.79 12.75 12.71 12.67 12.63 12.59 12.55 12.51 

   22   13.46 13.42 13.38 13.33 13.29 13.25 13.21 13.17 13.13 13.09 13.05 13.01 12.97 12.94 12.90 12.86 12.82 12.78 12.74 12.70 

   21   13.62 13.58 13.54 13.50 13.46 13.41 13.37 13.33 13.29 13.25 13.22 13.18 13.14 13.11 13.07 13.03 13.00 12.96 12.92 12.88 

   20   13.76 13.72 13.68 13.64 13.60 13.56 13.52 13.49 13.45 13.41 13.37 13.33 13.29 13.26 13.22 13.19 13.15 13.12 13.09 13.05 

  

   19   13.93 13.89 13.85 13.81 13.77 13.73 13.69 13.65 13.61 13.58 13.54 13.51 13.47 13.44 13.40 13.37 13.33 13.30 13.26 13.23 

   18   14.08 14.04 14.00 13.96 13.92 13.89 13.85 13.81 13.77 13.73 13.70 13.66 13.63 13.59 13.56 13.53 13.50 13.46 13.43 13.40 

   17   14.21 14.18 14.14 14.10 14.06 14.02 13.99 13.95 13.92 13.88 13.85 13.81 13.78 13.74 13.71 13.68 13.64 13.61 13.58 13.55 

   16   14.34 14.30 14.26 14.22 14.19 14.15 14.11 14.08 14.05 14.01 13.97 13.94 13.91 13.88 13.85 13.81 13.78 13.75 13.72 13.68 

   15   14.44 14.40 14.37 14.33 14.30 14.26 14.23 14.19 14.16 14.12 14.09 14.06 14.03 13.99 13.96 13.93 13.90 13.87 13.84 13.81 

   14   14.58 14.54 14.51 14.47 14.43 14.40 14.36 14.33 14.30 14.27 14.23 14.20 14.17 14.14 14.11 14.08 14.05 14.02 13.99 13.96 

   13   14.69 14.66 14.62 14.59 14.56 14.52 14.49 14.46 14.42 14.39 14.36 14.33 14.30 14.27 14.24 14.21 14.18 14.15 14.12 14.09 

   12   14.80 14.77 14.73 14.69 14.66 14.63 14.60 14.57 14.54 14.51 14.47 14.44 14.41 14.38 14.35 14.32 14.29 14.27 14.24 14.21 

   11   14.88 14.85 14.82 14.79 14.76 14.72 14.69 14.66 14.63 14.60 14.57 14.54 14.51 14.48 14.45 14.42 14.39 14.36 14.34 14.31 

   10   14.95 14.92 14.89 14.85 14.82 14.79 14.76 14.74 14.71 14.68 14.65 14.62 14.59 14.56 14.53 14.50 14.47 14.45 14.42 14.40 

  

    9   15.06 15.03 15.00 14.96 14.93 14.89 14.86 14.84 14.81 14.78 14.75 14.73 14.70 14.67 14.64 14.61 14.59 14.56 14.53 14.51 

    8   15.14 15.11 15.08 15.05 15.02 14.99 14.96 14.93 14.90 14.87 14.84 14.81 14.79 14.76 14.73 14.71 14.68 14.66 14.63 14.61 

    7   15.20 15.17 15.15 15.12 15.09 15.06 15.03 15.00 14.98 14.95 14.92 14.90 14.87 14.84 14.81 14.78 14.76 14.73 14.70 14.68 

    6   15.25 15.22 15.19 15.16 15.14 15.11 15.08 15.06 15.03 15.00 14.97 14.95 14.93 14.90 14.87 14.85 14.82 14.80 14.77 14.74 

    5   15.27 15.25 15.22 15.19 15.17 15.14 15.12 15.09 15.06 15.04 15.01 14.99 14.96 14.94 14.91 14.89 14.86 14.84 14.81 14.79 

    4   15.33 15.31 15.28 15.26 15.23 15.21 15.18 15.16 15.13 15.11 15.08 15.06 15.03 15.01 14.99 14.96 14.94 14.91 14.89 14.86 

    3   15.37 15.35 15.33 15.30 15.28 15.25 15.23 15.21 15.18 15.16 15.13 15.11 15.08 15.06 15.04 15.01 14.99 14.96 14.94 14.91 

    2   15.39 15.37 15.35 15.33 15.30 15.28 15.26 15.23 15.21 15.19 15.16 15.14 15.12 15.09 15.07 15.04 15.02 15.00 14.97 14.95 

    1   15.39 15.37 15.35 15.33 15.31 15.28 15.26 15.24 15.22 15.19 15.17 15.15 15.13 15.10 15.08 15.06 15.04 15.01 14.99 14.97 

    0   15.37 15.35 15.33 15.32 15.29 15.27 15.25 15.23 15.21 15.18 15.16 15.14 15.12 15.10 15.07 15.05 15.03 15.01 14.99 14.96 

  



276 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   -1   15.37 15.36 15.34 15.32 15.30 15.29 15.27 15.25 15.23 15.21 15.19 15.17 15.14 15.12 15.10 15.08 15.06 15.04 15.01 14.99 

   -2   15.36 15.35 15.34 15.31 15.29 15.27 15.26 15.24 15.22 15.20 15.19 15.17 15.15 15.13 15.11 15.08 15.06 15.04 15.02 15.00 

   -3   15.33 15.31 15.30 15.28 15.27 15.25 15.24 15.22 15.20 15.18 15.16 15.14 15.12 15.10 15.08 15.06 15.05 15.03 15.01 14.99 

   -4   15.27 15.26 15.25 15.23 15.22 15.20 15.19 15.17 15.16 15.14 15.12 15.11 15.09 15.07 15.05 15.03 15.01 14.99 14.97 14.95 

   -5   15.19 15.18 15.17 15.16 15.14 15.13 15.12 15.11 15.10 15.08 15.06 15.04 15.03 15.01 14.99 14.97 14.96 14.94 14.92 14.90 

   -6   15.14 15.13 15.13 15.12 15.11 15.09 15.08 15.07 15.06 15.04 15.03 15.01 15.00 14.98 14.96 14.94 14.93 14.91 14.89 14.88 

   -7   15.08 15.07 15.06 15.05 15.04 15.03 15.02 15.01 15.00 14.99 14.97 14.96 14.95 14.93 14.91 14.89 14.88 14.87 14.85 14.84 

   -8   14.98 14.97 14.97 14.96 14.95 14.94 14.94 14.93 14.92 14.91 14.89 14.88 14.87 14.86 14.84 14.83 14.81 14.80 14.78 14.77 

   -9   14.86 14.86 14.85 14.85 14.84 14.83 14.82 14.82 14.81 14.81 14.80 14.79 14.78 14.76 14.75 14.73 14.72 14.71 14.70 14.68 

  

  -10   14.72 14.72 14.71 14.72 14.71 14.70 14.70 14.69 14.69 14.68 14.67 14.66 14.65 14.64 14.63 14.62 14.61 14.60 14.59 14.58 

  -11   14.60 14.60 14.60 14.60 14.59 14.58 14.58 14.58 14.58 14.58 14.58 14.57 14.56 14.55 14.54 14.53 14.52 14.52 14.51 14.50 

  -12   14.45 14.45 14.46 14.46 14.46 14.45 14.46 14.46 14.46 14.45 14.45 14.45 14.44 14.44 14.43 14.42 14.42 14.41 14.41 14.40 

  -13   14.28 14.28 14.29 14.29 14.29 14.29 14.30 14.31 14.31 14.31 14.31 14.31 14.31 14.31 14.30 14.29 14.29 14.29 14.28 14.27 

  -14   14.09 14.10 14.11 14.11 14.12 14.12 14.13 14.13 14.14 14.14 14.14 14.14 14.15 14.15 14.15 14.15 14.15 14.14 14.14 14.14 

  -15   13.87 13.88 13.89 13.90 13.91 13.92 13.93 13.94 13.95 13.96 13.96 13.96 13.97 13.97 13.97 13.97 13.97 13.97 13.97 13.97 

  -16   13.65 13.66 13.68 13.69 13.70 13.71 13.73 13.74 13.75 13.77 13.78 13.79 13.80 13.80 13.81 13.81 13.82 13.82 13.82 13.82 

  -17   13.41 13.43 13.45 13.47 13.48 13.50 13.51 13.53 13.55 13.56 13.58 13.59 13.60 13.61 13.61 13.62 13.63 13.64 13.65 13.66 

  -18   13.13 13.15 13.19 13.22 13.24 13.26 13.28 13.31 13.33 13.35 13.37 13.38 13.39 13.40 13.41 13.42 13.43 13.44 13.45 13.46 

  -19   12.86 12.88 12.91 12.93 12.96 12.98 13.01 13.04 13.06 13.10 13.13 13.15 13.16 13.18 13.19 13.20 13.22 13.23 13.24 13.26 

  

  -20   12.57 12.60 12.63 12.66 12.68 12.71 12.74 12.77 12.80 12.83 12.86 12.88 12.90 12.92 12.93 12.96 12.98 13.00 13.02 13.04 

  -21   12.04 12.07 12.11 12.14 12.17 12.20 12.25 12.29 12.33 12.36 12.39 12.43 12.47 12.51 12.54 12.57 12.61 12.64 12.67 12.69 

  -22   11.52 11.55 11.59 11.62 11.65 11.68 11.73 11.78 11.83 11.88 11.93 11.99 12.04 12.10 12.15 12.20 12.24 12.28 12.32 12.36 

  -23   11.01 11.04 11.08 11.11 11.14 11.17 11.23 11.29 11.34 11.39 11.45 11.52 11.59 11.67 11.74 11.81 11.87 11.92 11.97 12.02 

  -24   10.49 10.53 10.57 10.60 10.64 10.67 10.74 10.80 10.86 10.92 10.98 11.06 11.15 11.24 11.33 11.41 11.48 11.54 11.60 11.66 

  -25    9.99 10.03 10.06 10.10 10.13 10.17 10.24 10.31 10.38 10.44 10.51 10.61 10.72 10.82 10.92 11.02 11.09 11.16 11.23 11.29 

  -26    9.56  9.62  9.67  9.73  9.78  9.83  9.91  9.98 10.05 10.12 10.19 10.29 10.39 10.49 10.59 10.69 10.76 10.83 10.89 10.96 

  -27    9.14  9.21  9.28  9.35  9.42  9.49  9.56  9.64  9.72  9.80  9.87  9.97 10.06 10.16 10.25 10.35 10.42 10.48 10.55 10.61 

  -28    8.72  8.81  8.89  8.97  9.05  9.14  9.22  9.30  9.38  9.46  9.54  9.64  9.73  9.82  9.91 10.01 10.07 10.14 10.20 10.26 

  -29    8.31  8.40  8.50  8.59  8.69  8.78  8.87  8.95  9.04  9.12  9.21  9.30  9.39  9.48  9.56  9.65  9.72  9.78  9.84  9.90 

  

  -30    7.90  8.00  8.11  8.22  8.32  8.43  8.52  8.61  8.69  8.78  8.87  8.96  9.04  9.13  9.21  9.30  9.36  9.42  9.48  9.54 

  -31    7.39  7.49  7.58  7.68  7.77  7.87  7.95  8.04  8.12  8.20  8.28  8.37  8.45  8.53  8.61  8.70  8.76  8.83  8.89  8.96 

  -32    6.91  6.99  7.07  7.16  7.25  7.33  7.41  7.49  7.56  7.64  7.72  7.80  7.88  7.96  8.03  8.11  8.18  8.25  8.32  8.39 

  -33    6.43  6.51  6.58  6.66  6.74  6.82  6.89  6.96  7.03  7.10  7.18  7.25  7.33  7.40  7.48  7.55  7.62  7.70  7.77  7.84 

  -34    5.98  6.05  6.12  6.19  6.25  6.32  6.39  6.45  6.52  6.59  6.66  6.73  6.80  6.87  6.94  7.01  7.09  7.16  7.24  7.31 

  -35    5.55  5.61  5.67  5.73  5.79  5.85  5.91  5.97  6.04  6.10  6.16  6.23  6.30  6.36  6.43  6.50  6.58  6.65  6.73  6.80 

  -36    5.25  5.31  5.38  5.44  5.50  5.56  5.62  5.68  5.74  5.80  5.86  5.91  5.96  6.01  6.06  6.11  6.18  6.25  6.32  6.39 

  -37    4.96  5.02  5.09  5.15  5.22  5.28  5.34  5.39  5.44  5.50  5.55  5.59  5.62  5.66  5.69  5.73  5.79  5.86  5.92  5.99 

  -38    4.67  4.73  4.80  4.87  4.94  5.00  5.06  5.11  5.16  5.21  5.26  5.28  5.30  5.32  5.34  5.36  5.42  5.48  5.54  5.60 

  -39    4.39  4.45  4.52  4.59  4.66  4.73  4.78  4.82  4.87  4.92  4.96  4.97  4.98  4.99  5.00  5.00  5.06  5.12  5.17  5.23 

  



277 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

  -40    4.11  4.18  4.25  4.32  4.39  4.46  4.50  4.55  4.59  4.64  4.68  4.68  4.68  4.67  4.67  4.66  4.71  4.77  4.82  4.88 

  -41    3.78  3.84  3.91  3.98  4.04  4.11  4.16  4.20  4.24  4.28  4.33  4.34  4.35  4.36  4.37  4.38  4.43  4.48  4.54  4.59 

  -42    3.46  3.52  3.59  3.65  3.72  3.78  3.83  3.87  3.91  3.95  3.99  4.01  4.04  4.06  4.08  4.10  4.15  4.21  4.26  4.31 

  -43    3.16  3.22  3.28  3.35  3.41  3.47  3.51  3.55  3.59  3.63  3.67  3.71  3.74  3.77  3.80  3.84  3.89  3.94  3.99  4.04 

  -44    2.88  2.94  3.00  3.06  3.12  3.18  3.22  3.26  3.29  3.33  3.37  3.41  3.46  3.50  3.54  3.58  3.63  3.68  3.73  3.78 

  -45    2.62  2.67  2.73  2.79  2.84  2.90  2.94  2.98  3.01  3.05  3.09  3.14  3.19  3.23  3.28  3.33  3.38  3.43  3.48  3.53 

  -46    2.41  2.45  2.50  2.55  2.60  2.65  2.69  2.73  2.77  2.81  2.86  2.90  2.95  2.99  3.04  3.08  3.13  3.18  3.23  3.28 

  -47    2.20  2.24  2.29  2.33  2.37  2.41  2.46  2.50  2.54  2.59  2.63  2.68  2.72  2.76  2.80  2.85  2.90  2.94  2.99  3.04 

  -48    2.01  2.05  2.08  2.12  2.15  2.19  2.24  2.28  2.33  2.37  2.42  2.46  2.50  2.54  2.58  2.62  2.67  2.72  2.77  2.82 

  -49    1.83  1.86  1.89  1.92  1.95  1.98  2.03  2.08  2.12  2.17  2.22  2.26  2.30  2.33  2.37  2.41  2.46  2.50  2.55  2.60 

  

  -50    1.66  1.69  1.71  1.74  1.76  1.79  1.84  1.88  1.93  1.98  2.03  2.07  2.10  2.14  2.18  2.21  2.26  2.30  2.35  2.39 

  -51    1.48  1.51  1.53  1.56  1.59  1.62  1.66  1.70  1.75  1.80  1.84  1.88  1.91  1.95  1.98  2.02  2.06  2.10  2.15  2.19 

  -52    1.31  1.34  1.37  1.40  1.43  1.45  1.50  1.54  1.58  1.62  1.67  1.70  1.73  1.77  1.80  1.84  1.88  1.92  1.96  2.00 

  -53    1.16  1.19  1.22  1.25  1.28  1.31  1.34  1.38  1.42  1.46  1.50  1.53  1.57  1.60  1.63  1.67  1.70  1.74  1.78  1.82 

  -54    1.02  1.05  1.08  1.11  1.14  1.17  1.20  1.24  1.28  1.31  1.35  1.38  1.41  1.44  1.48  1.51  1.54  1.58  1.62  1.66 

  -55    0.90  0.93  0.95  0.98  1.01  1.04  1.07  1.11  1.14  1.17  1.21  1.24  1.27  1.30  1.33  1.36  1.39  1.43  1.47  1.50 

  -56    0.79  0.82  0.84  0.87  0.89  0.92  0.95  0.98  1.01  1.05  1.08  1.11  1.14  1.16  1.19  1.22  1.26  1.29  1.32  1.35 

  -57    0.70  0.72  0.74  0.77  0.79  0.81  0.84  0.87  0.90  0.93  0.96  0.99  1.01  1.04  1.07  1.10  1.13  1.15  1.18  1.21 

  -58    0.61  0.63  0.65  0.67  0.69  0.72  0.74  0.77  0.79  0.82  0.85  0.88  0.90  0.93  0.96  0.98  1.01  1.03  1.05  1.08 

  -59    0.53  0.55  0.57  0.59  0.61  0.63  0.65  0.68  0.70  0.72  0.75  0.77  0.80  0.82  0.85  0.88  0.90  0.92  0.94  0.96 

  

  -60    0.46  0.48  0.49  0.51  0.53  0.55  0.57  0.59  0.61  0.64  0.66  0.68  0.71  0.73  0.75  0.78  0.80  0.82  0.83  0.85 

  -61    0.39  0.41  0.42  0.44  0.46  0.47  0.49  0.51  0.54  0.56  0.58  0.60  0.62  0.65  0.67  0.69  0.71  0.73  0.75  0.77 

  -62    0.33  0.35  0.36  0.38  0.39  0.41  0.43  0.45  0.47  0.49  0.51  0.53  0.55  0.57  0.59  0.61  0.63  0.65  0.67  0.69 

  -63    0.28  0.29  0.31  0.32  0.33  0.35  0.37  0.38  0.40  0.43  0.45  0.47  0.48  0.50  0.52  0.54  0.56  0.58  0.60  0.62 

  -64    0.24  0.25  0.26  0.27  0.28  0.29  0.31  0.33  0.35  0.37  0.39  0.41  0.42  0.44  0.46  0.48  0.50  0.51  0.53  0.55 

  -65    0.20  0.21  0.22  0.23  0.24  0.25  0.27  0.28  0.30  0.32  0.34  0.36  0.37  0.39  0.40  0.42  0.44  0.45  0.47  0.49 

  -66    0.17  0.18  0.19  0.19  0.20  0.21  0.23  0.24  0.26  0.28  0.29  0.31  0.32  0.34  0.35  0.37  0.38  0.39  0.41  0.42 

  -67    0.14  0.15  0.16  0.16  0.17  0.18  0.19  0.21  0.22  0.24  0.25  0.26  0.28  0.29  0.31  0.32  0.33  0.34  0.35  0.36 

  -68    0.12  0.12  0.13  0.14  0.15  0.15  0.17  0.18  0.19  0.20  0.22  0.23  0.24  0.25  0.26  0.28  0.29  0.29  0.30  0.31 

  -69    0.10  0.10  0.11  0.12  0.12  0.13  0.14  0.15  0.16  0.17  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.25  0.26  0.27 

  

  -70    0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.13  0.14  0.15  0.16  0.17  0.18  0.19  0.20  0.21  0.21  0.22  0.22  0.23 

  -71    0.07  0.08  0.08  0.08  0.09  0.10  0.10  0.11  0.12  0.13  0.14  0.14  0.15  0.16  0.17  0.18  0.18  0.19  0.20  0.20 

  -72    0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.11  0.12  0.12  0.13  0.14  0.14  0.15  0.16  0.17  0.17  0.18 

  -73    0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.12  0.13  0.14  0.14  0.15  0.16 

  -74    0.04  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.10  0.11  0.11  0.12  0.13  0.14  0.14 

  -75    0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.13 

  -76    0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.11  0.11 

  -77    0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09  0.09  0.10 

  -78    0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09 

  -79    0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.08  0.08 

  

  -80    0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.07 

  -81    0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.07 

  -82    0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06 

  -83    0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06 

  -84    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06 

  -85    0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06 

  -86    0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

  -87    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07 

  -88    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07 

  -89    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   89    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   88    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00 

   87    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00 

   86    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00 

   85    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   84    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   83    0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   82    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   81    0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01 

   80    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01 

  

   79    0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02 

   78    0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02 

   77    0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03 

   76    0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04 

   75    0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.05  0.05 

   74    0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.06 

   73    0.16  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08 

   72    0.19  0.19  0.18  0.18  0.17  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10 

   71    0.23  0.22  0.22  0.21  0.21  0.20  0.19  0.18  0.18  0.17  0.16  0.15  0.15  0.14  0.13  0.13  0.13  0.13  0.13  0.12 

   70    0.27  0.26  0.26  0.25  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.17  0.17  0.16  0.15  0.15  0.15  0.15  0.15 

  

   69    0.32  0.32  0.31  0.30  0.29  0.29  0.28  0.27  0.25  0.24  0.23  0.22  0.21  0.20  0.20  0.19  0.19  0.19  0.18  0.18 

   68    0.38  0.38  0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.28  0.27  0.26  0.25  0.24  0.23  0.23  0.22  0.22  0.22 

   67    0.45  0.44  0.43  0.42  0.41  0.40  0.39  0.38  0.37  0.35  0.34  0.33  0.32  0.31  0.29  0.28  0.28  0.27  0.27  0.26 

   66    0.53  0.52  0.51  0.50  0.48  0.47  0.46  0.45  0.44  0.42  0.41  0.40  0.38  0.37  0.35  0.34  0.33  0.32  0.32  0.31 

   65    0.62  0.61  0.59  0.58  0.56  0.55  0.54  0.53  0.51  0.50  0.49  0.47  0.46  0.44  0.43  0.41  0.40  0.39  0.37  0.36 

   64    0.72  0.70  0.68  0.67  0.65  0.64  0.62  0.61  0.59  0.58  0.56  0.54  0.53  0.51  0.49  0.48  0.46  0.45  0.44  0.42 

   63    0.83  0.81  0.79  0.77  0.75  0.73  0.71  0.69  0.68  0.66  0.64  0.62  0.61  0.59  0.57  0.55  0.54  0.52  0.51  0.49 

   62    0.95  0.92  0.90  0.88  0.86  0.83  0.81  0.79  0.77  0.75  0.73  0.71  0.69  0.67  0.65  0.64  0.62  0.60  0.59  0.57 

   61    1.08  1.05  1.02  1.00  0.97  0.95  0.92  0.90  0.87  0.85  0.83  0.81  0.79  0.77  0.75  0.73  0.71  0.69  0.68  0.66 

   60    1.22  1.19  1.16  1.13  1.10  1.07  1.04  1.01  0.99  0.96  0.93  0.91  0.89  0.87  0.85  0.83  0.81  0.79  0.78  0.76 

  

   59    1.37  1.34  1.30  1.27  1.24  1.21  1.18  1.15  1.12  1.09  1.06  1.03  1.01  0.99  0.97  0.94  0.93  0.91  0.89  0.87 

   58    1.53  1.49  1.46  1.43  1.39  1.36  1.32  1.29  1.26  1.23  1.19  1.17  1.14  1.12  1.10  1.07  1.05  1.03  1.01  0.98 

   57    1.70  1.66  1.63  1.59  1.56  1.52  1.48  1.45  1.41  1.38  1.34  1.32  1.29  1.26  1.24  1.21  1.19  1.16  1.14  1.11 

   56    1.89  1.85  1.81  1.77  1.73  1.69  1.66  1.62  1.58  1.54  1.50  1.48  1.45  1.42  1.39  1.36  1.33  1.31  1.28  1.26 

   55    2.08  2.04  2.00  1.96  1.92  1.88  1.84  1.80  1.76  1.72  1.68  1.65  1.62  1.58  1.55  1.52  1.49  1.46  1.44  1.41 

   54    2.28  2.24  2.19  2.15  2.11  2.06  2.02  1.99  1.95  1.91  1.87  1.83  1.80  1.76  1.72  1.69  1.66  1.63  1.59  1.56 

   53    2.49  2.44  2.40  2.35  2.30  2.26  2.22  2.18  2.14  2.11  2.07  2.03  1.99  1.95  1.91  1.87  1.83  1.80  1.76  1.73 

   52    2.70  2.66  2.61  2.56  2.51  2.46  2.43  2.39  2.35  2.32  2.28  2.24  2.19  2.15  2.11  2.06  2.02  1.98  1.94  1.90 

   51    2.93  2.88  2.83  2.78  2.73  2.68  2.64  2.61  2.58  2.54  2.51  2.46  2.41  2.37  2.32  2.27  2.23  2.18  2.14  2.09 

   50    3.17  3.11  3.06  3.01  2.95  2.90  2.87  2.84  2.81  2.78  2.75  2.70  2.64  2.59  2.54  2.49  2.44  2.39  2.34  2.29 

  

   49    3.42  3.37  3.32  3.27  3.21  3.16  3.13  3.10  3.06  3.03  2.99  2.94  2.89  2.83  2.78  2.73  2.68  2.62  2.57  2.52 

   48    3.67  3.63  3.58  3.54  3.49  3.45  3.41  3.37  3.33  3.29  3.25  3.19  3.14  3.09  3.04  2.98  2.92  2.87  2.81  2.75 

   47    3.93  3.89  3.86  3.82  3.78  3.74  3.70  3.65  3.61  3.56  3.52  3.46  3.41  3.36  3.30  3.25  3.19  3.13  3.07  3.01 

   46    4.20  4.17  4.14  4.11  4.08  4.05  4.00  3.95  3.90  3.85  3.80  3.74  3.69  3.64  3.59  3.53  3.47  3.40  3.34  3.27 

   45    4.48  4.46  4.44  4.42  4.39  4.37  4.31  4.26  4.20  4.15  4.09  4.04  3.99  3.93  3.88  3.83  3.76  3.69  3.62  3.56 

   44    4.77  4.74  4.72  4.69  4.66  4.63  4.57  4.52  4.46  4.40  4.35  4.29  4.24  4.19  4.14  4.09  4.02  3.95  3.89  3.82 

   43    5.07  5.03  5.00  4.96  4.93  4.89  4.84  4.78  4.72  4.67  4.61  4.56  4.51  4.45  4.40  4.35  4.28  4.22  4.16  4.09 

   42    5.37  5.33  5.29  5.25  5.20  5.16  5.10  5.05  4.99  4.94  4.88  4.83  4.77  4.72  4.67  4.62  4.56  4.50  4.44  4.38 

   41    5.68  5.63  5.58  5.53  5.49  5.43  5.38  5.32  5.26  5.21  5.15  5.10  5.05  5.00  4.94  4.89  4.84  4.78  4.73  4.67 

   40    6.00  5.94  5.88  5.83  5.77  5.71  5.65  5.60  5.54  5.49  5.43  5.38  5.33  5.27  5.22  5.17  5.12  5.07  5.02  4.97 

  



279 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   39    6.46  6.40  6.34  6.28  6.22  6.16  6.10  6.03  5.97  5.91  5.84  5.78  5.72  5.66  5.59  5.53  5.47  5.41  5.35  5.29 

   38    6.93  6.87  6.81  6.75  6.69  6.63  6.56  6.49  6.42  6.35  6.27  6.20  6.13  6.05  5.98  5.90  5.83  5.76  5.68  5.61 

   37    7.42  7.36  7.30  7.25  7.19  7.13  7.04  6.96  6.88  6.80  6.72  6.64  6.55  6.46  6.38  6.29  6.20  6.12  6.03  5.94 

   36    7.94  7.88  7.82  7.76  7.70  7.64  7.55  7.46  7.37  7.28  7.19  7.09  6.99  6.89  6.79  6.69  6.59  6.49  6.39  6.29 

   35    8.47  8.41  8.35  8.29  8.23  8.17  8.07  7.97  7.87  7.77  7.67  7.55  7.44  7.33  7.21  7.10  6.98  6.87  6.75  6.63 

   34    8.80  8.74  8.68  8.62  8.56  8.50  8.41  8.32  8.24  8.15  8.06  7.95  7.84  7.73  7.63  7.52  7.41  7.30  7.20  7.09 

   33    9.12  9.07  9.01  8.95  8.89  8.84  8.76  8.68  8.61  8.53  8.45  8.35  8.25  8.15  8.05  7.95  7.85  7.76  7.66  7.56 

   32    9.45  9.40  9.34  9.28  9.23  9.17  9.11  9.04  8.98  8.91  8.85  8.76  8.67  8.58  8.49  8.40  8.31  8.22  8.13  8.04 

   31    9.78  9.72  9.67  9.61  9.56  9.50  9.45  9.40  9.35  9.30  9.25  9.17  9.09  9.01  8.93  8.85  8.77  8.70  8.62  8.55 

   30   10.10 10.05  9.99  9.94  9.89  9.84  9.80  9.77  9.73  9.70  9.66  9.59  9.52  9.45  9.38  9.31  9.25  9.19  9.13  9.06 

  

   29   10.48 10.43 10.38 10.33 10.28 10.23 10.19 10.16 10.12 10.09 10.05  9.98  9.91  9.85  9.78  9.71  9.65  9.59  9.53  9.47 

   28   10.88 10.83 10.77 10.72 10.67 10.62 10.58 10.55 10.51 10.47 10.43 10.37 10.31 10.25 10.18 10.12 10.06 10.00  9.94  9.87 

   27   11.27 11.22 11.17 11.12 11.07 11.02 10.98 10.94 10.90 10.85 10.81 10.76 10.70 10.64 10.58 10.53 10.47 10.41 10.35 10.29 

   26   11.65 11.61 11.56 11.52 11.47 11.43 11.38 11.34 11.29 11.25 11.20 11.14 11.09 11.04 10.99 10.93 10.87 10.82 10.76 10.70 

   25   12.04 11.99 11.95 11.91 11.86 11.82 11.77 11.73 11.68 11.64 11.59 11.54 11.49 11.44 11.39 11.34 11.28 11.22 11.17 11.11 

   24   12.26 12.22 12.17 12.13 12.09 12.05 12.00 11.96 11.91 11.87 11.83 11.78 11.74 11.69 11.64 11.60 11.54 11.49 11.43 11.37 

   23   12.47 12.44 12.40 12.36 12.32 12.26 12.22 12.18 12.14 12.09 12.05 12.01 11.96 11.92 11.88 11.83 11.78 11.73 11.68 11.63 

   22   12.67 12.63 12.59 12.55 12.52 12.48 12.44 12.40 12.36 12.32 12.27 12.23 12.18 12.14 12.10 12.05 12.00 11.96 11.91 11.86 

   21   12.85 12.81 12.77 12.74 12.71 12.67 12.63 12.60 12.56 12.52 12.48 12.44 12.40 12.36 12.32 12.27 12.22 12.17 12.13 12.08 

   20   13.02 12.99 12.95 12.92 12.88 12.85 12.81 12.78 12.74 12.71 12.67 12.63 12.59 12.55 12.51 12.47 12.43 12.39 12.34 12.30 

  

   19   13.20 13.17 13.14 13.10 13.07 13.04 13.01 12.97 12.93 12.90 12.86 12.82 12.78 12.74 12.71 12.67 12.63 12.59 12.55 12.51 

   18   13.37 13.33 13.30 13.27 13.24 13.21 13.18 13.15 13.11 13.08 13.04 13.01 12.97 12.93 12.89 12.85 12.81 12.78 12.74 12.70 

   17   13.52 13.49 13.46 13.43 13.40 13.37 13.34 13.30 13.27 13.24 13.20 13.17 13.13 13.10 13.06 13.03 12.99 12.95 12.92 12.88 

   16   13.65 13.62 13.60 13.57 13.54 13.52 13.48 13.45 13.42 13.38 13.35 13.31 13.28 13.25 13.21 13.18 13.15 13.11 13.08 13.04 

   15   13.78 13.75 13.72 13.69 13.67 13.64 13.61 13.58 13.54 13.51 13.48 13.45 13.42 13.39 13.35 13.32 13.29 13.25 13.22 13.18 

   14   13.93 13.90 13.87 13.85 13.82 13.79 13.76 13.73 13.70 13.67 13.63 13.60 13.57 13.54 13.51 13.48 13.45 13.42 13.38 13.35 

   13   14.06 14.04 14.01 13.98 13.95 13.93 13.90 13.86 13.84 13.81 13.78 13.75 13.72 13.69 13.65 13.62 13.59 13.56 13.53 13.50 

   12   14.18 14.15 14.13 14.10 14.07 14.05 14.02 13.99 13.96 13.93 13.90 13.87 13.84 13.81 13.78 13.76 13.72 13.69 13.66 13.63 

   11   14.28 14.26 14.23 14.20 14.17 14.15 14.12 14.09 14.06 14.04 14.01 13.98 13.95 13.92 13.90 13.87 13.84 13.80 13.77 13.74 

   10   14.37 14.34 14.31 14.28 14.26 14.23 14.20 14.18 14.15 14.13 14.10 14.07 14.04 14.02 13.99 13.96 13.93 13.90 13.87 13.84 

  

    9   14.48 14.45 14.43 14.40 14.37 14.35 14.32 14.29 14.27 14.24 14.22 14.19 14.16 14.14 14.11 14.08 14.05 14.02 13.99 13.96 

    8   14.58 14.55 14.52 14.49 14.47 14.44 14.42 14.39 14.37 14.34 14.32 14.29 14.26 14.23 14.21 14.18 14.15 14.12 14.10 14.07 

    7   14.65 14.63 14.60 14.58 14.55 14.52 14.50 14.47 14.45 14.42 14.40 14.37 14.34 14.32 14.29 14.27 14.24 14.21 14.18 14.15 

    6   14.71 14.69 14.66 14.63 14.61 14.58 14.56 14.54 14.51 14.49 14.47 14.44 14.41 14.38 14.36 14.33 14.30 14.28 14.25 14.22 

    5   14.76 14.73 14.71 14.68 14.66 14.63 14.60 14.58 14.56 14.53 14.51 14.48 14.46 14.43 14.40 14.38 14.36 14.33 14.30 14.28 

    4   14.83 14.81 14.78 14.76 14.73 14.71 14.68 14.66 14.64 14.62 14.59 14.57 14.54 14.51 14.48 14.45 14.43 14.40 14.38 14.35 

    3   14.89 14.87 14.84 14.82 14.79 14.77 14.74 14.72 14.70 14.67 14.65 14.62 14.60 14.57 14.55 14.52 14.49 14.47 14.44 14.42 

    2   14.93 14.90 14.88 14.86 14.83 14.81 14.78 14.76 14.74 14.71 14.69 14.66 14.64 14.61 14.59 14.56 14.54 14.51 14.49 14.46 

    1   14.94 14.92 14.90 14.87 14.85 14.83 14.80 14.78 14.76 14.73 14.71 14.68 14.66 14.63 14.61 14.58 14.56 14.54 14.51 14.49 

    0   14.94 14.92 14.90 14.87 14.85 14.83 14.81 14.78 14.76 14.73 14.71 14.69 14.66 14.64 14.61 14.59 14.57 14.54 14.52 14.49 

  



280 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   -1   14.97 14.95 14.93 14.91 14.88 14.86 14.84 14.82 14.79 14.77 14.74 14.72 14.70 14.67 14.65 14.63 14.60 14.58 14.56 14.53 

   -2   14.98 14.96 14.94 14.92 14.90 14.88 14.85 14.83 14.81 14.78 14.76 14.74 14.71 14.69 14.67 14.65 14.62 14.60 14.57 14.55 

   -3   14.97 14.95 14.93 14.91 14.89 14.87 14.85 14.82 14.80 14.78 14.75 14.73 14.71 14.69 14.67 14.64 14.62 14.60 14.58 14.55 

   -4   14.93 14.92 14.90 14.88 14.86 14.84 14.82 14.80 14.78 14.76 14.73 14.71 14.69 14.67 14.65 14.63 14.60 14.58 14.56 14.54 

   -5   14.88 14.86 14.85 14.83 14.81 14.79 14.77 14.75 14.73 14.71 14.69 14.67 14.65 14.63 14.61 14.59 14.57 14.55 14.52 14.50 

   -6   14.86 14.84 14.83 14.81 14.80 14.78 14.76 14.73 14.71 14.69 14.67 14.65 14.63 14.61 14.60 14.58 14.56 14.54 14.52 14.50 

   -7   14.82 14.80 14.79 14.77 14.75 14.73 14.72 14.70 14.68 14.66 14.64 14.63 14.61 14.59 14.57 14.55 14.53 14.51 14.49 14.47 

   -8   14.75 14.74 14.72 14.71 14.70 14.68 14.66 14.65 14.63 14.61 14.59 14.57 14.56 14.54 14.52 14.51 14.49 14.47 14.45 14.43 

   -9   14.67 14.66 14.64 14.63 14.61 14.60 14.58 14.57 14.55 14.54 14.52 14.51 14.49 14.48 14.46 14.44 14.42 14.41 14.39 14.37 

  

  -10   14.56 14.55 14.54 14.53 14.51 14.50 14.49 14.47 14.46 14.45 14.43 14.42 14.40 14.39 14.37 14.36 14.35 14.33 14.31 14.30 

  -11   14.48 14.48 14.47 14.46 14.44 14.43 14.42 14.41 14.39 14.38 14.37 14.36 14.35 14.33 14.32 14.31 14.29 14.28 14.26 14.25 

  -12   14.39 14.38 14.37 14.36 14.35 14.34 14.33 14.32 14.31 14.30 14.29 14.28 14.27 14.26 14.24 14.23 14.22 14.21 14.19 14.18 

  -13   14.26 14.26 14.26 14.25 14.24 14.23 14.22 14.21 14.21 14.20 14.19 14.18 14.17 14.16 14.15 14.14 14.13 14.12 14.11 14.09 

  -14   14.13 14.12 14.12 14.11 14.10 14.10 14.09 14.09 14.08 14.08 14.07 14.06 14.05 14.05 14.04 14.03 14.02 14.01 14.00 13.99 

  -15   13.97 13.97 13.97 13.96 13.96 13.95 13.95 13.94 13.94 13.94 13.93 13.92 13.92 13.91 13.91 13.90 13.89 13.89 13.88 13.87 

  -16   13.82 13.82 13.82 13.82 13.82 13.82 13.82 13.82 13.82 13.82 13.82 13.81 13.81 13.80 13.80 13.79 13.79 13.78 13.78 13.77 

  -17   13.66 13.67 13.67 13.67 13.67 13.67 13.68 13.68 13.68 13.68 13.68 13.68 13.68 13.68 13.67 13.67 13.67 13.67 13.66 13.66 

  -18   13.47 13.48 13.49 13.50 13.50 13.51 13.52 13.52 13.52 13.53 13.53 13.53 13.53 13.53 13.53 13.53 13.52 13.52 13.52 13.52 

  -19   13.27 13.28 13.29 13.30 13.31 13.32 13.33 13.33 13.34 13.35 13.35 13.36 13.36 13.37 13.37 13.37 13.37 13.37 13.37 13.37 

  

  -20   13.05 13.07 13.08 13.10 13.11 13.12 13.13 13.14 13.15 13.15 13.16 13.17 13.17 13.18 13.18 13.19 13.20 13.20 13.21 13.21 

  -21   12.72 12.74 12.78 12.80 12.82 12.83 12.85 12.87 12.89 12.91 12.93 12.95 12.97 12.99 13.01 13.02 13.03 13.04 13.05 13.05 

  -22   12.40 12.42 12.45 12.47 12.50 12.52 12.55 12.58 12.61 12.65 12.68 12.71 12.75 12.78 12.81 12.85 12.86 12.87 12.88 12.89 

  -23   12.07 12.10 12.13 12.15 12.18 12.21 12.25 12.29 12.32 12.36 12.40 12.45 12.50 12.54 12.59 12.64 12.66 12.68 12.70 12.71 

  -24   11.72 11.76 11.79 11.83 11.86 11.89 11.94 11.99 12.04 12.08 12.13 12.19 12.25 12.30 12.36 12.42 12.44 12.46 12.48 12.50 

  -25   11.36 11.40 11.44 11.48 11.51 11.55 11.61 11.67 11.73 11.78 11.84 11.91 11.99 12.06 12.13 12.20 12.22 12.25 12.27 12.29 

  -26   11.02 11.03 11.03 11.03 11.04 11.03 11.08 11.12 11.17 11.21 11.25 11.33 11.40 11.48 11.56 11.63 11.68 11.73 11.78 11.83 

  -27   10.67 10.65 10.63 10.60 10.56 10.53 10.56 10.60 10.63 10.66 10.69 10.76 10.84 10.91 10.99 11.06 11.13 11.21 11.28 11.35 

  -28   10.32 10.27 10.21 10.15 10.09 10.03 10.05 10.07 10.09 10.11 10.13 10.21 10.28 10.36 10.44 10.51 10.60 10.70 10.79 10.88 

  -29    9.96  9.88  9.80  9.71  9.62  9.53  9.55  9.56  9.57  9.57  9.58  9.66  9.74  9.82  9.90  9.97 10.09 10.20 10.31 10.42 

  

  -30    9.60  9.50  9.39  9.28  9.17  9.05  9.05  9.05  9.05  9.05  9.05  9.13  9.21  9.29  9.36  9.44  9.57  9.70  9.83  9.97 

  -31    9.02  8.96  8.90  8.84  8.77  8.71  8.73  8.76  8.79  8.81  8.83  8.92  9.00  9.09  9.17  9.25  9.37  9.49  9.60  9.72 

  -32    8.45  8.44  8.43  8.41  8.39  8.37  8.42  8.46  8.51  8.56  8.60  8.69  8.78  8.87  8.97  9.06  9.16  9.26  9.36  9.46 

  -33    7.91  7.94  7.96  7.98  8.01  8.03  8.10  8.16  8.23  8.30  8.37  8.46  8.56  8.65  8.75  8.84  8.93  9.02  9.11  9.20 

  -34    7.38  7.45  7.51  7.57  7.63  7.69  7.78  7.86  7.95  8.04  8.12  8.22  8.32  8.42  8.52  8.62  8.70  8.78  8.85  8.93 

  -35    6.88  6.97  7.07  7.16  7.26  7.35  7.45  7.56  7.66  7.77  7.87  7.97  8.08  8.18  8.29  8.39  8.45  8.52  8.58  8.65 

  -36    6.46  6.55  6.64  6.73  6.82  6.91  7.00  7.09  7.18  7.27  7.36  7.46  7.55  7.65  7.74  7.84  7.90  7.97  8.04  8.10 

  -37    6.06  6.14  6.22  6.31  6.39  6.48  6.56  6.63  6.71  6.79  6.87  6.96  7.05  7.13  7.22  7.30  7.37  7.44  7.51  7.58 

  -38    5.67  5.75  5.82  5.90  5.98  6.06  6.13  6.20  6.27  6.33  6.40  6.48  6.56  6.64  6.72  6.80  6.87  6.94  7.01  7.08 

  -39    5.29  5.36  5.44  5.51  5.59  5.66  5.72  5.78  5.84  5.89  5.95  6.02  6.09  6.16  6.24  6.31  6.38  6.45  6.52  6.59 

  



281 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

  -40    4.93  5.00  5.07  5.14  5.21  5.28  5.33  5.38  5.42  5.47  5.52  5.58  5.65  5.71  5.78  5.84  5.91  5.98  6.06  6.13 

  -41    4.64  4.72  4.80  4.87  4.95  5.03  5.08  5.12  5.17  5.21  5.25  5.30  5.35  5.41  5.46  5.51  5.58  5.65  5.72  5.79 

  -42    4.36  4.45  4.53  4.62  4.70  4.79  4.83  4.87  4.91  4.95  4.99  5.03  5.07  5.11  5.15  5.19  5.25  5.32  5.39  5.45 

  -43    4.10  4.18  4.27  4.36  4.45  4.55  4.58  4.62  4.66  4.69  4.73  4.76  4.79  4.82  4.84  4.87  4.94  5.00  5.07  5.13 

  -44    3.83  3.93  4.02  4.11  4.21  4.31  4.34  4.38  4.41  4.44  4.47  4.49  4.51  4.53  4.55  4.57  4.63  4.69  4.76  4.82 

  -45    3.58  3.67  3.77  3.87  3.97  4.07  4.10  4.13  4.16  4.19  4.22  4.23  4.25  4.26  4.27  4.28  4.34  4.40  4.46  4.52 

  -46    3.33  3.41  3.50  3.58  3.67  3.76  3.79  3.83  3.86  3.90  3.93  3.95  3.97  3.99  4.00  4.01  4.08  4.14  4.21  4.27 

  -47    3.09  3.16  3.24  3.31  3.38  3.46  3.50  3.54  3.58  3.62  3.66  3.68  3.70  3.72  3.74  3.76  3.83  3.89  3.96  4.03 

  -48    2.86  2.93  2.99  3.05  3.11  3.18  3.22  3.27  3.31  3.35  3.40  3.42  3.45  3.47  3.49  3.51  3.58  3.65  3.72  3.79 

  -49    2.65  2.70  2.75  2.80  2.86  2.91  2.96  3.00  3.05  3.10  3.15  3.17  3.20  3.23  3.25  3.28  3.35  3.42  3.49  3.56 

  

  -50    2.44  2.48  2.53  2.57  2.62  2.66  2.71  2.76  2.81  2.86  2.91  2.94  2.97  3.00  3.02  3.05  3.12  3.19  3.26  3.34 

  -51    2.24  2.28  2.32  2.36  2.40  2.45  2.49  2.54  2.59  2.64  2.69  2.72  2.75  2.78  2.81  2.84  2.91  2.97  3.04  3.11 

  -52    2.05  2.08  2.12  2.16  2.21  2.25  2.29  2.34  2.38  2.43  2.48  2.51  2.54  2.58  2.61  2.64  2.70  2.76  2.82  2.88 

  -53    1.87  1.90  1.94  1.98  2.02  2.05  2.10  2.14  2.19  2.23  2.28  2.31  2.35  2.38  2.42  2.45  2.51  2.56  2.62  2.67 

  -54    1.70  1.73  1.77  1.80  1.84  1.88  1.92  1.96  2.00  2.04  2.09  2.12  2.16  2.20  2.24  2.27  2.32  2.37  2.42  2.47 

  -55    1.54  1.57  1.61  1.64  1.67  1.71  1.75  1.79  1.83  1.87  1.91  1.95  1.99  2.02  2.06  2.10  2.14  2.19  2.24  2.28 

  -56    1.38  1.41  1.45  1.48  1.52  1.55  1.59  1.63  1.67  1.71  1.75  1.78  1.82  1.85  1.89  1.93  1.97  2.01  2.06  2.10 

  -57    1.24  1.27  1.30  1.34  1.37  1.41  1.44  1.48  1.52  1.55  1.59  1.63  1.66  1.70  1.73  1.77  1.81  1.85  1.89  1.93 

  -58    1.10  1.13  1.17  1.20  1.24  1.27  1.31  1.34  1.38  1.41  1.45  1.48  1.51  1.55  1.58  1.61  1.65  1.69  1.73  1.78 

  -59    0.98  1.01  1.04  1.08  1.11  1.14  1.18  1.21  1.24  1.28  1.32  1.35  1.38  1.41  1.44  1.47  1.51  1.55  1.59  1.62 

  

  -60    0.87  0.90  0.93  0.96  1.00  1.03  1.06  1.09  1.12  1.16  1.19  1.22  1.25  1.28  1.31  1.34  1.38  1.41  1.45  1.48 

  -61    0.79  0.81  0.84  0.87  0.89  0.92  0.95  0.98  1.00  1.03  1.06  1.09  1.12  1.15  1.18  1.21  1.24  1.28  1.31  1.35 

  -62    0.71  0.73  0.75  0.78  0.80  0.82  0.85  0.87  0.89  0.92  0.94  0.97  1.00  1.03  1.06  1.09  1.12  1.16  1.19  1.23 

  -63    0.64  0.66  0.67  0.69  0.71  0.73  0.75  0.77  0.79  0.81  0.83  0.86  0.89  0.92  0.95  0.97  1.01  1.05  1.08  1.12 

  -64    0.57  0.59  0.60  0.62  0.64  0.65  0.67  0.69  0.70  0.72  0.74  0.76  0.79  0.82  0.84  0.87  0.91  0.94  0.98  1.01 

  -65    0.51  0.52  0.54  0.55  0.57  0.58  0.59  0.61  0.62  0.64  0.65  0.67  0.70  0.73  0.75  0.78  0.81  0.85  0.88  0.91 

  -66    0.44  0.45  0.47  0.48  0.50  0.51  0.53  0.54  0.56  0.57  0.59  0.61  0.63  0.66  0.68  0.70  0.73  0.76  0.79  0.82 

  -67    0.37  0.39  0.40  0.42  0.44  0.45  0.47  0.48  0.50  0.51  0.53  0.55  0.57  0.59  0.61  0.64  0.66  0.69  0.71  0.74 

  -68    0.32  0.33  0.35  0.37  0.38  0.40  0.41  0.43  0.44  0.46  0.47  0.49  0.51  0.53  0.55  0.57  0.59  0.62  0.64  0.66 

  -69    0.27  0.29  0.30  0.32  0.33  0.35  0.37  0.38  0.39  0.41  0.42  0.44  0.46  0.48  0.49  0.51  0.53  0.55  0.57  0.59 

  

  -70    0.23  0.24  0.26  0.28  0.29  0.31  0.32  0.34  0.35  0.37  0.38  0.40  0.41  0.43  0.44  0.46  0.48  0.49  0.51  0.53 

  -71    0.21  0.22  0.23  0.25  0.26  0.27  0.29  0.30  0.31  0.32  0.33  0.35  0.36  0.38  0.39  0.40  0.42  0.44  0.45  0.47 

  -72    0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.31  0.32  0.33  0.34  0.36  0.37  0.38  0.40  0.41 

  -73    0.17  0.18  0.19  0.20  0.21  0.22  0.22  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.34  0.35  0.36 

  -74    0.15  0.16  0.17  0.18  0.18  0.19  0.20  0.21  0.21  0.22  0.23  0.24  0.25  0.25  0.26  0.27  0.28  0.30  0.31  0.32 

  -75    0.14  0.15  0.15  0.16  0.16  0.17  0.18  0.18  0.19  0.19  0.20  0.21  0.22  0.22  0.23  0.24  0.25  0.26  0.27  0.28 

  -76    0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.18  0.18  0.19  0.20  0.20  0.21  0.22  0.23  0.24  0.25 

  -77    0.11  0.11  0.12  0.12  0.13  0.13  0.13  0.14  0.14  0.15  0.16  0.16  0.17  0.17  0.18  0.19  0.19  0.20  0.21  0.22 

  -78    0.09  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.18  0.18  0.19 

  -79    0.08  0.09  0.09  0.09  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17 

  

  -80    0.07  0.08  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.13  0.14  0.14  0.15 

  -81    0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.13 

  -82    0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12 

  -83    0.06  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.11 

  -84    0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10 

  -85    0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09 

  -86    0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09 

  -87    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

  -88    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

  -89    0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   89    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00 

  

   79    0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00 

   78    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   77    0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   76    0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01 

   75    0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   74    0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02 

   73    0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03 

   72    0.10  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03 

   71    0.12  0.12  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.05  0.04 

   70    0.15  0.14  0.13  0.13  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05 

  

   69    0.18  0.17  0.16  0.16  0.15  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07 

   68    0.22  0.21  0.20  0.19  0.18  0.17  0.17  0.16  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.09  0.09 

   67    0.25  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.16  0.16  0.15  0.15  0.14  0.13  0.13  0.12  0.11 

   66    0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.22  0.21  0.20  0.20  0.19  0.18  0.18  0.17  0.16  0.15  0.14 

   65    0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.24  0.23  0.23  0.22  0.21  0.19  0.18  0.17 

   64    0.41  0.40  0.39  0.38  0.37  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.27  0.26  0.24  0.23  0.22  0.20 

   63    0.48  0.47  0.45  0.44  0.43  0.41  0.40  0.39  0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.27  0.26  0.24 

   62    0.56  0.54  0.53  0.51  0.50  0.48  0.47  0.45  0.44  0.42  0.41  0.40  0.38  0.37  0.36  0.35  0.33  0.32  0.30  0.29 

   61    0.64  0.63  0.61  0.59  0.57  0.56  0.54  0.52  0.51  0.49  0.48  0.46  0.45  0.43  0.42  0.40  0.39  0.37  0.35  0.34 

   60    0.74  0.72  0.70  0.68  0.66  0.64  0.62  0.60  0.59  0.57  0.55  0.53  0.51  0.50  0.48  0.46  0.44  0.43  0.41  0.39 

  

   59    0.85  0.82  0.80  0.78  0.76  0.73  0.71  0.69  0.67  0.65  0.63  0.61  0.59  0.57  0.55  0.53  0.51  0.50  0.48  0.46 

   58    0.96  0.94  0.91  0.89  0.86  0.84  0.81  0.79  0.77  0.74  0.72  0.70  0.68  0.65  0.63  0.61  0.59  0.57  0.55  0.54 

   57    1.09  1.06  1.03  1.00  0.98  0.95  0.92  0.90  0.87  0.84  0.82  0.79  0.77  0.74  0.72  0.70  0.68  0.66  0.64  0.62 

   56    1.23  1.20  1.17  1.13  1.10  1.07  1.04  1.01  0.98  0.95  0.92  0.90  0.87  0.85  0.82  0.79  0.77  0.75  0.74  0.72 

   55    1.38  1.35  1.31  1.28  1.24  1.21  1.17  1.14  1.11  1.07  1.04  1.01  0.98  0.95  0.93  0.90  0.88  0.86  0.84  0.82 

   54    1.53  1.50  1.46  1.43  1.39  1.36  1.32  1.28  1.24  1.20  1.17  1.14  1.11  1.08  1.05  1.02  1.00  0.97  0.95  0.93 

   53    1.69  1.66  1.62  1.59  1.55  1.52  1.47  1.43  1.39  1.35  1.31  1.27  1.24  1.21  1.18  1.15  1.12  1.10  1.07  1.05 

   52    1.87  1.83  1.79  1.76  1.72  1.69  1.64  1.59  1.55  1.50  1.46  1.42  1.39  1.36  1.32  1.29  1.26  1.23  1.21  1.18 

   51    2.05  2.01  1.98  1.94  1.91  1.87  1.82  1.77  1.72  1.67  1.62  1.58  1.55  1.51  1.48  1.44  1.41  1.38  1.35  1.32 

   50    2.24  2.21  2.17  2.14  2.10  2.07  2.01  1.96  1.90  1.84  1.79  1.75  1.72  1.68  1.65  1.61  1.57  1.54  1.51  1.47 

  

   49    2.46  2.42  2.38  2.34  2.30  2.26  2.21  2.15  2.09  2.04  1.99  1.95  1.91  1.87  1.83  1.79  1.75  1.72  1.68  1.64 

   48    2.70  2.65  2.60  2.56  2.51  2.46  2.41  2.35  2.30  2.25  2.19  2.15  2.11  2.07  2.03  1.99  1.94  1.90  1.86  1.82 

   47    2.95  2.89  2.84  2.78  2.73  2.68  2.62  2.57  2.52  2.47  2.42  2.37  2.33  2.28  2.24  2.20  2.15  2.10  2.06  2.01 

   46    3.21  3.15  3.09  3.02  2.96  2.90  2.85  2.80  2.75  2.71  2.66  2.61  2.56  2.52  2.47  2.42  2.37  2.32  2.27  2.22 

   45    3.49  3.42  3.34  3.27  3.20  3.13  3.09  3.04  3.00  2.95  2.91  2.86  2.81  2.76  2.71  2.66  2.60  2.55  2.49  2.43 

   44    3.75  3.68  3.61  3.54  3.47  3.40  3.36  3.31  3.26  3.22  3.17  3.12  3.06  3.01  2.96  2.91  2.84  2.78  2.72  2.66 

   43    4.03  3.96  3.89  3.83  3.76  3.69  3.64  3.59  3.54  3.49  3.44  3.39  3.33  3.27  3.22  3.16  3.09  3.02  2.95  2.89 

   42    4.32  4.25  4.19  4.12  4.06  3.99  3.94  3.89  3.84  3.78  3.73  3.67  3.61  3.55  3.50  3.44  3.36  3.28  3.20  3.13 

   41    4.61  4.55  4.49  4.43  4.37  4.31  4.26  4.20  4.14  4.09  4.03  3.97  3.91  3.85  3.78  3.72  3.64  3.55  3.47  3.38 

   40    4.92  4.86  4.81  4.75  4.70  4.64  4.58  4.52  4.47  4.41  4.35  4.28  4.22  4.15  4.09  4.02  3.93  3.83  3.74  3.65 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   39    5.23  5.16  5.10  5.04  4.97  4.91  4.85  4.79  4.73  4.67  4.60  4.54  4.48  4.41  4.35  4.28  4.19  4.10  4.01  3.92 

   38    5.54  5.47  5.40  5.33  5.26  5.19  5.12  5.06  4.99  4.93  4.86  4.80  4.74  4.68  4.61  4.55  4.46  4.38  4.29  4.21 

   37    5.86  5.78  5.70  5.62  5.54  5.46  5.40  5.33  5.26  5.19  5.12  5.06  5.00  4.94  4.88  4.82  4.74  4.66  4.59  4.51 

   36    6.19  6.10  6.01  5.92  5.83  5.75  5.67  5.60  5.53  5.46  5.39  5.33  5.27  5.21  5.16  5.10  5.03  4.95  4.88  4.81 

   35    6.52  6.42  6.32  6.22  6.13  6.03  5.95  5.88  5.80  5.73  5.65  5.60  5.54  5.49  5.44  5.38  5.32  5.25  5.19  5.12 

   34    6.98  6.89  6.79  6.70  6.61  6.51  6.43  6.35  6.26  6.18  6.10  6.03  5.96  5.90  5.83  5.76  5.69  5.61  5.54  5.46 

   33    7.46  7.37  7.28  7.19  7.11  7.02  6.93  6.84  6.75  6.66  6.56  6.48  6.40  6.32  6.24  6.16  6.07  5.98  5.90  5.81 

   32    7.96  7.88  7.79  7.71  7.63  7.55  7.45  7.35  7.25  7.15  7.05  6.95  6.86  6.76  6.66  6.57  6.47  6.37  6.27  6.17 

   31    8.47  8.39  8.32  8.24  8.17  8.09  7.99  7.88  7.77  7.66  7.56  7.44  7.33  7.21  7.10  6.99  6.87  6.76  6.65  6.53 

   30    9.00  8.93  8.86  8.80  8.73  8.66  8.54  8.43  8.31  8.20  8.08  7.95  7.81  7.68  7.55  7.42  7.29  7.16  7.03  6.91 

  

   29    9.41  9.34  9.27  9.20  9.13  9.07  8.95  8.84  8.73  8.63  8.52  8.39  8.26  8.14  8.01  7.89  7.76  7.64  7.51  7.39 

   28    9.81  9.75  9.68  9.61  9.54  9.48  9.37  9.27  9.17  9.06  8.96  8.84  8.72  8.61  8.49  8.37  8.25  8.13  8.01  7.89 

   27   10.23 10.16 10.09 10.02  9.95  9.88  9.79  9.69  9.60  9.51  9.41  9.30  9.19  9.08  8.97  8.86  8.75  8.63  8.52  8.40 

   26   10.64 10.57 10.51 10.44 10.37 10.29 10.21 10.12 10.04  9.95  9.86  9.77  9.67  9.57  9.47  9.37  9.26  9.15  9.04  8.93 

   25   11.05 10.98 10.91 10.85 10.78 10.71 10.63 10.56 10.48 10.40 10.32 10.23 10.14 10.06  9.97  9.88  9.78  9.68  9.58  9.47 

   24   11.31 11.25 11.18 11.12 11.05 10.99 10.92 10.84 10.77 10.70 10.63 10.54 10.46 10.37 10.28 10.20 10.10 10.00  9.91  9.81 

   23   11.58 11.51 11.45 11.39 11.32 11.26 11.19 11.12 11.05 10.98 10.91 10.83 10.76 10.68 10.60 10.51 10.42 10.33 10.23 10.13 

   22   11.81 11.76 11.70 11.64 11.59 11.53 11.46 11.39 11.33 11.26 11.19 11.12 11.04 10.97 10.89 10.81 10.73 10.64 10.55 10.46 

   21   12.04 11.98 11.93 11.88 11.82 11.77 11.71 11.65 11.59 11.53 11.47 11.39 11.32 11.25 11.18 11.10 11.02 10.94 10.85 10.76 

   20   12.26 12.20 12.15 12.10 12.05 12.00 11.94 11.89 11.83 11.78 11.72 11.66 11.59 11.53 11.46 11.39 11.31 11.23 11.14 11.06 

  

   19   12.47 12.42 12.38 12.33 12.28 12.23 12.18 12.11 12.06 12.00 11.95 11.89 11.82 11.76 11.70 11.63 11.56 11.48 11.40 11.32 

   18   12.66 12.62 12.57 12.53 12.48 12.44 12.39 12.34 12.28 12.23 12.18 12.11 12.05 11.98 11.92 11.85 11.78 11.70 11.63 11.55 

   17   12.84 12.80 12.75 12.71 12.67 12.62 12.58 12.53 12.48 12.43 12.38 12.32 12.26 12.20 12.14 12.07 12.00 11.93 11.84 11.77 

   16   13.01 12.97 12.93 12.88 12.84 12.80 12.75 12.70 12.66 12.61 12.56 12.50 12.44 12.38 12.33 12.27 12.20 12.13 12.05 11.98 

   15   13.15 13.11 13.07 13.04 13.00 12.96 12.92 12.87 12.82 12.78 12.73 12.67 12.61 12.56 12.50 12.44 12.37 12.31 12.24 12.17 

   14   13.32 13.28 13.24 13.20 13.17 13.13 13.09 13.04 13.00 12.96 12.92 12.86 12.81 12.75 12.69 12.64 12.57 12.50 12.44 12.37 

   13   13.46 13.43 13.40 13.36 13.32 13.29 13.25 13.20 13.16 13.12 13.08 13.02 12.97 12.92 12.87 12.82 12.76 12.70 12.63 12.57 

   12   13.60 13.56 13.53 13.49 13.46 13.42 13.39 13.35 13.31 13.27 13.23 13.18 13.13 13.08 13.03 12.98 12.92 12.86 12.80 12.74 

   11   13.71 13.68 13.65 13.62 13.58 13.55 13.51 13.47 13.43 13.39 13.36 13.31 13.26 13.22 13.17 13.13 13.07 13.01 12.96 12.90 

   10   13.81 13.78 13.75 13.71 13.68 13.65 13.61 13.58 13.54 13.51 13.47 13.43 13.38 13.34 13.29 13.25 13.20 13.15 13.09 13.04 

  

    9   13.93 13.90 13.87 13.84 13.81 13.78 13.74 13.71 13.67 13.64 13.60 13.56 13.52 13.48 13.44 13.40 13.35 13.30 13.25 13.20 

    8   14.04 14.01 13.98 13.95 13.92 13.89 13.85 13.82 13.79 13.75 13.72 13.68 13.64 13.60 13.56 13.52 13.48 13.43 13.38 13.34 

    7   14.13 14.10 14.07 14.04 14.01 13.98 13.95 13.92 13.88 13.85 13.82 13.78 13.74 13.71 13.67 13.64 13.59 13.55 13.50 13.46 

    6   14.20 14.17 14.14 14.11 14.08 14.05 14.02 13.99 13.96 13.93 13.90 13.86 13.83 13.80 13.76 13.73 13.68 13.64 13.60 13.56 

    5   14.25 14.22 14.19 14.17 14.14 14.11 14.08 14.05 14.02 13.99 13.96 13.93 13.90 13.86 13.83 13.80 13.76 13.73 13.69 13.65 

    4   14.33 14.30 14.28 14.25 14.22 14.19 14.16 14.13 14.10 14.07 14.04 14.01 13.98 13.95 13.92 13.89 13.85 13.82 13.78 13.74 

    3   14.39 14.36 14.33 14.31 14.28 14.25 14.22 14.20 14.17 14.14 14.11 14.08 14.05 14.02 13.99 13.96 13.92 13.89 13.86 13.82 

    2   14.44 14.41 14.38 14.36 14.33 14.30 14.27 14.24 14.21 14.18 14.16 14.13 14.10 14.07 14.04 14.01 13.98 13.95 13.92 13.88 

    1   14.46 14.44 14.41 14.38 14.36 14.33 14.30 14.28 14.25 14.22 14.20 14.17 14.13 14.10 14.07 14.04 14.01 13.98 13.96 13.93 

    0   14.47 14.44 14.42 14.39 14.37 14.34 14.31 14.29 14.26 14.24 14.21 14.18 14.15 14.13 14.10 14.07 14.04 14.01 13.98 13.95 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   -1   14.51 14.48 14.46 14.43 14.41 14.38 14.36 14.33 14.30 14.28 14.25 14.23 14.20 14.17 14.14 14.12 14.09 14.06 14.03 14.00 

   -2   14.53 14.50 14.48 14.45 14.43 14.40 14.38 14.35 14.33 14.30 14.28 14.25 14.22 14.20 14.17 14.14 14.12 14.09 14.06 14.03 

   -3   14.53 14.51 14.48 14.46 14.43 14.41 14.39 14.36 14.34 14.31 14.29 14.26 14.23 14.21 14.18 14.16 14.13 14.10 14.08 14.05 

   -4   14.51 14.49 14.47 14.45 14.42 14.40 14.37 14.35 14.33 14.30 14.28 14.25 14.23 14.20 14.18 14.15 14.13 14.10 14.07 14.05 

   -5   14.48 14.46 14.44 14.41 14.39 14.37 14.35 14.32 14.30 14.27 14.25 14.23 14.20 14.18 14.15 14.13 14.10 14.08 14.05 14.03 

   -6   14.48 14.46 14.43 14.41 14.39 14.37 14.35 14.32 14.30 14.28 14.25 14.23 14.21 14.18 14.16 14.14 14.11 14.09 14.06 14.04 

   -7   14.45 14.43 14.41 14.39 14.37 14.35 14.33 14.31 14.29 14.26 14.24 14.22 14.20 14.17 14.15 14.13 14.11 14.08 14.06 14.03 

   -8   14.41 14.39 14.37 14.35 14.33 14.31 14.29 14.27 14.25 14.23 14.21 14.19 14.17 14.15 14.13 14.10 14.08 14.06 14.03 14.01 

   -9   14.35 14.34 14.32 14.30 14.28 14.26 14.24 14.22 14.20 14.18 14.16 14.14 14.12 14.10 14.08 14.06 14.04 14.02 14.00 13.97 

  

  -10   14.28 14.26 14.24 14.23 14.21 14.19 14.17 14.15 14.14 14.12 14.10 14.08 14.06 14.04 14.02 14.00 13.98 13.96 13.93 13.91 

  -11   14.23 14.21 14.20 14.18 14.17 14.15 14.13 14.12 14.10 14.08 14.06 14.04 14.02 14.01 13.99 13.97 13.95 13.93 13.91 13.89 

  -12   14.17 14.15 14.14 14.12 14.11 14.09 14.07 14.06 14.04 14.03 14.01 13.99 13.98 13.96 13.94 13.92 13.90 13.88 13.86 13.84 

  -13   14.08 14.07 14.06 14.04 14.03 14.01 14.00 13.99 13.97 13.96 13.94 13.92 13.91 13.89 13.87 13.86 13.84 13.82 13.80 13.78 

  -14   13.98 13.97 13.96 13.95 13.93 13.92 13.91 13.89 13.88 13.87 13.85 13.84 13.82 13.81 13.79 13.78 13.76 13.74 13.72 13.71 

  -15   13.86 13.85 13.84 13.83 13.82 13.81 13.80 13.79 13.78 13.76 13.75 13.74 13.72 13.71 13.69 13.68 13.66 13.65 13.63 13.62 

  -16   13.76 13.76 13.75 13.74 13.73 13.72 13.71 13.70 13.69 13.68 13.67 13.66 13.65 13.64 13.62 13.61 13.60 13.58 13.57 13.55 

  -17   13.65 13.64 13.64 13.63 13.63 13.62 13.61 13.60 13.60 13.59 13.58 13.57 13.56 13.55 13.53 13.52 13.51 13.50 13.48 13.47 

  -18   13.52 13.52 13.52 13.51 13.51 13.50 13.49 13.49 13.48 13.47 13.47 13.46 13.45 13.44 13.43 13.42 13.41 13.40 13.39 13.37 

  -19   13.37 13.37 13.37 13.37 13.36 13.36 13.36 13.36 13.35 13.35 13.35 13.34 13.33 13.32 13.31 13.30 13.29 13.28 13.27 13.26 

  

  -20   13.21 13.21 13.21 13.21 13.21 13.21 13.21 13.21 13.21 13.20 13.20 13.19 13.19 13.18 13.18 13.17 13.16 13.16 13.15 13.14 

  -21   13.06 13.06 13.07 13.08 13.08 13.08 13.08 13.08 13.08 13.08 13.08 13.08 13.07 13.07 13.06 13.06 13.05 13.05 13.04 13.04 

  -22   12.90 12.91 12.91 12.92 12.92 12.93 12.93 12.94 12.94 12.94 12.94 12.94 12.94 12.94 12.94 12.94 12.94 12.93 12.93 12.92 

  -23   12.72 12.74 12.75 12.75 12.76 12.77 12.77 12.78 12.78 12.78 12.79 12.79 12.79 12.79 12.80 12.80 12.80 12.80 12.80 12.80 

  -24   12.52 12.54 12.55 12.57 12.58 12.59 12.60 12.61 12.61 12.62 12.62 12.63 12.63 12.64 12.64 12.64 12.64 12.65 12.65 12.65 

  -25   12.31 12.33 12.34 12.36 12.37 12.39 12.40 12.41 12.42 12.43 12.44 12.45 12.46 12.47 12.47 12.48 12.48 12.49 12.49 12.49 

  -26   11.87 11.92 11.96 12.00 12.04 12.08 12.11 12.15 12.19 12.22 12.26 12.27 12.29 12.30 12.31 12.32 12.33 12.34 12.34 12.35 

  -27   11.42 11.49 11.56 11.63 11.69 11.76 11.82 11.89 11.95 12.02 12.08 12.09 12.11 12.12 12.13 12.15 12.15 12.16 12.17 12.18 

  -28   10.98 11.06 11.15 11.24 11.33 11.42 11.51 11.60 11.70 11.79 11.88 11.90 11.92 11.94 11.95 11.97 11.98 11.99 11.99 12.00 

  -29   10.54 10.65 10.76 10.87 10.97 11.08 11.20 11.31 11.43 11.54 11.66 11.68 11.70 11.73 11.75 11.77 11.78 11.80 11.81 11.82 

  

  -30   10.10 10.23 10.36 10.49 10.62 10.75 10.88 11.02 11.16 11.29 11.43 11.45 11.48 11.50 11.53 11.55 11.57 11.58 11.60 11.61 

  -31    9.84  9.91  9.99 10.07 10.15 10.23 10.34 10.46 10.59 10.71 10.83 10.87 10.92 10.96 11.01 11.05 11.10 11.14 11.19 11.23 

  -32    9.57  9.60  9.63  9.66  9.69  9.72  9.82  9.92 10.02 10.12 10.22 10.29 10.36 10.42 10.49 10.56 10.63 10.71 10.78 10.86 

  -33    9.28  9.27  9.26  9.25  9.23  9.22  9.30  9.39  9.47  9.56  9.65  9.73  9.81  9.90  9.98 10.07 10.17 10.27 10.37 10.47 

  -34    9.00  8.95  8.90  8.84  8.78  8.72  8.80  8.87  8.94  9.01  9.08  9.18  9.28  9.38  9.49  9.59  9.71  9.84  9.97 10.10 

  -35    8.71  8.62  8.53  8.44  8.35  8.25  8.31  8.36  8.42  8.47  8.53  8.65  8.76  8.88  9.00  9.12  9.27  9.42  9.57  9.72 

  -36    8.17  8.13  8.08  8.03  7.98  7.93  8.01  8.08  8.16  8.23  8.31  8.43  8.54  8.66  8.77  8.89  9.01  9.14  9.27  9.40 

  -37    7.65  7.65  7.64  7.64  7.63  7.62  7.71  7.80  7.90  7.99  8.08  8.19  8.31  8.42  8.54  8.65  8.76  8.86  8.97  9.07 

  -38    7.15  7.18  7.21  7.24  7.28  7.31  7.41  7.52  7.63  7.74  7.84  7.96  8.07  8.18  8.30  8.41  8.49  8.58  8.66  8.75 

  -39    6.66  6.73  6.80  6.86  6.93  7.00  7.12  7.24  7.36  7.48  7.60  7.72  7.83  7.94  8.05  8.16  8.23  8.29  8.36  8.42 

  



285 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

  -40    6.20  6.30  6.39  6.49  6.59  6.69  6.82  6.95  7.09  7.22  7.36  7.47  7.58  7.69  7.80  7.91  7.96  8.01  8.06  8.10 

  -41    5.86  5.95  6.03  6.12  6.21  6.31  6.42  6.54  6.66  6.78  6.91  7.00  7.10  7.20  7.30  7.40  7.46  7.52  7.58  7.65 

  -42    5.52  5.60  5.68  5.77  5.85  5.93  6.04  6.15  6.25  6.36  6.47  6.56  6.64  6.73  6.82  6.91  6.98  7.06  7.13  7.20 

  -43    5.20  5.27  5.35  5.42  5.50  5.57  5.67  5.76  5.86  5.95  6.05  6.13  6.21  6.28  6.36  6.44  6.52  6.61  6.69  6.77 

  -44    4.88  4.95  5.02  5.09  5.16  5.22  5.31  5.39  5.48  5.56  5.65  5.71  5.78  5.85  5.92  5.99  6.08  6.17  6.26  6.36 

  -45    4.58  4.64  4.70  4.77  4.83  4.89  4.96  5.04  5.11  5.18  5.26  5.32  5.38  5.44  5.50  5.56  5.66  5.76  5.86  5.96 

  -46    4.33  4.40  4.46  4.53  4.59  4.65  4.72  4.79  4.86  4.93  5.00  5.05  5.11  5.17  5.23  5.28  5.38  5.47  5.56  5.65 

  -47    4.09  4.16  4.22  4.29  4.36  4.42  4.49  4.55  4.61  4.68  4.74  4.79  4.85  4.91  4.96  5.02  5.10  5.19  5.27  5.36 

  -48    3.86  3.93  3.99  4.06  4.13  4.19  4.25  4.31  4.37  4.43  4.49  4.54  4.59  4.65  4.70  4.76  4.83  4.91  4.99  5.07 

  -49    3.63  3.70  3.76  3.83  3.90  3.97  4.02  4.08  4.13  4.19  4.24  4.29  4.34  4.39  4.45  4.50  4.57  4.64  4.71  4.79 

  

  -50    3.41  3.48  3.54  3.61  3.68  3.75  3.80  3.85  3.90  3.95  4.00  4.05  4.10  4.15  4.20  4.25  4.32  4.38  4.45  4.51 

  -51    3.17  3.24  3.30  3.37  3.44  3.50  3.55  3.59  3.64  3.68  3.73  3.78  3.84  3.89  3.95  4.00  4.06  4.13  4.19  4.26 

  -52    2.95  3.01  3.07  3.14  3.20  3.27  3.31  3.35  3.39  3.43  3.47  3.53  3.59  3.64  3.70  3.76  3.82  3.88  3.94  4.00 

  -53    2.73  2.79  2.85  2.92  2.98  3.04  3.08  3.12  3.15  3.19  3.23  3.29  3.35  3.41  3.47  3.53  3.59  3.64  3.70  3.76 

  -54    2.52  2.58  2.64  2.70  2.76  2.83  2.86  2.89  2.93  2.96  2.99  3.05  3.12  3.18  3.24  3.30  3.36  3.41  3.47  3.53 

  -55    2.33  2.39  2.44  2.50  2.56  2.62  2.65  2.68  2.71  2.74  2.77  2.83  2.90  2.96  3.02  3.09  3.14  3.19  3.25  3.30 

  -56    2.15  2.20  2.26  2.31  2.37  2.42  2.45  2.49  2.52  2.55  2.58  2.63  2.69  2.74  2.80  2.85  2.90  2.96  3.01  3.06 

  -57    1.98  2.03  2.08  2.13  2.18  2.23  2.27  2.30  2.33  2.36  2.40  2.44  2.49  2.53  2.58  2.63  2.68  2.73  2.79  2.84 

  -58    1.82  1.86  1.91  1.96  2.01  2.06  2.09  2.12  2.16  2.19  2.22  2.26  2.30  2.34  2.38  2.42  2.47  2.52  2.57  2.62 

  -59    1.66  1.71  1.75  1.80  1.84  1.89  1.92  1.96  1.99  2.02  2.06  2.09  2.12  2.16  2.19  2.22  2.27  2.32  2.37  2.42 

  

  -60    1.52  1.56  1.60  1.64  1.69  1.73  1.76  1.80  1.83  1.87  1.90  1.93  1.95  1.98  2.00  2.03  2.08  2.13  2.18  2.23 

  -61    1.39  1.43  1.46  1.50  1.53  1.57  1.60  1.64  1.67  1.70  1.74  1.76  1.79  1.82  1.84  1.87  1.91  1.96  2.01  2.06 

  -62    1.27  1.30  1.33  1.36  1.39  1.42  1.46  1.49  1.52  1.55  1.59  1.61  1.64  1.66  1.69  1.71  1.75  1.80  1.85  1.89 

  -63    1.15  1.18  1.21  1.23  1.26  1.28  1.32  1.35  1.38  1.41  1.44  1.47  1.49  1.52  1.54  1.57  1.61  1.65  1.70  1.74 

  -64    1.05  1.07  1.09  1.11  1.14  1.16  1.19  1.22  1.25  1.28  1.31  1.34  1.36  1.38  1.40  1.43  1.47  1.51  1.55  1.60 

  -65    0.95  0.97  0.99  1.00  1.02  1.04  1.07  1.10  1.13  1.16  1.19  1.21  1.23  1.26  1.28  1.30  1.34  1.38  1.42  1.46 

  -66    0.86  0.87  0.89  0.90  0.92  0.94  0.96  0.99  1.02  1.05  1.08  1.10  1.12  1.14  1.16  1.18  1.22  1.25  1.29  1.33 

  -67    0.77  0.78  0.80  0.81  0.83  0.84  0.87  0.89  0.92  0.95  0.97  0.99  1.01  1.03  1.05  1.07  1.10  1.13  1.17  1.20 

  -68    0.69  0.70  0.71  0.73  0.74  0.75  0.78  0.80  0.83  0.85  0.88  0.90  0.91  0.93  0.95  0.96  0.99  1.02  1.06  1.09 

  -69    0.62  0.63  0.64  0.65  0.66  0.67  0.70  0.72  0.74  0.77  0.79  0.81  0.82  0.84  0.85  0.87  0.90  0.92  0.95  0.98 

  

  -70    0.55  0.56  0.57  0.58  0.59  0.60  0.62  0.64  0.66  0.69  0.71  0.72  0.74  0.75  0.77  0.78  0.81  0.83  0.86  0.88 

  -71    0.49  0.50  0.51  0.52  0.53  0.54  0.56  0.57  0.59  0.61  0.63  0.65  0.66  0.67  0.69  0.70  0.72  0.74  0.77  0.79 

  -72    0.43  0.44  0.45  0.46  0.47  0.48  0.50  0.51  0.53  0.54  0.56  0.57  0.59  0.60  0.61  0.62  0.64  0.67  0.69  0.71 

  -73    0.38  0.39  0.40  0.41  0.42  0.43  0.44  0.46  0.47  0.48  0.50  0.51  0.52  0.53  0.55  0.56  0.57  0.59  0.61  0.63 

  -74    0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.41  0.42  0.43  0.44  0.45  0.46  0.47  0.48  0.50  0.51  0.53  0.54  0.56 

  -75    0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.43  0.44  0.45  0.47  0.48  0.50 

  -76    0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.43 

  -77    0.22  0.23  0.24  0.25  0.25  0.26  0.27  0.28  0.29  0.29  0.30  0.31  0.32  0.32  0.33  0.34  0.35  0.36  0.37  0.38 

  -78    0.20  0.20  0.21  0.22  0.22  0.23  0.24  0.24  0.25  0.26  0.26  0.27  0.28  0.28  0.29  0.30  0.31  0.31  0.32  0.33 

  -79    0.17  0.18  0.18  0.19  0.20  0.20  0.21  0.21  0.22  0.22  0.23  0.24  0.24  0.25  0.25  0.26  0.27  0.27  0.28  0.28 

  

  -80    0.15  0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.19  0.20  0.20  0.21  0.21  0.22  0.22  0.23  0.23  0.24  0.24  0.25 

  -81    0.14  0.14  0.15  0.15  0.16  0.16  0.16  0.17  0.17  0.18  0.18  0.18  0.19  0.19  0.20  0.20  0.20  0.21  0.21  0.21 

  -82    0.12  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.16  0.16  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.19 

  -83    0.11  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.16 

  -84    0.10  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.14  0.14  0.14 

  -85    0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.12  0.12  0.12 

  -86    0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11 

  -87    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 

  -88    0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 

  -89    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 



286 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00 

   73    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   72    0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   71    0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01 

   70    0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01 

  

   69    0.07  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02 

   68    0.08  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03 

   67    0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04 

   66    0.13  0.12  0.11  0.11  0.10  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.05 

   65    0.16  0.15  0.14  0.13  0.12  0.12  0.11  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06 

   64    0.19  0.18  0.17  0.16  0.15  0.14  0.14  0.13  0.13  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08 

   63    0.23  0.22  0.21  0.20  0.19  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.13  0.12  0.11  0.11  0.11  0.10  0.10 

   62    0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.14  0.13  0.13 

   61    0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.19  0.18  0.18  0.17  0.17  0.17 

   60    0.38  0.37  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.22  0.22  0.21  0.21 

  

   59    0.45  0.43  0.42  0.40  0.39  0.38  0.36  0.35  0.34  0.33  0.32  0.31  0.29  0.28  0.27  0.26  0.26  0.26  0.26  0.25 

   58    0.52  0.50  0.49  0.47  0.45  0.44  0.43  0.41  0.40  0.39  0.37  0.36  0.35  0.34  0.32  0.31  0.31  0.31  0.30  0.30 

   57    0.60  0.58  0.57  0.55  0.53  0.51  0.49  0.48  0.46  0.45  0.44  0.42  0.41  0.39  0.38  0.37  0.36  0.36  0.36  0.35 

   56    0.70  0.67  0.65  0.63  0.61  0.59  0.57  0.56  0.54  0.52  0.50  0.49  0.47  0.46  0.44  0.43  0.43  0.42  0.41  0.41 

   55    0.80  0.78  0.75  0.73  0.70  0.68  0.66  0.64  0.62  0.60  0.58  0.56  0.55  0.53  0.51  0.50  0.49  0.49  0.48  0.48 

   54    0.91  0.88  0.85  0.83  0.80  0.78  0.76  0.73  0.71  0.69  0.66  0.65  0.63  0.61  0.60  0.58  0.57  0.56  0.55  0.54 

   53    1.02  1.00  0.97  0.94  0.92  0.89  0.86  0.83  0.81  0.78  0.76  0.74  0.72  0.70  0.69  0.67  0.66  0.65  0.63  0.62 

   52    1.15  1.12  1.09  1.07  1.04  1.01  0.98  0.95  0.92  0.89  0.86  0.84  0.82  0.81  0.79  0.77  0.76  0.74  0.72  0.70 

   51    1.29  1.26  1.23  1.20  1.17  1.14  1.11  1.07  1.04  1.00  0.97  0.95  0.93  0.92  0.90  0.89  0.86  0.84  0.81  0.79 

   50    1.44  1.41  1.38  1.35  1.32  1.29  1.25  1.21  1.17  1.13  1.09  1.07  1.06  1.04  1.03  1.01  0.98  0.95  0.92  0.89 

  

   49    1.60  1.57  1.53  1.50  1.46  1.43  1.39  1.34  1.30  1.26  1.22  1.20  1.19  1.17  1.15  1.13  1.10  1.07  1.04  1.01 

   48    1.78  1.74  1.70  1.66  1.62  1.58  1.53  1.49  1.45  1.41  1.37  1.35  1.33  1.31  1.28  1.26  1.23  1.20  1.17  1.14 

   47    1.97  1.92  1.87  1.83  1.78  1.74  1.69  1.65  1.61  1.57  1.53  1.50  1.48  1.45  1.43  1.41  1.37  1.34  1.31  1.28 

   46    2.17  2.11  2.06  2.01  1.95  1.90  1.86  1.82  1.78  1.74  1.70  1.67  1.64  1.61  1.58  1.56  1.53  1.49  1.46  1.43 

   45    2.38  2.32  2.26  2.20  2.14  2.08  2.04  2.00  1.96  1.92  1.88  1.85  1.81  1.78  1.75  1.72  1.69  1.66  1.63  1.60 

   44    2.60  2.53  2.47  2.41  2.35  2.29  2.25  2.20  2.15  2.11  2.07  2.03  2.00  1.97  1.93  1.90  1.86  1.83  1.80  1.77 

   43    2.82  2.76  2.70  2.63  2.57  2.52  2.46  2.41  2.36  2.32  2.27  2.23  2.20  2.16  2.13  2.09  2.05  2.02  1.98  1.94 

   42    3.06  2.99  2.93  2.87  2.81  2.75  2.70  2.64  2.59  2.53  2.48  2.44  2.41  2.37  2.33  2.30  2.25  2.21  2.17  2.13 

   41    3.30  3.24  3.18  3.12  3.06  3.01  2.94  2.88  2.82  2.76  2.70  2.66  2.63  2.59  2.55  2.51  2.47  2.42  2.38  2.33 

   40    3.56  3.50  3.44  3.38  3.33  3.27  3.20  3.14  3.07  3.00  2.94  2.90  2.86  2.82  2.78  2.74  2.69  2.64  2.59  2.55 

  



287 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   39    3.84  3.78  3.72  3.66  3.60  3.54  3.47  3.40  3.33  3.27  3.20  3.16  3.11  3.07  3.02  2.98  2.93  2.87  2.82  2.77 

   38    4.13  4.07  4.01  3.94  3.88  3.82  3.75  3.68  3.61  3.54  3.48  3.43  3.38  3.33  3.28  3.23  3.18  3.12  3.07  3.01 

   37    4.43  4.37  4.30  4.24  4.18  4.12  4.05  3.98  3.90  3.83  3.76  3.71  3.65  3.60  3.55  3.49  3.44  3.38  3.32  3.27 

   36    4.74  4.68  4.61  4.55  4.49  4.42  4.35  4.28  4.21  4.14  4.07  4.01  3.95  3.89  3.83  3.77  3.71  3.65  3.59  3.53 

   35    5.06  5.00  4.93  4.87  4.80  4.74  4.67  4.60  4.52  4.45  4.38  4.31  4.25  4.18  4.12  4.05  3.99  3.92  3.86  3.80 

   34    5.39  5.32  5.25  5.18  5.11  5.03  4.96  4.88  4.80  4.73  4.65  4.58  4.51  4.44  4.37  4.31  4.24  4.17  4.11  4.04 

   33    5.73  5.65  5.57  5.49  5.41  5.34  5.25  5.17  5.09  5.01  4.92  4.85  4.78  4.71  4.64  4.56  4.49  4.42  4.36  4.29 

   32    6.07  5.98  5.90  5.81  5.73  5.64  5.55  5.46  5.38  5.29  5.20  5.13  5.05  4.98  4.90  4.83  4.75  4.68  4.61  4.53 

   31    6.42  6.33  6.23  6.14  6.04  5.95  5.85  5.76  5.67  5.57  5.48  5.40  5.32  5.25  5.17  5.09  5.02  4.94  4.86  4.78 

   30    6.78  6.68  6.57  6.47  6.36  6.26  6.16  6.06  5.96  5.86  5.76  5.68  5.60  5.52  5.44  5.36  5.28  5.19  5.11  5.03 

  

   29    7.27  7.16  7.05  6.95  6.84  6.73  6.63  6.52  6.41  6.30  6.20  6.11  6.02  5.93  5.84  5.75  5.66  5.57  5.48  5.39 

   28    7.77  7.66  7.55  7.44  7.33  7.22  7.11  6.99  6.88  6.77  6.65  6.55  6.45  6.35  6.25  6.15  6.05  5.95  5.86  5.76 

   27    8.29  8.18  8.07  7.95  7.84  7.73  7.61  7.49  7.37  7.24  7.12  7.01  6.90  6.79  6.68  6.57  6.46  6.35  6.25  6.14 

   26    8.82  8.71  8.60  8.48  8.37  8.25  8.12  8.00  7.87  7.74  7.61  7.49  7.36  7.24  7.12  6.99  6.88  6.76  6.65  6.53 

   25    9.37  9.25  9.14  9.02  8.91  8.79  8.65  8.52  8.38  8.25  8.11  7.97  7.84  7.70  7.57  7.43  7.30  7.18  7.06  6.93 

   24    9.71  9.60  9.48  9.36  9.25  9.13  8.99  8.85  8.71  8.57  8.43  8.29  8.15  8.01  7.87  7.73  7.60  7.48  7.35  7.22 

   23   10.04  9.93  9.81  9.70  9.58  9.47  9.32  9.18  9.03  8.88  8.74  8.60  8.45  8.31  8.17  8.03  7.90  7.76  7.63  7.50 

   22   10.37 10.25 10.14 10.02  9.91  9.80  9.65  9.50  9.35  9.20  9.05  8.90  8.75  8.61  8.46  8.31  8.18  8.05  7.91  7.78 

   21   10.68 10.57 10.46 10.35 10.23 10.12  9.96  9.81  9.65  9.50  9.34  9.19  9.05  8.90  8.75  8.60  8.46  8.32  8.19  8.05 

   20   10.98 10.87 10.76 10.65 10.54 10.43 10.27 10.11  9.95  9.79  9.63  9.48  9.32  9.17  9.02  8.87  8.73  8.59  8.45  8.31 

  

   19   11.24 11.13 11.02 10.91 10.81 10.70 10.55 10.40 10.25 10.10  9.95  9.81  9.66  9.51  9.36  9.21  9.08  8.95  8.81  8.68 

   18   11.47 11.38 11.27 11.17 11.07 10.96 10.82 10.68 10.54 10.40 10.26 10.12  9.98  9.84  9.70  9.56  9.43  9.31  9.18  9.05 

   17   11.69 11.60 11.50 11.40 11.30 11.20 11.08 10.95 10.83 10.70 10.57 10.43 10.30 10.16 10.02  9.89  9.77  9.66  9.54  9.42 

   16   11.91 11.82 11.72 11.63 11.53 11.43 11.32 11.20 11.09 10.98 10.86 10.74 10.61 10.48 10.35 10.22 10.11 10.00  9.89  9.78 

   15   12.10 12.01 11.92 11.83 11.74 11.65 11.55 11.45 11.35 11.25 11.14 11.02 10.90 10.78 10.66 10.54 10.44 10.35 10.25 10.14 

   14   12.31 12.23 12.15 12.06 11.98 11.90 11.81 11.71 11.62 11.52 11.42 11.31 11.20 11.08 10.97 10.85 10.76 10.67 10.57 10.48 

   13   12.50 12.43 12.36 12.28 12.21 12.13 12.04 11.95 11.86 11.77 11.68 11.58 11.48 11.38 11.27 11.17 11.08 10.99 10.89 10.80 

   12   12.68 12.62 12.56 12.49 12.43 12.36 12.27 12.18 12.10 12.01 11.92 11.83 11.74 11.65 11.56 11.47 11.39 11.30 11.21 11.12 

   11   12.84 12.79 12.73 12.68 12.62 12.56 12.48 12.40 12.32 12.24 12.15 12.08 12.00 11.92 11.83 11.75 11.67 11.59 11.51 11.43 

   10   12.99 12.94 12.90 12.85 12.80 12.75 12.68 12.60 12.52 12.45 12.37 12.31 12.24 12.17 12.10 12.03 11.95 11.88 11.80 11.72 

  

    9   13.14 13.10 13.05 13.01 12.96 12.91 12.85 12.78 12.71 12.64 12.56 12.50 12.44 12.37 12.31 12.24 12.17 12.10 12.02 11.95 

    8   13.29 13.24 13.20 13.15 13.10 13.05 12.99 12.93 12.87 12.81 12.75 12.69 12.62 12.56 12.50 12.43 12.36 12.29 12.22 12.15 

    7   13.41 13.37 13.32 13.28 13.23 13.18 13.13 13.08 13.02 12.97 12.90 12.85 12.79 12.73 12.67 12.61 12.55 12.48 12.41 12.34 

    6   13.52 13.48 13.43 13.39 13.34 13.29 13.24 13.20 13.15 13.10 13.05 13.00 12.94 12.89 12.83 12.77 12.71 12.65 12.59 12.52 

    5   13.61 13.56 13.52 13.47 13.43 13.38 13.34 13.30 13.26 13.22 13.18 13.13 13.07 13.02 12.97 12.91 12.86 12.80 12.74 12.68 

    4   13.71 13.66 13.62 13.58 13.54 13.49 13.45 13.42 13.38 13.34 13.30 13.25 13.20 13.15 13.10 13.04 12.99 12.94 12.89 12.83 

    3   13.79 13.75 13.71 13.67 13.63 13.58 13.55 13.51 13.48 13.44 13.40 13.35 13.30 13.26 13.21 13.16 13.11 13.07 13.02 12.96 

    2   13.85 13.81 13.77 13.74 13.70 13.66 13.63 13.59 13.55 13.52 13.48 13.44 13.39 13.35 13.30 13.26 13.21 13.17 13.13 13.08 

    1   13.89 13.86 13.83 13.79 13.76 13.72 13.68 13.65 13.61 13.58 13.54 13.51 13.47 13.42 13.38 13.34 13.30 13.26 13.22 13.18 

    0   13.92 13.89 13.86 13.82 13.79 13.76 13.73 13.70 13.66 13.63 13.59 13.55 13.52 13.48 13.44 13.40 13.37 13.33 13.30 13.26 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   -1   13.98 13.94 13.91 13.88 13.85 13.81 13.78 13.75 13.71 13.68 13.65 13.61 13.58 13.54 13.51 13.47 13.43 13.40 13.36 13.33 

   -2   14.01 13.98 13.95 13.92 13.89 13.86 13.83 13.79 13.76 13.73 13.69 13.66 13.62 13.59 13.55 13.51 13.48 13.45 13.42 13.38 

   -3   14.02 13.99 13.96 13.94 13.91 13.88 13.85 13.82 13.78 13.75 13.72 13.69 13.66 13.62 13.59 13.55 13.52 13.48 13.45 13.41 

   -4   14.02 13.99 13.96 13.94 13.91 13.88 13.85 13.82 13.79 13.76 13.73 13.70 13.67 13.64 13.60 13.57 13.54 13.50 13.47 13.43 

   -5   14.00 13.97 13.95 13.92 13.90 13.87 13.84 13.81 13.78 13.75 13.72 13.69 13.66 13.63 13.60 13.57 13.54 13.51 13.47 13.44 

   -6   14.01 13.99 13.96 13.94 13.91 13.88 13.86 13.83 13.80 13.77 13.74 13.71 13.68 13.65 13.62 13.59 13.56 13.53 13.50 13.46 

   -7   14.01 13.98 13.96 13.93 13.91 13.88 13.85 13.83 13.80 13.77 13.74 13.71 13.68 13.66 13.63 13.60 13.57 13.54 13.50 13.47 

   -8   13.99 13.96 13.94 13.91 13.89 13.86 13.84 13.81 13.78 13.75 13.72 13.70 13.67 13.64 13.62 13.59 13.56 13.53 13.50 13.47 

   -9   13.95 13.93 13.90 13.88 13.85 13.83 13.80 13.78 13.75 13.72 13.69 13.67 13.64 13.62 13.59 13.56 13.53 13.50 13.48 13.45 

  

  -10   13.89 13.87 13.85 13.83 13.80 13.78 13.75 13.73 13.70 13.68 13.65 13.62 13.60 13.57 13.55 13.52 13.49 13.47 13.44 13.41 

  -11   13.86 13.84 13.82 13.80 13.77 13.75 13.73 13.70 13.68 13.66 13.63 13.61 13.58 13.56 13.53 13.51 13.48 13.45 13.43 13.40 

  -12   13.82 13.80 13.78 13.76 13.74 13.71 13.69 13.67 13.64 13.62 13.59 13.57 13.55 13.53 13.50 13.48 13.45 13.42 13.40 13.37 

  -13   13.76 13.74 13.72 13.70 13.68 13.66 13.64 13.62 13.60 13.57 13.55 13.52 13.50 13.48 13.45 13.43 13.40 13.38 13.35 13.33 

  -14   13.69 13.67 13.65 13.63 13.61 13.59 13.57 13.55 13.53 13.51 13.48 13.46 13.44 13.42 13.40 13.38 13.35 13.32 13.29 13.26 

  -15   13.60 13.58 13.56 13.55 13.53 13.51 13.49 13.47 13.45 13.43 13.41 13.39 13.37 13.34 13.32 13.30 13.28 13.25 13.23 13.20 

  -16   13.54 13.52 13.50 13.49 13.47 13.46 13.44 13.42 13.40 13.38 13.35 13.33 13.31 13.29 13.27 13.25 13.23 13.20 13.18 13.15 

  -17   13.46 13.44 13.43 13.41 13.40 13.38 13.36 13.34 13.33 13.31 13.29 13.27 13.25 13.23 13.21 13.19 13.16 13.14 13.12 13.09 

  -18   13.36 13.35 13.34 13.32 13.31 13.30 13.28 13.26 13.24 13.22 13.20 13.19 13.17 13.15 13.13 13.11 13.09 13.06 13.04 13.02 

  -19   13.25 13.24 13.23 13.22 13.21 13.20 13.18 13.16 13.14 13.13 13.11 13.09 13.07 13.05 13.03 13.01 12.99 12.97 12.95 12.93 

  

  -20   13.13 13.12 13.11 13.10 13.09 13.08 13.06 13.05 13.03 13.02 13.00 12.98 12.96 12.94 12.93 12.91 12.89 12.87 12.85 12.83 

  -21   13.03 13.03 13.02 13.01 13.00 12.99 12.97 12.96 12.94 12.93 12.91 12.90 12.88 12.86 12.85 12.83 12.81 12.79 12.77 12.75 

  -22   12.92 12.91 12.90 12.89 12.89 12.88 12.87 12.86 12.84 12.83 12.81 12.80 12.78 12.77 12.75 12.73 12.72 12.70 12.68 12.66 

  -23   12.79 12.79 12.78 12.77 12.76 12.76 12.75 12.73 12.72 12.71 12.70 12.69 12.68 12.66 12.65 12.63 12.61 12.59 12.58 12.56 

  -24   12.65 12.64 12.64 12.63 12.63 12.62 12.62 12.61 12.60 12.59 12.58 12.56 12.55 12.54 12.52 12.51 12.50 12.48 12.46 12.44 

  -25   12.49 12.49 12.48 12.48 12.47 12.47 12.46 12.46 12.45 12.45 12.44 12.43 12.42 12.41 12.39 12.38 12.36 12.35 12.33 12.32 

  -26   12.35 12.35 12.35 12.35 12.34 12.34 12.34 12.33 12.33 12.32 12.32 12.31 12.30 12.29 12.28 12.27 12.26 12.24 12.23 12.21 

  -27   12.19 12.19 12.19 12.19 12.20 12.20 12.20 12.19 12.19 12.19 12.19 12.18 12.17 12.16 12.15 12.14 12.13 12.12 12.11 12.09 

  -28   12.01 12.01 12.02 12.02 12.03 12.03 12.04 12.04 12.04 12.04 12.04 12.04 12.03 12.02 12.02 12.01 12.00 11.98 11.97 11.96 

  -29   11.83 11.84 11.85 11.85 11.85 11.86 11.86 11.87 11.87 11.87 11.88 11.88 11.88 11.87 11.87 11.86 11.85 11.84 11.83 11.81 

  

  -30   11.63 11.64 11.65 11.66 11.67 11.68 11.69 11.69 11.70 11.70 11.71 11.71 11.71 11.70 11.70 11.70 11.69 11.68 11.67 11.66 

  -31   11.28 11.32 11.36 11.41 11.45 11.49 11.51 11.52 11.53 11.54 11.55 11.55 11.55 11.55 11.55 11.55 11.55 11.54 11.53 11.52 

  -32   10.93 11.00 11.07 11.15 11.22 11.29 11.31 11.32 11.34 11.35 11.37 11.38 11.38 11.39 11.39 11.40 11.39 11.39 11.38 11.37 

  -33   10.58 10.68 10.79 10.89 10.99 11.10 11.11 11.13 11.14 11.16 11.17 11.18 11.20 11.20 11.21 11.22 11.22 11.22 11.22 11.21 

  -34   10.22 10.35 10.48 10.61 10.74 10.88 10.90 10.92 10.94 10.96 10.98 10.99 11.01 11.02 11.02 11.03 11.03 11.04 11.04 11.04 

  -35    9.87 10.02 10.18 10.33 10.49 10.65 10.67 10.70 10.72 10.75 10.77 10.79 10.81 10.82 10.84 10.85 10.85 10.85 10.85 10.85 

  -36    9.53  9.66  9.79  9.93 10.06 10.20 10.25 10.31 10.36 10.41 10.47 10.50 10.53 10.56 10.60 10.63 10.64 10.65 10.66 10.67 

  -37    9.18  9.29  9.41  9.52  9.64  9.75  9.84  9.92 10.00 10.08 10.16 10.21 10.26 10.31 10.36 10.41 10.42 10.43 10.44 10.46 

  -38    8.83  8.93  9.03  9.12  9.22  9.32  9.42  9.53  9.63  9.74  9.85  9.91  9.98 10.05 10.11 10.17 10.19 10.21 10.23 10.24 

  -39    8.49  8.57  8.65  8.73  8.80  8.88  9.01  9.14  9.27  9.40  9.54  9.61  9.69  9.77  9.85  9.93  9.96  9.98 10.01 10.02 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

  -40    8.15  8.21  8.27  8.34  8.40  8.46  8.61  8.76  8.91  9.07  9.22  9.31  9.41  9.50  9.60  9.69  9.72  9.74  9.77  9.80 

  -41    7.71  7.78  7.86  7.94  8.02  8.09  8.24  8.39  8.53  8.68  8.83  8.92  9.01  9.11  9.20  9.29  9.33  9.37  9.41  9.44 

  -42    7.28  7.37  7.46  7.55  7.64  7.73  7.88  8.02  8.16  8.31  8.46  8.54  8.63  8.72  8.80  8.89  8.94  8.99  9.04  9.09 

  -43    6.86  6.96  7.06  7.17  7.27  7.38  7.52  7.66  7.80  7.94  8.08  8.16  8.25  8.33  8.42  8.50  8.56  8.62  8.68  8.74 

  -44    6.45  6.57  6.68  6.80  6.91  7.03  7.17  7.30  7.44  7.57  7.71  7.79  7.87  7.96  8.04  8.12  8.19  8.26  8.33  8.40 

  -45    6.06  6.18  6.31  6.43  6.56  6.69  6.82  6.95  7.08  7.22  7.35  7.43  7.51  7.58  7.66  7.74  7.82  7.90  7.97  8.05 

  -46    5.75  5.86  5.97  6.08  6.20  6.31  6.42  6.54  6.65  6.77  6.88  6.96  7.03  7.10  7.18  7.25  7.33  7.41  7.49  7.58 

  -47    5.44  5.54  5.64  5.74  5.84  5.94  6.04  6.14  6.23  6.33  6.43  6.50  6.57  6.64  6.71  6.78  6.86  6.94  7.03  7.11 

  -48    5.15  5.23  5.32  5.41  5.50  5.58  5.67  5.75  5.83  5.92  6.00  6.07  6.13  6.19  6.26  6.32  6.41  6.49  6.58  6.67 

  -49    4.86  4.94  5.01  5.09  5.16  5.24  5.31  5.38  5.45  5.52  5.59  5.65  5.71  5.77  5.83  5.89  5.97  6.06  6.15  6.24 

  

  -50    4.58  4.64  4.71  4.78  4.84  4.91  4.97  5.02  5.08  5.13  5.19  5.25  5.30  5.36  5.41  5.47  5.56  5.65  5.73  5.82 

  -51    4.32  4.39  4.46  4.53  4.61  4.68  4.73  4.77  4.82  4.87  4.91  4.97  5.03  5.09  5.14  5.20  5.28  5.36  5.44  5.52 

  -52    4.06  4.14  4.22  4.30  4.38  4.46  4.49  4.53  4.57  4.60  4.64  4.70  4.76  4.82  4.88  4.94  5.01  5.09  5.16  5.23 

  -53    3.82  3.90  3.98  4.06  4.15  4.23  4.26  4.29  4.32  4.35  4.38  4.44  4.50  4.56  4.62  4.68  4.75  4.82  4.88  4.95 

  -54    3.58  3.66  3.75  3.84  3.92  4.01  4.04  4.06  4.08  4.10  4.12  4.18  4.24  4.30  4.37  4.43  4.49  4.55  4.61  4.67 

  -55    3.35  3.44  3.53  3.62  3.71  3.80  3.82  3.83  3.84  3.86  3.87  3.93  3.99  4.06  4.12  4.18  4.24  4.29  4.35  4.40 

  -56    3.12  3.19  3.27  3.35  3.43  3.52  3.54  3.56  3.58  3.60  3.62  3.68  3.74  3.80  3.86  3.92  3.97  4.02  4.07  4.12 

  -57    2.89  2.96  3.03  3.10  3.18  3.25  3.28  3.30  3.33  3.35  3.38  3.44  3.49  3.55  3.61  3.67  3.71  3.76  3.80  3.84 

  -58    2.68  2.74  2.80  2.87  2.93  3.00  3.03  3.06  3.09  3.12  3.15  3.20  3.26  3.31  3.37  3.43  3.47  3.50  3.54  3.58 

  -59    2.47  2.53  2.58  2.64  2.70  2.76  2.79  2.82  2.86  2.89  2.92  2.98  3.03  3.08  3.14  3.19  3.23  3.26  3.29  3.33 

  

  -60    2.28  2.33  2.38  2.43  2.48  2.53  2.57  2.60  2.64  2.67  2.71  2.76  2.81  2.87  2.92  2.97  3.00  3.03  3.06  3.08 

  -61    2.11  2.15  2.19  2.24  2.29  2.33  2.37  2.41  2.44  2.48  2.52  2.56  2.61  2.65  2.70  2.74  2.77  2.80  2.82  2.85 

  -62    1.94  1.98  2.02  2.06  2.10  2.14  2.18  2.22  2.26  2.29  2.33  2.37  2.41  2.45  2.49  2.53  2.55  2.58  2.60  2.62 

  -63    1.79  1.82  1.86  1.89  1.93  1.96  2.00  2.04  2.08  2.12  2.16  2.19  2.22  2.25  2.29  2.32  2.34  2.36  2.39  2.41 

  -64    1.64  1.67  1.70  1.73  1.77  1.80  1.84  1.87  1.91  1.95  1.99  2.02  2.04  2.07  2.10  2.13  2.15  2.17  2.19  2.20 

  -65    1.50  1.53  1.56  1.58  1.61  1.64  1.68  1.72  1.75  1.79  1.83  1.85  1.88  1.90  1.92  1.94  1.96  1.98  2.00  2.01 

  -66    1.37  1.39  1.42  1.44  1.47  1.49  1.53  1.56  1.59  1.63  1.66  1.68  1.71  1.73  1.75  1.77  1.79  1.81  1.83  1.85 

  -67    1.24  1.26  1.29  1.31  1.33  1.36  1.38  1.41  1.44  1.47  1.50  1.52  1.55  1.57  1.60  1.62  1.64  1.66  1.68  1.69 

  -68    1.12  1.14  1.16  1.19  1.21  1.23  1.25  1.28  1.30  1.33  1.35  1.38  1.40  1.43  1.45  1.48  1.49  1.51  1.53  1.54 

  -69    1.01  1.03  1.05  1.07  1.09  1.11  1.13  1.15  1.17  1.19  1.22  1.24  1.26  1.29  1.31  1.34  1.36  1.37  1.39  1.41 

  

  -70    0.91  0.93  0.95  0.96  0.98  1.00  1.02  1.04  1.05  1.07  1.09  1.11  1.14  1.16  1.19  1.21  1.23  1.24  1.26  1.27 

  -71    0.82  0.83  0.85  0.86  0.88  0.90  0.91  0.93  0.94  0.96  0.98  1.00  1.02  1.04  1.06  1.08  1.09  1.11  1.13  1.14 

  -72    0.73  0.74  0.76  0.77  0.79  0.80  0.81  0.83  0.84  0.86  0.87  0.89  0.91  0.92  0.94  0.95  0.97  0.99  1.01  1.02 

  -73    0.65  0.66  0.67  0.69  0.70  0.71  0.73  0.74  0.75  0.76  0.78  0.79  0.80  0.82  0.83  0.84  0.86  0.88  0.89  0.91 

  -74    0.58  0.59  0.60  0.61  0.62  0.63  0.64  0.66  0.67  0.68  0.69  0.70  0.71  0.72  0.73  0.74  0.76  0.78  0.79  0.81 

  -75    0.51  0.52  0.53  0.54  0.55  0.56  0.57  0.58  0.59  0.60  0.61  0.62  0.63  0.63  0.64  0.65  0.67  0.68  0.70  0.71 

  -76    0.44  0.45  0.46  0.47  0.48  0.49  0.50  0.51  0.52  0.53  0.54  0.54  0.55  0.56  0.57  0.57  0.59  0.60  0.61  0.63 

  -77    0.39  0.40  0.40  0.41  0.42  0.43  0.44  0.45  0.45  0.46  0.47  0.48  0.49  0.49  0.50  0.51  0.52  0.53  0.54  0.55 

  -78    0.34  0.34  0.35  0.36  0.37  0.38  0.38  0.39  0.40  0.40  0.41  0.42  0.43  0.43  0.44  0.45  0.45  0.46  0.47  0.48 

  -79    0.29  0.30  0.30  0.31  0.32  0.33  0.33  0.34  0.35  0.35  0.36  0.37  0.37  0.38  0.38  0.39  0.40  0.40  0.41  0.42 

  

  -80    0.25  0.26  0.26  0.27  0.28  0.28  0.29  0.29  0.30  0.31  0.31  0.32  0.32  0.33  0.33  0.34  0.35  0.35  0.36  0.36 

  -81    0.22  0.22  0.23  0.24  0.24  0.25  0.25  0.26  0.26  0.27  0.27  0.28  0.28  0.29  0.29  0.30  0.30  0.31  0.31  0.32 

  -82    0.19  0.19  0.20  0.21  0.21  0.22  0.22  0.23  0.23  0.23  0.24  0.24  0.25  0.25  0.26  0.26  0.26  0.27  0.27  0.27 

  -83    0.16  0.17  0.17  0.18  0.19  0.19  0.19  0.20  0.20  0.20  0.21  0.21  0.22  0.22  0.22  0.23  0.23  0.23  0.23  0.24 

  -84    0.14  0.14  0.15  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.19  0.19  0.19  0.20  0.20  0.20  0.20  0.20 

  -85    0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.18 

  -86    0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.15  0.15 

  -87    0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13 

  -88    0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.11 

  -89    0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   72    0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   71    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   70    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  

   69    0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   68    0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   67    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   66    0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02 

   65    0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03 

   64    0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   63    0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 

   62    0.13  0.12  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 

   61    0.17  0.16  0.15  0.15  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.13 

   60    0.21  0.20  0.20  0.19  0.19  0.18  0.18  0.18  0.17  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.17  0.17 

  

   59    0.25  0.24  0.24  0.23  0.22  0.22  0.21  0.21  0.21  0.21  0.20  0.20  0.20  0.20  0.19  0.19  0.19  0.20  0.20  0.20 

   58    0.30  0.29  0.28  0.27  0.26  0.26  0.25  0.25  0.25  0.24  0.24  0.24  0.23  0.23  0.23  0.23  0.23  0.23  0.24  0.24 

   57    0.35  0.34  0.33  0.32  0.31  0.30  0.30  0.29  0.29  0.29  0.28  0.28  0.28  0.27  0.27  0.27  0.27  0.27  0.28  0.28 

   56    0.41  0.39  0.38  0.37  0.36  0.35  0.35  0.34  0.34  0.33  0.33  0.33  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.33 

   55    0.47  0.46  0.44  0.43  0.42  0.41  0.40  0.40  0.39  0.38  0.38  0.38  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.38 

   54    0.54  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.46  0.45  0.44  0.44  0.44  0.43  0.43  0.43  0.43  0.43  0.43  0.44 

   53    0.61  0.60  0.59  0.58  0.57  0.56  0.55  0.54  0.53  0.52  0.52  0.51  0.51  0.50  0.50  0.50  0.50  0.50  0.50  0.50 

   52    0.69  0.68  0.67  0.67  0.66  0.65  0.64  0.63  0.62  0.60  0.59  0.59  0.59  0.58  0.58  0.58  0.57  0.57  0.57  0.57 

   51    0.77  0.77  0.76  0.76  0.76  0.76  0.74  0.72  0.71  0.70  0.68  0.68  0.67  0.67  0.66  0.66  0.66  0.65  0.65  0.65 

   50    0.86  0.86  0.86  0.87  0.87  0.87  0.85  0.83  0.81  0.80  0.78  0.77  0.77  0.76  0.75  0.75  0.75  0.74  0.74  0.74 

  

   49    0.98  0.98  0.97  0.97  0.97  0.97  0.95  0.93  0.91  0.90  0.88  0.87  0.87  0.86  0.85  0.85  0.85  0.84  0.84  0.84 

   48    1.11  1.10  1.10  1.09  1.08  1.08  1.06  1.04  1.02  1.01  0.99  0.98  0.98  0.97  0.96  0.96  0.95  0.95  0.95  0.95 

   47    1.25  1.24  1.22  1.21  1.20  1.19  1.18  1.16  1.14  1.13  1.11  1.10  1.09  1.09  1.08  1.08  1.07  1.07  1.07  1.07 

   46    1.40  1.38  1.36  1.35  1.33  1.31  1.30  1.28  1.27  1.25  1.24  1.23  1.22  1.22  1.21  1.20  1.20  1.20  1.19  1.19 

   45    1.57  1.54  1.51  1.49  1.46  1.44  1.43  1.41  1.40  1.39  1.38  1.37  1.36  1.35  1.35  1.34  1.34  1.33  1.33  1.33 

   44    1.74  1.70  1.67  1.64  1.61  1.58  1.57  1.56  1.55  1.54  1.53  1.51  1.50  1.49  1.49  1.48  1.47  1.47  1.47  1.47 

   43    1.91  1.87  1.84  1.80  1.77  1.74  1.72  1.71  1.70  1.69  1.68  1.67  1.65  1.64  1.63  1.62  1.62  1.62  1.61  1.61 

   42    2.10  2.05  2.01  1.97  1.93  1.90  1.88  1.87  1.86  1.85  1.85  1.83  1.81  1.80  1.79  1.78  1.77  1.77  1.77  1.77 

   41    2.29  2.24  2.20  2.15  2.11  2.07  2.05  2.04  2.03  2.03  2.02  2.00  1.98  1.97  1.95  1.94  1.93  1.93  1.93  1.93 

   40    2.50  2.44  2.39  2.34  2.29  2.24  2.23  2.22  2.21  2.21  2.20  2.18  2.16  2.14  2.12  2.11  2.11  2.10  2.10  2.10 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   39    2.72  2.67  2.61  2.56  2.50  2.45  2.44  2.42  2.41  2.40  2.39  2.36  2.34  2.32  2.31  2.29  2.29  2.28  2.28  2.28 

   38    2.96  2.90  2.84  2.79  2.73  2.68  2.66  2.64  2.62  2.60  2.58  2.56  2.54  2.51  2.50  2.48  2.48  2.48  2.48  2.48 

   37    3.21  3.15  3.09  3.03  2.97  2.91  2.89  2.86  2.83  2.81  2.79  2.76  2.74  2.72  2.70  2.68  2.67  2.68  2.68  2.68 

   36    3.47  3.41  3.34  3.28  3.22  3.16  3.12  3.09  3.06  3.03  2.99  2.97  2.95  2.92  2.90  2.88  2.88  2.89  2.89  2.90 

   35    3.74  3.67  3.61  3.54  3.48  3.42  3.38  3.33  3.29  3.25  3.21  3.18  3.16  3.13  3.11  3.09  3.10  3.10  3.11  3.12 

   34    3.98  3.91  3.84  3.78  3.71  3.65  3.60  3.56  3.51  3.47  3.43  3.40  3.37  3.34  3.32  3.30  3.30  3.30  3.31  3.32 

   33    4.22  4.15  4.08  4.01  3.95  3.88  3.83  3.79  3.74  3.69  3.65  3.62  3.59  3.56  3.53  3.51  3.51  3.51  3.51  3.52 

   32    4.46  4.39  4.32  4.26  4.19  4.12  4.07  4.02  3.97  3.92  3.87  3.84  3.81  3.78  3.75  3.72  3.72  3.72  3.72  3.72 

   31    4.70  4.63  4.57  4.50  4.43  4.37  4.31  4.26  4.20  4.15  4.10  4.06  4.03  4.00  3.96  3.93  3.93  3.93  3.92  3.92 

   30    4.95  4.88  4.81  4.74  4.68  4.61  4.55  4.50  4.44  4.38  4.33  4.29  4.25  4.22  4.18  4.15  4.14  4.14  4.13  4.13 

  

   29    5.30  5.22  5.15  5.07  5.00  4.92  4.86  4.80  4.74  4.69  4.63  4.59  4.55  4.52  4.48  4.44  4.43  4.43  4.42  4.42 

   28    5.66  5.58  5.49  5.41  5.33  5.24  5.18  5.12  5.06  5.00  4.94  4.90  4.86  4.82  4.78  4.75  4.74  4.73  4.73  4.72 

   27    6.04  5.94  5.85  5.76  5.66  5.57  5.51  5.45  5.39  5.33  5.27  5.22  5.18  5.14  5.10  5.06  5.05  5.04  5.04  5.03 

   26    6.42  6.31  6.21  6.11  6.01  5.91  5.84  5.78  5.72  5.65  5.59  5.55  5.51  5.46  5.42  5.38  5.37  5.36  5.35  5.35 

   25    6.81  6.70  6.58  6.47  6.36  6.25  6.19  6.12  6.06  5.99  5.93  5.88  5.84  5.79  5.75  5.71  5.70  5.69  5.68  5.68 

   24    7.09  6.99  6.89  6.79  6.69  6.59  6.52  6.44  6.37  6.30  6.23  6.17  6.12  6.07  6.03  5.98  5.96  5.95  5.94  5.93 

   23    7.37  7.29  7.20  7.11  7.02  6.94  6.85  6.77  6.69  6.61  6.52  6.47  6.41  6.35  6.30  6.24  6.23  6.21  6.19  6.17 

   22    7.65  7.57  7.50  7.43  7.36  7.28  7.19  7.10  7.00  6.91  6.82  6.76  6.69  6.63  6.57  6.51  6.49  6.46  6.44  6.42 

   21    7.91  7.86  7.80  7.75  7.69  7.63  7.53  7.42  7.32  7.22  7.12  7.05  6.98  6.91  6.84  6.77  6.74  6.72  6.69  6.66 

   20    8.17  8.13  8.10  8.06  8.02  7.98  7.87  7.75  7.64  7.52  7.41  7.33  7.26  7.18  7.10  7.03  7.00  6.96  6.93  6.90 

  

   19    8.55  8.50  8.45  8.40  8.35  8.30  8.18  8.07  7.96  7.84  7.73  7.66  7.59  7.52  7.45  7.39  7.36  7.33  7.31  7.28 

   18    8.92  8.86  8.80  8.74  8.68  8.61  8.50  8.39  8.27  8.16  8.05  7.99  7.93  7.87  7.81  7.75  7.73  7.71  7.69  7.67 

   17    9.30  9.23  9.15  9.08  9.00  8.92  8.81  8.70  8.59  8.48  8.37  8.32  8.26  8.21  8.16  8.11  8.10  8.09  8.07  8.06 

   16    9.67  9.59  9.50  9.41  9.32  9.23  9.12  9.01  8.90  8.79  8.68  8.64  8.60  8.56  8.51  8.47  8.47  8.46  8.46  8.46 

   15   10.04  9.94  9.83  9.73  9.63  9.52  9.42  9.31  9.21  9.10  8.99  8.96  8.93  8.90  8.86  8.83  8.84  8.85  8.86  8.86 

   14   10.38 10.29 10.19 10.09  9.99  9.89  9.79  9.70  9.61  9.51  9.41  9.39  9.35  9.32  9.29  9.25  9.26  9.27  9.28  9.29 

   13   10.70 10.62 10.53 10.44 10.35 10.26 10.18 10.09 10.01  9.92  9.83  9.81  9.78  9.75  9.72  9.68  9.69  9.70  9.71  9.72 

   12   11.03 10.95 10.87 10.78 10.70 10.61 10.55 10.48 10.41 10.34 10.26 10.23 10.20 10.17 10.14 10.11 10.12 10.13 10.14 10.15 

   11   11.34 11.27 11.20 11.13 11.05 10.97 10.91 10.86 10.80 10.74 10.68 10.66 10.63 10.60 10.57 10.54 10.55 10.56 10.57 10.58 

   10   11.64 11.58 11.52 11.46 11.39 11.32 11.28 11.24 11.19 11.15 11.10 11.08 11.05 11.02 10.99 10.96 10.98 10.99 11.00 11.01 

  

    9   11.87 11.81 11.75 11.69 11.63 11.56 11.53 11.49 11.45 11.41 11.36 11.34 11.31 11.28 11.26 11.23 11.24 11.25 11.26 11.27 

    8   12.08 12.03 11.97 11.92 11.85 11.79 11.76 11.72 11.69 11.65 11.61 11.59 11.57 11.54 11.51 11.48 11.49 11.50 11.51 11.52 

    7   12.27 12.22 12.17 12.12 12.07 12.01 11.98 11.95 11.92 11.88 11.84 11.82 11.80 11.78 11.76 11.73 11.74 11.75 11.76 11.76 

    6   12.46 12.41 12.37 12.31 12.26 12.21 12.19 12.16 12.13 12.10 12.06 12.04 12.02 12.00 11.98 11.95 11.97 11.98 11.99 11.99 

    5   12.62 12.58 12.54 12.50 12.45 12.40 12.38 12.35 12.32 12.29 12.26 12.25 12.23 12.22 12.19 12.17 12.18 12.18 12.19 12.20 

    4   12.77 12.74 12.70 12.65 12.61 12.56 12.54 12.51 12.48 12.45 12.42 12.40 12.38 12.36 12.34 12.32 12.33 12.33 12.33 12.33 

    3   12.91 12.87 12.83 12.79 12.75 12.70 12.68 12.65 12.62 12.59 12.55 12.54 12.52 12.50 12.47 12.45 12.45 12.45 12.45 12.45 

    2   13.03 13.00 12.96 12.92 12.87 12.83 12.80 12.78 12.75 12.72 12.68 12.66 12.64 12.61 12.59 12.56 12.56 12.56 12.55 12.54 

    1   13.13 13.10 13.06 13.02 12.98 12.94 12.91 12.88 12.85 12.82 12.78 12.76 12.74 12.72 12.69 12.66 12.65 12.65 12.64 12.63 

    0   13.22 13.19 13.15 13.11 13.07 13.03 13.00 12.97 12.94 12.91 12.87 12.85 12.82 12.80 12.77 12.74 12.73 12.72 12.71 12.69 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   -1   13.29 13.26 13.22 13.19 13.15 13.11 13.08 13.05 13.02 12.98 12.95 12.93 12.90 12.87 12.84 12.81 12.80 12.79 12.78 12.76 

   -2   13.34 13.31 13.28 13.24 13.21 13.17 13.14 13.11 13.08 13.04 13.01 12.98 12.96 12.93 12.90 12.87 12.86 12.85 12.83 12.81 

   -3   13.38 13.35 13.32 13.28 13.24 13.21 13.18 13.15 13.12 13.08 13.05 13.02 13.00 12.97 12.94 12.91 12.90 12.88 12.87 12.85 

   -4   13.39 13.36 13.33 13.30 13.27 13.24 13.21 13.18 13.14 13.11 13.07 13.05 13.02 13.00 12.96 12.93 12.92 12.90 12.88 12.86 

   -5   13.40 13.37 13.34 13.31 13.28 13.24 13.21 13.18 13.15 13.12 13.08 13.05 13.03 13.00 12.97 12.94 12.92 12.90 12.88 12.86 

   -6   13.43 13.40 13.37 13.34 13.31 13.27 13.25 13.22 13.18 13.14 13.11 13.08 13.06 13.03 13.00 12.97 12.95 12.93 12.91 12.89 

   -7   13.44 13.41 13.38 13.35 13.32 13.29 13.26 13.23 13.20 13.16 13.13 13.10 13.07 13.04 13.01 12.98 12.97 12.95 12.92 12.90 

   -8   13.43 13.41 13.38 13.35 13.32 13.28 13.25 13.23 13.19 13.16 13.13 13.10 13.08 13.05 13.02 12.98 12.96 12.94 12.92 12.89 

   -9   13.41 13.39 13.36 13.33 13.30 13.26 13.24 13.21 13.18 13.15 13.11 13.09 13.06 13.03 13.00 12.96 12.95 12.92 12.90 12.87 

  

  -10   13.38 13.35 13.32 13.29 13.26 13.23 13.20 13.18 13.15 13.11 13.08 13.05 13.03 13.00 12.96 12.93 12.91 12.89 12.86 12.84 

  -11   13.37 13.34 13.31 13.28 13.25 13.22 13.19 13.16 13.14 13.10 13.07 13.04 13.02 12.99 12.95 12.92 12.90 12.88 12.85 12.82 

  -12   13.34 13.31 13.29 13.26 13.23 13.19 13.17 13.14 13.11 13.08 13.05 13.02 12.99 12.96 12.93 12.90 12.87 12.85 12.82 12.79 

  -13   13.30 13.27 13.24 13.22 13.19 13.15 13.13 13.10 13.07 13.04 13.01 12.98 12.95 12.92 12.89 12.86 12.83 12.81 12.78 12.75 

  -14   13.24 13.21 13.19 13.16 13.13 13.10 13.08 13.05 13.02 12.99 12.96 12.93 12.90 12.87 12.84 12.81 12.78 12.75 12.72 12.69 

  -15   13.17 13.14 13.12 13.09 13.06 13.03 13.01 12.98 12.95 12.92 12.89 12.86 12.84 12.81 12.77 12.74 12.71 12.69 12.66 12.62 

  -16   13.12 13.10 13.07 13.05 13.02 12.99 12.96 12.93 12.90 12.87 12.85 12.82 12.79 12.76 12.73 12.70 12.67 12.64 12.61 12.58 

  -17   13.07 13.04 13.01 12.99 12.96 12.93 12.91 12.88 12.85 12.82 12.78 12.76 12.73 12.70 12.67 12.64 12.61 12.58 12.55 12.52 

  -18   12.99 12.97 12.94 12.92 12.89 12.86 12.83 12.80 12.78 12.75 12.72 12.69 12.66 12.63 12.60 12.56 12.54 12.51 12.48 12.45 

  -19   12.91 12.88 12.86 12.83 12.80 12.78 12.75 12.72 12.69 12.66 12.63 12.61 12.58 12.55 12.52 12.48 12.46 12.43 12.39 12.36 

  

  -20   12.81 12.79 12.76 12.73 12.71 12.68 12.65 12.63 12.60 12.57 12.54 12.51 12.48 12.45 12.42 12.39 12.36 12.34 12.30 12.27 

  -21   12.73 12.71 12.69 12.66 12.63 12.61 12.58 12.55 12.53 12.50 12.47 12.44 12.41 12.38 12.35 12.32 12.29 12.26 12.23 12.19 

  -22   12.64 12.62 12.60 12.57 12.55 12.52 12.50 12.47 12.44 12.41 12.38 12.36 12.33 12.30 12.27 12.23 12.21 12.17 12.14 12.10 

  -23   12.54 12.52 12.50 12.47 12.45 12.42 12.40 12.37 12.34 12.32 12.29 12.26 12.23 12.20 12.17 12.14 12.11 12.08 12.04 12.01 

  -24   12.43 12.40 12.38 12.36 12.34 12.31 12.29 12.26 12.24 12.21 12.18 12.15 12.12 12.09 12.06 12.03 12.00 11.97 11.93 11.90 

  -25   12.30 12.28 12.26 12.24 12.21 12.19 12.17 12.14 12.12 12.09 12.06 12.03 12.00 11.97 11.94 11.91 11.88 11.85 11.82 11.78 

  -26   12.19 12.17 12.15 12.13 12.11 12.09 12.07 12.04 12.02 11.99 11.96 11.93 11.91 11.88 11.85 11.81 11.78 11.75 11.71 11.67 

  -27   12.08 12.06 12.04 12.02 11.99 11.97 11.95 11.93 11.91 11.88 11.85 11.83 11.80 11.77 11.74 11.70 11.67 11.63 11.60 11.56 

  -28   11.94 11.93 11.91 11.89 11.87 11.85 11.83 11.80 11.78 11.76 11.73 11.71 11.68 11.65 11.62 11.58 11.55 11.51 11.47 11.43 

  -29   11.80 11.78 11.77 11.75 11.73 11.71 11.69 11.67 11.65 11.63 11.60 11.57 11.55 11.52 11.48 11.45 11.42 11.38 11.34 11.29 

  

  -30   11.65 11.63 11.62 11.60 11.58 11.56 11.54 11.52 11.50 11.48 11.46 11.43 11.41 11.38 11.34 11.31 11.27 11.23 11.19 11.15 

  -31   11.51 11.50 11.49 11.47 11.46 11.44 11.42 11.40 11.38 11.36 11.33 11.30 11.28 11.24 11.21 11.18 11.14 11.09 11.05 11.00 

  -32   11.36 11.35 11.34 11.33 11.31 11.30 11.28 11.27 11.25 11.22 11.20 11.17 11.13 11.10 11.06 11.03 10.99 10.95 10.90 10.86 

  -33   11.21 11.20 11.19 11.18 11.17 11.15 11.13 11.11 11.10 11.08 11.05 11.02 10.99 10.95 10.91 10.87 10.83 10.79 10.74 10.69 

  -34   11.04 11.03 11.03 11.02 11.01 11.00 10.98 10.96 10.94 10.92 10.89 10.86 10.82 10.79 10.75 10.71 10.67 10.62 10.57 10.53 

  -35   10.85 10.85 10.85 10.84 10.84 10.83 10.81 10.80 10.78 10.75 10.73 10.69 10.66 10.62 10.57 10.53 10.49 10.45 10.40 10.35 

  -36   10.67 10.67 10.66 10.65 10.65 10.64 10.62 10.60 10.58 10.56 10.54 10.50 10.47 10.43 10.39 10.35 10.31 10.27 10.22 10.17 

  -37   10.47 10.47 10.47 10.47 10.46 10.45 10.43 10.41 10.38 10.35 10.33 10.30 10.27 10.24 10.20 10.17 10.12 10.08 10.04  9.99 

  -38   10.26 10.26 10.26 10.26 10.25 10.25 10.23 10.21 10.18 10.15 10.12 10.09 10.06 10.03 10.00  9.96  9.93  9.89  9.84  9.80 

  -39   10.04 10.05 10.04 10.04 10.04 10.04 10.01  9.99  9.96  9.93  9.90  9.88  9.85  9.83  9.80  9.76  9.72  9.68  9.64  9.59 

  



293 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

  -40    9.82  9.82  9.83  9.83  9.82  9.82  9.79  9.77  9.73  9.70  9.67  9.65  9.63  9.60  9.58  9.55  9.51  9.48  9.43  9.39 

  -41    9.48  9.50  9.52  9.54  9.56  9.57  9.56  9.55  9.53  9.51  9.48  9.46  9.44  9.42  9.40  9.37  9.34  9.30  9.26  9.22 

  -42    9.14  9.18  9.22  9.25  9.29  9.32  9.32  9.31  9.31  9.30  9.28  9.27  9.26  9.24  9.22  9.19  9.16  9.12  9.07  9.03 

  -43    8.80  8.86  8.91  8.97  9.02  9.07  9.07  9.08  9.08  9.08  9.08  9.07  9.05  9.04  9.02  9.00  8.96  8.93  8.89  8.84 

  -44    8.47  8.54  8.60  8.67  8.74  8.80  8.82  8.83  8.85  8.86  8.86  8.86  8.84  8.83  8.82  8.80  8.76  8.73  8.68  8.64 

  -45    8.13  8.21  8.29  8.38  8.46  8.54  8.56  8.58  8.61  8.62  8.64  8.64  8.63  8.62  8.61  8.59  8.56  8.52  8.48  8.44 

  -46    7.66  7.74  7.82  7.90  7.99  8.07  8.11  8.15  8.19  8.22  8.26  8.26  8.26  8.26  8.26  8.26  8.23  8.21  8.18  8.15 

  -47    7.20  7.28  7.36  7.45  7.53  7.61  7.67  7.72  7.77  7.83  7.88  7.89  7.90  7.91  7.92  7.92  7.91  7.90  7.88  7.86 

  -48    6.75  6.84  6.92  7.00  7.08  7.17  7.24  7.31  7.37  7.44  7.51  7.53  7.55  7.56  7.58  7.59  7.59  7.59  7.58  7.57 

  -49    6.32  6.41  6.49  6.57  6.65  6.74  6.82  6.90  6.98  7.06  7.14  7.17  7.20  7.22  7.24  7.26  7.27  7.27  7.28  7.28 

  

  -50    5.91  5.99  6.07  6.16  6.24  6.32  6.41  6.50  6.60  6.69  6.78  6.82  6.85  6.88  6.91  6.94  6.95  6.97  6.98  6.98 

  -51    5.61  5.68  5.75  5.82  5.89  5.95  6.03  6.11  6.19  6.27  6.34  6.37  6.40  6.43  6.45  6.48  6.49  6.51  6.52  6.53 

  -52    5.31  5.37  5.43  5.48  5.54  5.60  5.67  5.73  5.80  5.86  5.93  5.95  5.97  5.99  6.01  6.03  6.05  6.06  6.07  6.08 

  -53    5.02  5.07  5.11  5.16  5.21  5.25  5.31  5.36  5.42  5.47  5.52  5.54  5.56  5.58  5.59  5.60  5.62  5.63  5.65  5.66 

  -54    4.73  4.77  4.81  4.85  4.89  4.92  4.96  5.01  5.05  5.09  5.13  5.15  5.16  5.17  5.18  5.19  5.21  5.23  5.24  5.25 

  -55    4.46  4.49  4.52  4.55  4.57  4.60  4.63  4.67  4.70  4.73  4.76  4.77  4.78  4.79  4.80  4.80  4.82  4.83  4.85  4.86 

  -56    4.17  4.20  4.24  4.27  4.30  4.33  4.37  4.41  4.45  4.48  4.52  4.53  4.54  4.55  4.56  4.57  4.59  4.60  4.61  4.62 

  -57    3.89  3.92  3.96  4.00  4.03  4.07  4.11  4.15  4.19  4.24  4.28  4.29  4.31  4.32  4.33  4.35  4.36  4.37  4.38  4.39 

  -58    3.61  3.66  3.70  3.74  3.78  3.81  3.86  3.91  3.95  4.00  4.04  4.06  4.08  4.09  4.11  4.12  4.13  4.14  4.15  4.15 

  -59    3.36  3.40  3.44  3.48  3.53  3.57  3.62  3.66  3.71  3.76  3.81  3.83  3.85  3.87  3.88  3.90  3.91  3.92  3.92  3.93 

  

  -60    3.11  3.15  3.20  3.24  3.29  3.33  3.38  3.43  3.48  3.53  3.58  3.60  3.62  3.64  3.66  3.68  3.69  3.69  3.70  3.70 

  -61    2.87  2.91  2.96  3.00  3.04  3.09  3.13  3.18  3.23  3.28  3.32  3.34  3.36  3.38  3.39  3.41  3.42  3.42  3.42  3.43 

  -62    2.64  2.69  2.73  2.77  2.81  2.85  2.90  2.95  2.99  3.04  3.08  3.10  3.11  3.12  3.14  3.15  3.15  3.16  3.16  3.16 

  -63    2.43  2.47  2.51  2.55  2.59  2.63  2.68  2.72  2.76  2.80  2.85  2.86  2.87  2.88  2.89  2.90  2.91  2.91  2.91  2.91 

  -64    2.22  2.26  2.30  2.34  2.38  2.42  2.46  2.50  2.54  2.58  2.62  2.63  2.64  2.65  2.66  2.66  2.67  2.67  2.67  2.68 

  -65    2.03  2.07  2.11  2.14  2.18  2.22  2.26  2.30  2.33  2.37  2.41  2.42  2.43  2.43  2.44  2.44  2.44  2.45  2.45  2.45 

  -66    1.87  1.90  1.93  1.97  2.00  2.03  2.07  2.10  2.13  2.17  2.20  2.21  2.22  2.23  2.24  2.24  2.24  2.25  2.25  2.25 

  -67    1.71  1.74  1.77  1.80  1.82  1.85  1.88  1.91  1.94  1.97  2.00  2.02  2.03  2.04  2.05  2.06  2.06  2.06  2.06  2.06 

  -68    1.56  1.59  1.61  1.64  1.66  1.69  1.71  1.74  1.77  1.79  1.82  1.83  1.84  1.85  1.87  1.88  1.88  1.88  1.88  1.88 

  -69    1.42  1.44  1.47  1.49  1.51  1.53  1.55  1.57  1.60  1.62  1.64  1.66  1.67  1.68  1.70  1.71  1.71  1.71  1.71  1.70 

  

  -70    1.29  1.31  1.33  1.34  1.36  1.38  1.40  1.42  1.44  1.46  1.48  1.49  1.51  1.52  1.54  1.55  1.55  1.55  1.55  1.54 

  -71    1.16  1.18  1.19  1.21  1.23  1.24  1.26  1.27  1.29  1.31  1.32  1.34  1.35  1.36  1.38  1.39  1.39  1.39  1.39  1.39 

  -72    1.04  1.05  1.07  1.08  1.10  1.11  1.13  1.14  1.15  1.16  1.18  1.19  1.20  1.22  1.23  1.24  1.24  1.25  1.25  1.25 

  -73    0.93  0.94  0.95  0.97  0.98  0.99  1.00  1.01  1.02  1.03  1.04  1.06  1.07  1.08  1.09  1.10  1.11  1.11  1.12  1.12 

  -74    0.83  0.84  0.85  0.86  0.87  0.88  0.89  0.90  0.91  0.91  0.92  0.93  0.94  0.95  0.97  0.98  0.98  0.99  0.99  1.00 

  -75    0.73  0.74  0.75  0.76  0.77  0.78  0.79  0.79  0.80  0.80  0.81  0.82  0.83  0.84  0.85  0.86  0.87  0.87  0.88  0.88 

  -76    0.64  0.65  0.66  0.67  0.68  0.69  0.69  0.70  0.71  0.71  0.72  0.73  0.73  0.74  0.75  0.76  0.77  0.77  0.78  0.78 

  -77    0.56  0.57  0.58  0.59  0.59  0.60  0.61  0.61  0.62  0.63  0.63  0.64  0.65  0.65  0.66  0.67  0.67  0.68  0.68  0.69 

  -78    0.49  0.50  0.50  0.51  0.52  0.52  0.53  0.54  0.54  0.55  0.55  0.56  0.57  0.57  0.58  0.58  0.59  0.59  0.60  0.60 

  -79    0.42  0.43  0.44  0.44  0.45  0.45  0.46  0.47  0.47  0.48  0.48  0.49  0.49  0.50  0.50  0.51  0.51  0.52  0.52  0.52 

  

  -80    0.37  0.37  0.38  0.38  0.39  0.39  0.40  0.40  0.41  0.41  0.42  0.42  0.43  0.43  0.43  0.44  0.44  0.45  0.45  0.45 

  -81    0.32  0.32  0.33  0.33  0.34  0.34  0.35  0.35  0.36  0.36  0.37  0.37  0.37  0.38  0.38  0.38  0.38  0.39  0.39  0.39 

  -82    0.28  0.28  0.28  0.29  0.29  0.30  0.30  0.31  0.31  0.32  0.32  0.32  0.33  0.33  0.33  0.33  0.33  0.33  0.34  0.34 

  -83    0.24  0.24  0.25  0.25  0.25  0.25  0.26  0.27  0.27  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.29  0.29 

  -84    0.21  0.21  0.21  0.21  0.22  0.22  0.22  0.23  0.23  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.25 

  -85    0.18  0.18  0.18  0.18  0.18  0.19  0.19  0.20  0.20  0.21  0.21  0.21  0.21  0.21  0.20  0.20  0.20  0.20  0.21  0.21 

  -86    0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17 

  -87    0.13  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14 

  -88    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12 

  -89    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 



294 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80   19.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01 

   71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   70    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  

   69    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02 

   68    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   67    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03 

   66    0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04 

   65    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05 

   64    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.08 

   63    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10 

   62    0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.14  0.14 

   61    0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.15  0.16  0.16  0.16  0.16  0.16  0.17  0.17  0.18  0.18  0.19 

   60    0.17  0.17  0.17  0.17  0.17  0.17  0.18  0.18  0.19  0.20  0.21  0.21  0.21  0.22  0.22  0.22  0.23  0.23  0.24  0.24 

  

   59    0.20  0.20  0.20  0.20  0.21  0.21  0.21  0.22  0.23  0.24  0.25  0.25  0.25  0.26  0.26  0.26  0.27  0.28  0.28  0.29 

   58    0.24  0.24  0.24  0.25  0.25  0.25  0.26  0.27  0.27  0.28  0.29  0.30  0.30  0.30  0.30  0.31  0.32  0.33  0.34  0.35 

   57    0.28  0.28  0.29  0.29  0.30  0.30  0.31  0.32  0.32  0.33  0.34  0.35  0.35  0.35  0.36  0.36  0.37  0.38  0.39  0.41 

   56    0.33  0.33  0.34  0.34  0.35  0.36  0.36  0.37  0.38  0.39  0.40  0.40  0.40  0.41  0.41  0.42  0.43  0.45  0.46  0.48 

   55    0.38  0.39  0.39  0.40  0.41  0.42  0.43  0.43  0.44  0.45  0.46  0.46  0.47  0.47  0.47  0.48  0.50  0.52  0.54  0.56 

   54    0.44  0.45  0.45  0.46  0.47  0.48  0.49  0.50  0.51  0.52  0.53  0.53  0.54  0.54  0.55  0.56  0.58  0.60  0.62  0.64 

   53    0.51  0.51  0.52  0.53  0.54  0.55  0.56  0.57  0.58  0.59  0.60  0.61  0.62  0.62  0.63  0.64  0.66  0.68  0.71  0.73 

   52    0.58  0.59  0.59  0.61  0.62  0.63  0.64  0.65  0.66  0.67  0.69  0.69  0.70  0.71  0.73  0.74  0.76  0.78  0.80  0.83 

   51    0.65  0.66  0.67  0.69  0.70  0.71  0.72  0.73  0.75  0.76  0.77  0.79  0.80  0.81  0.83  0.84  0.87  0.89  0.91  0.94 

   50    0.74  0.75  0.76  0.77  0.79  0.80  0.81  0.82  0.84  0.85  0.87  0.89  0.90  0.92  0.94  0.96  0.98  1.00  1.03  1.05 

  

   49    0.84  0.85  0.86  0.87  0.89  0.90  0.91  0.93  0.94  0.96  0.98  1.00  1.01  1.03  1.05  1.07  1.10  1.13  1.15  1.19 

   48    0.95  0.96  0.97  0.98  0.99  1.01  1.02  1.04  1.06  1.08  1.10  1.12  1.13  1.15  1.17  1.20  1.23  1.26  1.29  1.33 

   47    1.07  1.07  1.08  1.10  1.11  1.12  1.14  1.16  1.18  1.20  1.23  1.24  1.26  1.28  1.31  1.33  1.37  1.40  1.44  1.48 

   46    1.19  1.20  1.21  1.22  1.23  1.25  1.27  1.29  1.31  1.34  1.36  1.38  1.40  1.42  1.45  1.47  1.51  1.56  1.60  1.65 

   45    1.33  1.34  1.34  1.35  1.37  1.38  1.40  1.43  1.45  1.48  1.51  1.53  1.55  1.57  1.59  1.62  1.67  1.72  1.77  1.83 

   44    1.47  1.48  1.48  1.50  1.51  1.52  1.55  1.57  1.60  1.63  1.66  1.68  1.71  1.73  1.76  1.79  1.84  1.89  1.95  2.00 

   43    1.61  1.62  1.63  1.64  1.66  1.67  1.70  1.73  1.76  1.79  1.83  1.85  1.88  1.91  1.94  1.97  2.02  2.07  2.13  2.19 

   42    1.77  1.78  1.79  1.80  1.82  1.83  1.86  1.89  1.93  1.96  2.00  2.03  2.06  2.09  2.12  2.16  2.21  2.26  2.32  2.38 

   41    1.93  1.94  1.95  1.97  1.98  2.00  2.03  2.07  2.10  2.14  2.18  2.21  2.25  2.28  2.32  2.37  2.41  2.47  2.52  2.58 

   40    2.10  2.11  2.13  2.14  2.16  2.18  2.21  2.25  2.29  2.33  2.37  2.41  2.44  2.49  2.53  2.58  2.63  2.68  2.73  2.79 

  



295 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   39    2.29  2.30  2.31  2.33  2.35  2.37  2.40  2.44  2.48  2.52  2.57  2.61  2.65  2.70  2.75  2.80  2.85  2.90  2.96  3.02 

   38    2.48  2.50  2.51  2.53  2.55  2.57  2.60  2.64  2.68  2.73  2.77  2.82  2.87  2.92  2.97  3.03  3.08  3.14  3.20  3.27 

   37    2.69  2.70  2.72  2.73  2.75  2.77  2.81  2.85  2.89  2.94  2.99  3.04  3.09  3.15  3.21  3.27  3.33  3.39  3.45  3.52 

   36    2.91  2.92  2.93  2.95  2.97  2.99  3.02  3.07  3.11  3.16  3.21  3.26  3.32  3.38  3.45  3.52  3.58  3.65  3.72  3.79 

   35    3.13  3.14  3.16  3.17  3.19  3.21  3.25  3.29  3.34  3.39  3.44  3.50  3.56  3.63  3.70  3.78  3.84  3.91  3.99  4.07 

   34    3.33  3.34  3.36  3.37  3.39  3.42  3.46  3.51  3.56  3.61  3.67  3.73  3.80  3.87  3.94  4.02  4.09  4.17  4.25  4.33 

   33    3.53  3.54  3.56  3.58  3.60  3.63  3.68  3.73  3.78  3.84  3.90  3.96  4.03  4.11  4.18  4.27  4.34  4.42  4.51  4.60 

   32    3.73  3.74  3.77  3.79  3.82  3.84  3.89  3.95  4.01  4.07  4.14  4.20  4.27  4.35  4.43  4.52  4.60  4.69  4.78  4.88 

   31    3.93  3.95  3.97  4.00  4.03  4.06  4.12  4.18  4.24  4.31  4.38  4.45  4.52  4.60  4.68  4.77  4.86  4.96  5.06  5.17 

   30    4.13  4.16  4.18  4.21  4.24  4.28  4.34  4.41  4.47  4.54  4.62  4.69  4.77  4.85  4.94  5.03  5.13  5.23  5.34  5.46 

  

   29    4.42  4.45  4.47  4.50  4.54  4.57  4.63  4.70  4.77  4.84  4.92  5.00  5.09  5.18  5.28  5.39  5.50  5.62  5.75  5.88 

   28    4.72  4.74  4.77  4.80  4.84  4.87  4.94  5.00  5.07  5.14  5.22  5.32  5.42  5.53  5.64  5.76  5.89  6.03  6.17  6.32 

   27    5.03  5.05  5.08  5.11  5.15  5.18  5.25  5.31  5.38  5.46  5.53  5.65  5.76  5.89  6.01  6.15  6.30  6.45  6.61  6.78 

   26    5.34  5.37  5.40  5.43  5.47  5.50  5.57  5.63  5.70  5.78  5.85  5.98  6.11  6.25  6.40  6.55  6.72  6.89  7.07  7.26 

   25    5.67  5.70  5.73  5.76  5.79  5.83  5.89  5.96  6.03  6.10  6.18  6.33  6.48  6.63  6.79  6.96  7.15  7.34  7.55  7.76 

   24    5.92  5.95  5.98  6.01  6.04  6.08  6.16  6.25  6.34  6.44  6.54  6.66  6.80  6.94  7.08  7.23  7.43  7.63  7.85  8.07 

   23    6.16  6.19  6.22  6.25  6.29  6.33  6.44  6.55  6.66  6.78  6.90  7.01  7.12  7.24  7.37  7.50  7.71  7.92  8.15  8.38 

   22    6.40  6.43  6.47  6.50  6.53  6.57  6.71  6.84  6.98  7.12  7.27  7.36  7.45  7.55  7.65  7.76  7.98  8.21  8.44  8.68 

   21    6.64  6.67  6.70  6.74  6.78  6.81  6.98  7.14  7.31  7.48  7.65  7.71  7.78  7.85  7.93  8.02  8.25  8.49  8.73  8.99 

   20    6.87  6.90  6.94  6.97  7.01  7.05  7.24  7.44  7.63  7.83  8.03  8.07  8.11  8.16  8.21  8.27  8.51  8.76  9.02  9.28 

  

   19    7.26  7.30  7.34  7.38  7.43  7.47  7.66  7.85  8.04  8.23  8.42  8.48  8.54  8.61  8.69  8.77  8.99  9.22  9.46  9.71 

   18    7.65  7.70  7.75  7.80  7.85  7.90  8.08  8.27  8.45  8.63  8.82  8.90  8.99  9.08  9.18  9.29  9.49  9.69  9.91 10.14 

   17    8.05  8.11  8.17  8.22  8.28  8.34  8.52  8.69  8.87  9.04  9.22  9.33  9.44  9.56  9.69  9.82  9.99 10.18 10.37 10.57 

   16    8.46  8.53  8.59  8.66  8.72  8.79  8.96  9.12  9.29  9.46  9.63  9.77  9.90 10.05 10.20 10.36 10.51 10.66 10.83 11.01 

   15    8.87  8.95  9.02  9.10  9.17  9.25  9.40  9.56  9.72  9.88 10.04 10.20 10.37 10.55 10.72 10.91 11.03 11.16 11.29 11.44 

   14    9.30  9.37  9.44  9.52  9.59  9.66  9.80  9.95 10.09 10.24 10.39 10.53 10.68 10.83 10.99 11.16 11.27 11.38 11.51 11.64 

   13    9.72  9.80  9.87  9.94 10.01 10.08 10.21 10.33 10.46 10.59 10.73 10.85 10.98 11.12 11.26 11.40 11.50 11.60 11.70 11.82 

   12   10.16 10.23 10.29 10.36 10.43 10.50 10.61 10.72 10.83 10.95 11.07 11.17 11.27 11.39 11.51 11.63 11.71 11.79 11.89 11.99 

   11   10.59 10.66 10.72 10.79 10.85 10.91 11.01 11.10 11.20 11.30 11.40 11.48 11.56 11.65 11.75 11.85 11.91 11.98 12.06 12.14 

   10   11.02 11.08 11.14 11.21 11.27 11.33 11.41 11.48 11.56 11.64 11.72 11.78 11.84 11.90 11.97 12.05 12.09 12.15 12.21 12.28 

  

    9   11.28 11.34 11.39 11.44 11.49 11.54 11.61 11.67 11.74 11.81 11.89 11.94 11.99 12.05 12.11 12.18 12.22 12.27 12.33 12.39 

    8   11.53 11.58 11.62 11.66 11.71 11.75 11.80 11.86 11.92 11.98 12.04 12.08 12.13 12.18 12.24 12.30 12.34 12.38 12.43 12.50 

    7   11.77 11.80 11.83 11.87 11.90 11.93 11.98 12.03 12.08 12.12 12.18 12.21 12.25 12.30 12.35 12.40 12.43 12.47 12.52 12.58 

    6   11.99 12.02 12.04 12.06 12.08 12.10 12.14 12.17 12.21 12.25 12.29 12.32 12.36 12.39 12.44 12.48 12.51 12.55 12.59 12.64 

    5   12.20 12.21 12.23 12.24 12.25 12.26 12.28 12.30 12.33 12.36 12.39 12.41 12.44 12.47 12.51 12.55 12.57 12.60 12.64 12.68 

    4   12.33 12.34 12.35 12.35 12.36 12.37 12.39 12.42 12.44 12.46 12.49 12.51 12.53 12.56 12.59 12.63 12.65 12.68 12.71 12.75 

    3   12.45 12.45 12.46 12.46 12.46 12.46 12.48 12.50 12.52 12.54 12.56 12.58 12.61 12.63 12.66 12.69 12.71 12.73 12.76 12.80 

    2   12.54 12.54 12.54 12.55 12.55 12.55 12.56 12.58 12.59 12.60 12.62 12.64 12.66 12.68 12.71 12.74 12.75 12.77 12.80 12.83 

    1   12.61 12.62 12.62 12.61 12.61 12.60 12.62 12.63 12.64 12.66 12.67 12.68 12.70 12.71 12.74 12.76 12.78 12.79 12.82 12.85 

    0   12.67 12.67 12.66 12.66 12.66 12.65 12.66 12.67 12.67 12.68 12.69 12.70 12.71 12.73 12.75 12.77 12.78 12.79 12.82 12.84 

  



296 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   -1   12.74 12.74 12.73 12.72 12.71 12.71 12.71 12.72 12.73 12.74 12.74 12.75 12.76 12.77 12.79 12.81 12.81 12.82 12.84 12.86 

   -2   12.79 12.79 12.78 12.77 12.77 12.75 12.76 12.76 12.76 12.77 12.77 12.78 12.78 12.80 12.81 12.83 12.83 12.84 12.85 12.87 

   -3   12.83 12.82 12.81 12.80 12.79 12.78 12.78 12.78 12.79 12.79 12.79 12.79 12.79 12.80 12.81 12.82 12.82 12.83 12.84 12.86 

   -4   12.84 12.83 12.83 12.82 12.80 12.79 12.79 12.78 12.78 12.78 12.79 12.79 12.79 12.79 12.80 12.80 12.80 12.80 12.81 12.82 

   -5   12.84 12.83 12.82 12.81 12.79 12.78 12.78 12.77 12.77 12.76 12.76 12.76 12.76 12.76 12.76 12.77 12.77 12.77 12.77 12.78 

   -6   12.86 12.85 12.84 12.83 12.82 12.80 12.79 12.79 12.78 12.78 12.77 12.77 12.76 12.76 12.76 12.76 12.76 12.75 12.76 12.76 

   -7   12.87 12.86 12.85 12.83 12.82 12.80 12.79 12.79 12.78 12.77 12.76 12.75 12.75 12.75 12.74 12.75 12.74 12.73 12.73 12.74 

   -8   12.87 12.85 12.84 12.82 12.81 12.79 12.78 12.77 12.76 12.75 12.74 12.73 12.72 12.72 12.71 12.71 12.70 12.69 12.69 12.69 

   -9   12.84 12.83 12.81 12.80 12.78 12.76 12.75 12.73 12.72 12.71 12.70 12.69 12.68 12.67 12.66 12.66 12.64 12.64 12.63 12.63 

  

  -10   12.81 12.79 12.77 12.75 12.73 12.71 12.70 12.69 12.67 12.66 12.64 12.63 12.62 12.61 12.60 12.59 12.58 12.56 12.56 12.55 

  -11   12.79 12.78 12.76 12.74 12.72 12.69 12.68 12.66 12.64 12.63 12.61 12.60 12.59 12.57 12.56 12.55 12.53 12.52 12.51 12.50 

  -12   12.76 12.74 12.73 12.70 12.68 12.66 12.64 12.63 12.61 12.59 12.57 12.55 12.53 12.52 12.51 12.49 12.48 12.46 12.45 12.44 

  -13   12.72 12.70 12.68 12.66 12.63 12.60 12.59 12.57 12.55 12.53 12.51 12.50 12.48 12.46 12.44 12.43 12.41 12.39 12.37 12.35 

  -14   12.66 12.64 12.62 12.59 12.57 12.54 12.52 12.50 12.48 12.46 12.44 12.42 12.40 12.38 12.37 12.35 12.33 12.31 12.29 12.27 

  -15   12.59 12.57 12.54 12.52 12.49 12.46 12.44 12.42 12.40 12.37 12.35 12.33 12.31 12.29 12.27 12.25 12.22 12.20 12.18 12.16 

  -16   12.54 12.52 12.49 12.47 12.44 12.41 12.39 12.36 12.34 12.32 12.29 12.27 12.24 12.22 12.20 12.18 12.15 12.12 12.10 12.08 

  -17   12.49 12.46 12.43 12.40 12.37 12.34 12.32 12.30 12.27 12.24 12.22 12.19 12.17 12.14 12.11 12.09 12.06 12.03 12.01 11.98 

  -18   12.41 12.39 12.36 12.33 12.30 12.26 12.24 12.21 12.19 12.16 12.13 12.10 12.08 12.05 12.02 11.99 11.96 11.93 11.90 11.87 

  -19   12.33 12.30 12.27 12.24 12.21 12.17 12.15 12.12 12.09 12.06 12.03 12.00 11.97 11.94 11.91 11.88 11.84 11.81 11.78 11.75 

  

  -20   12.23 12.20 12.17 12.14 12.10 12.07 12.04 12.01 11.98 11.95 11.92 11.89 11.85 11.82 11.79 11.75 11.72 11.69 11.65 11.62 

  -21   12.16 12.13 12.09 12.06 12.02 11.98 11.96 11.93 11.90 11.87 11.84 11.80 11.77 11.73 11.69 11.65 11.62 11.58 11.54 11.51 

  -22   12.07 12.04 12.00 11.97 11.93 11.90 11.86 11.83 11.80 11.77 11.73 11.69 11.66 11.62 11.58 11.55 11.51 11.47 11.42 11.38 

  -23   11.97 11.94 11.90 11.87 11.83 11.79 11.76 11.73 11.70 11.66 11.62 11.59 11.55 11.51 11.46 11.42 11.38 11.33 11.28 11.24 

  -24   11.86 11.83 11.79 11.76 11.72 11.67 11.64 11.61 11.57 11.54 11.50 11.47 11.42 11.38 11.34 11.29 11.24 11.19 11.14 11.09 

  -25   11.74 11.71 11.67 11.63 11.59 11.55 11.52 11.48 11.45 11.41 11.37 11.33 11.29 11.24 11.20 11.15 11.10 11.05 10.99 10.94 

  -26   11.63 11.60 11.56 11.52 11.48 11.43 11.40 11.36 11.32 11.28 11.24 11.19 11.15 11.10 11.05 11.01 10.95 10.89 10.83 10.77 

  -27   11.51 11.48 11.44 11.40 11.35 11.31 11.27 11.23 11.18 11.14 11.09 11.05 11.00 10.95 10.91 10.85 10.80 10.73 10.67 10.61 

  -28   11.39 11.35 11.31 11.26 11.22 11.17 11.13 11.08 11.04 10.99 10.94 10.89 10.84 10.79 10.74 10.69 10.63 10.56 10.50 10.43 

  -29   11.25 11.21 11.16 11.12 11.08 11.03 10.98 10.93 10.88 10.83 10.77 10.72 10.68 10.63 10.57 10.52 10.46 10.39 10.32 10.25 

  

  -30   11.10 11.06 11.01 10.97 10.92 10.87 10.82 10.77 10.72 10.66 10.60 10.55 10.50 10.45 10.40 10.34 10.27 10.20 10.13 10.06 

  -31   10.96 10.92 10.87 10.83 10.78 10.73 10.68 10.63 10.57 10.51 10.45 10.40 10.35 10.30 10.24 10.18 10.11 10.04  9.97  9.90 

  -32   10.81 10.77 10.72 10.68 10.63 10.58 10.53 10.47 10.42 10.36 10.30 10.25 10.19 10.14 10.08 10.01  9.95  9.88  9.80  9.73 

  -33   10.65 10.61 10.56 10.52 10.47 10.42 10.37 10.31 10.26 10.20 10.14 10.08 10.03  9.97  9.90  9.84  9.77  9.70  9.63  9.56 

  -34   10.47 10.43 10.39 10.35 10.30 10.25 10.20 10.14 10.09 10.03  9.97  9.91  9.85  9.79  9.72  9.66  9.59  9.52  9.45  9.37 

  -35   10.30 10.26 10.21 10.17 10.12 10.07 10.02  9.96  9.91  9.85  9.79  9.73  9.67  9.61  9.54  9.47  9.40  9.33  9.26  9.19 

  -36   10.12 10.08 10.04 10.00  9.95  9.90  9.85  9.80  9.74  9.68  9.62  9.56  9.50  9.43  9.36  9.29  9.22  9.15  9.07  9.00 

  -37    9.94  9.90  9.86  9.82  9.77  9.72  9.67  9.62  9.56  9.51  9.44  9.38  9.32  9.25  9.18  9.11  9.04  8.96  8.88  8.80 

  -38    9.75  9.71  9.67  9.63  9.58  9.54  9.49  9.43  9.38  9.32  9.26  9.20  9.13  9.06  9.00  8.92  8.85  8.77  8.68  8.60 

  -39    9.54  9.51  9.47  9.43  9.39  9.34  9.30  9.24  9.19  9.13  9.07  9.01  8.94  8.87  8.80  8.73  8.65  8.56  8.48  8.39 

  



297 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

  -40    9.34  9.31  9.27  9.23  9.19  9.14  9.09  9.04  8.99  8.93  8.87  8.81  8.74  8.67  8.60  8.53  8.45  8.36  8.27  8.18 

  -41    9.17  9.13  9.09  9.05  9.00  8.95  8.90  8.85  8.79  8.74  8.68  8.62  8.56  8.50  8.43  8.36  8.29  8.21  8.12  8.04 

  -42    8.98  8.94  8.90  8.85  8.80  8.75  8.70  8.65  8.60  8.54  8.48  8.43  8.38  8.32  8.26  8.19  8.12  8.05  7.97  7.90 

  -43    8.80  8.75  8.70  8.65  8.59  8.54  8.49  8.44  8.39  8.33  8.27  8.23  8.18  8.12  8.07  8.01  7.95  7.88  7.81  7.74 

  -44    8.60  8.55  8.50  8.44  8.39  8.33  8.28  8.23  8.18  8.13  8.07  8.03  7.98  7.93  7.88  7.83  7.77  7.71  7.64  7.58 

  -45    8.39  8.34  8.28  8.22  8.16  8.10  8.06  8.01  7.96  7.91  7.85  7.81  7.77  7.73  7.68  7.63  7.58  7.52  7.46  7.40 

  -46    8.12  8.07  8.03  7.98  7.92  7.87  7.83  7.79  7.74  7.69  7.64  7.60  7.55  7.50  7.45  7.39  7.34  7.28  7.22  7.15 

  -47    7.84  7.80  7.76  7.72  7.68  7.63  7.60  7.56  7.52  7.48  7.43  7.38  7.33  7.27  7.22  7.16  7.10  7.04  6.97  6.91 

  -48    7.56  7.53  7.50  7.47  7.43  7.39  7.36  7.33  7.29  7.25  7.21  7.16  7.10  7.04  6.98  6.92  6.85  6.79  6.72  6.66 

  -49    7.27  7.25  7.23  7.21  7.18  7.15  7.12  7.09  7.06  7.03  6.99  6.93  6.87  6.81  6.74  6.67  6.61  6.54  6.48  6.41 

  

  -50    6.99  6.98  6.96  6.94  6.92  6.90  6.88  6.85  6.82  6.79  6.76  6.70  6.64  6.57  6.50  6.43  6.36  6.30  6.23  6.15 

  -51    6.53  6.52  6.51  6.49  6.47  6.45  6.43  6.41  6.39  6.36  6.34  6.29  6.24  6.18  6.12  6.07  6.01  5.94  5.88  5.82 

  -52    6.09  6.08  6.07  6.05  6.04  6.02  6.00  5.99  5.97  5.95  5.93  5.89  5.85  5.80  5.76  5.71  5.65  5.60  5.54  5.48 

  -53    5.67  5.66  5.65  5.63  5.62  5.60  5.59  5.58  5.56  5.55  5.53  5.50  5.47  5.44  5.40  5.36  5.32  5.27  5.21  5.16 

  -54    5.26  5.25  5.24  5.23  5.21  5.20  5.19  5.18  5.17  5.16  5.15  5.13  5.11  5.08  5.05  5.03  4.98  4.94  4.90  4.85 

  -55    4.87  4.86  4.85  4.84  4.83  4.81  4.81  4.80  4.80  4.79  4.78  4.77  4.75  4.74  4.72  4.70  4.66  4.63  4.59  4.54 

  -56    4.63  4.63  4.62  4.61  4.61  4.60  4.59  4.58  4.57  4.56  4.55  4.54  4.53  4.51  4.49  4.47  4.44  4.41  4.37  4.33 

  -57    4.39  4.39  4.39  4.39  4.39  4.38  4.37  4.36  4.35  4.34  4.33  4.31  4.30  4.28  4.26  4.24  4.22  4.19  4.16  4.13 

  -58    4.16  4.16  4.17  4.17  4.17  4.17  4.16  4.14  4.13  4.12  4.10  4.09  4.07  4.06  4.04  4.02  4.00  3.97  3.95  3.92 

  -59    3.93  3.94  3.94  3.95  3.95  3.95  3.94  3.93  3.91  3.90  3.88  3.87  3.85  3.84  3.82  3.80  3.78  3.76  3.74  3.71 

  

  -60    3.70  3.71  3.72  3.73  3.73  3.74  3.73  3.71  3.70  3.68  3.66  3.65  3.63  3.62  3.60  3.58  3.56  3.55  3.53  3.51 

  -61    3.43  3.44  3.45  3.46  3.47  3.48  3.47  3.46  3.44  3.43  3.41  3.40  3.39  3.38  3.37  3.35  3.34  3.32  3.30  3.28 

  -62    3.16  3.18  3.19  3.20  3.22  3.23  3.22  3.21  3.20  3.19  3.17  3.17  3.16  3.15  3.14  3.13  3.11  3.09  3.07  3.05 

  -63    2.91  2.93  2.95  2.96  2.97  2.98  2.98  2.97  2.96  2.95  2.94  2.94  2.94  2.93  2.92  2.92  2.90  2.88  2.85  2.83 

  -64    2.68  2.69  2.71  2.72  2.74  2.75  2.75  2.74  2.74  2.73  2.72  2.72  2.72  2.72  2.71  2.71  2.69  2.67  2.64  2.62 

  -65    2.45  2.47  2.48  2.50  2.52  2.53  2.53  2.53  2.52  2.52  2.51  2.51  2.51  2.51  2.51  2.51  2.49  2.46  2.44  2.42 

  -66    2.25  2.26  2.28  2.30  2.31  2.33  2.33  2.33  2.33  2.32  2.32  2.32  2.32  2.32  2.32  2.32  2.30  2.28  2.27  2.25 

  -67    2.06  2.07  2.09  2.10  2.12  2.13  2.14  2.14  2.14  2.14  2.14  2.14  2.14  2.13  2.13  2.13  2.12  2.11  2.10  2.08 

  -68    1.87  1.89  1.90  1.92  1.93  1.95  1.95  1.96  1.96  1.96  1.96  1.96  1.96  1.96  1.95  1.95  1.95  1.94  1.94  1.93 

  -69    1.70  1.72  1.73  1.75  1.76  1.77  1.78  1.79  1.79  1.79  1.80  1.80  1.79  1.79  1.79  1.78  1.78  1.78  1.78  1.78 

  

  -70    1.54  1.55  1.57  1.58  1.60  1.61  1.62  1.62  1.63  1.64  1.64  1.64  1.63  1.63  1.63  1.62  1.62  1.63  1.63  1.63 

  -71    1.39  1.40  1.42  1.43  1.44  1.45  1.46  1.47  1.47  1.48  1.49  1.48  1.48  1.47  1.47  1.46  1.47  1.47  1.47  1.47 

  -72    1.25  1.26  1.28  1.29  1.30  1.31  1.32  1.32  1.33  1.33  1.34  1.34  1.33  1.33  1.32  1.31  1.32  1.32  1.33  1.33 

  -73    1.12  1.13  1.14  1.15  1.16  1.17  1.18  1.19  1.19  1.20  1.20  1.20  1.20  1.19  1.18  1.18  1.18  1.18  1.19  1.19 

  -74    1.00  1.01  1.02  1.03  1.04  1.05  1.05  1.06  1.07  1.07  1.08  1.07  1.07  1.06  1.06  1.05  1.05  1.06  1.06  1.06 

  -75    0.89  0.90  0.91  0.91  0.92  0.93  0.94  0.94  0.95  0.95  0.96  0.95  0.95  0.94  0.94  0.93  0.93  0.94  0.94  0.95 

  -76    0.79  0.79  0.80  0.81  0.81  0.82  0.83  0.83  0.84  0.84  0.85  0.84  0.84  0.84  0.83  0.83  0.83  0.83  0.84  0.84 

  -77    0.69  0.70  0.70  0.71  0.71  0.72  0.72  0.73  0.73  0.74  0.74  0.74  0.74  0.74  0.74  0.73  0.74  0.74  0.74  0.74 

  -78    0.61  0.61  0.62  0.62  0.62  0.63  0.63  0.64  0.64  0.64  0.65  0.65  0.65  0.65  0.65  0.65  0.65  0.65  0.64  0.64 

  -79    0.53  0.53  0.54  0.54  0.54  0.54  0.55  0.55  0.56  0.56  0.56  0.56  0.57  0.57  0.57  0.57  0.57  0.56  0.56  0.56 

  

  -80    0.46  0.46  0.46  0.47  0.47  0.47  0.47  0.48  0.48  0.48  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.48 

  -81    0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.41  0.41  0.42  0.42  0.42  0.42  0.43  0.43  0.43  0.43  0.43  0.42  0.42 

  -82    0.34  0.34  0.34  0.34  0.34  0.33  0.34  0.35  0.35  0.36  0.36  0.36  0.36  0.36  0.37  0.37  0.37  0.37  0.37  0.37 

  -83    0.29  0.29  0.29  0.28  0.28  0.28  0.29  0.29  0.30  0.30  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.32  0.32 

  -84    0.25  0.24  0.24  0.24  0.23  0.23  0.24  0.24  0.25  0.25  0.26  0.26  0.26  0.26  0.26  0.26  0.27  0.27  0.27  0.27 

  -85    0.21  0.20  0.20  0.20  0.19  0.19  0.20  0.20  0.21  0.21  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.23  0.23  0.23 

  -86    0.17  0.17  0.17  0.17  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.19  0.19  0.19  0.19 

  -87    0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15 

  -88    0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12 

  -89    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   74    0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02 

   73    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02 

   72    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03 

   71    0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.04 

   70    0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.05 

  

   69    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.07 

   68    0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09  0.09 

   67    0.03  0.04  0.04  0.05  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.12 

   66    0.04  0.05  0.06  0.07  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.16  0.16 

   65    0.06  0.07  0.08  0.09  0.10  0.12  0.13  0.13  0.14  0.14  0.15  0.16  0.16  0.17  0.17  0.18  0.19  0.20  0.20  0.21 

   64    0.08  0.09  0.10  0.12  0.13  0.15  0.15  0.16  0.17  0.17  0.18  0.19  0.20  0.20  0.21  0.22  0.23  0.24  0.25  0.26 

   63    0.11  0.12  0.13  0.15  0.16  0.18  0.19  0.19  0.20  0.21  0.22  0.23  0.24  0.24  0.25  0.26  0.27  0.28  0.29  0.31 

   62    0.15  0.16  0.17  0.19  0.20  0.22  0.23  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.33  0.34  0.35  0.36 

   61    0.19  0.20  0.22  0.23  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.35  0.36  0.37  0.39  0.40  0.41  0.43 

   60    0.25  0.26  0.27  0.28  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.39  0.41  0.42  0.44  0.46  0.47  0.49  0.50 

  

   59    0.30  0.31  0.32  0.34  0.35  0.37  0.38  0.39  0.40  0.41  0.43  0.44  0.46  0.48  0.50  0.51  0.53  0.55  0.57  0.59 

   58    0.36  0.37  0.38  0.40  0.41  0.43  0.44  0.46  0.47  0.49  0.50  0.52  0.54  0.56  0.58  0.60  0.62  0.64  0.66  0.68 

   57    0.42  0.44  0.45  0.47  0.48  0.50  0.52  0.54  0.55  0.57  0.59  0.61  0.63  0.65  0.67  0.69  0.71  0.74  0.76  0.78 

   56    0.50  0.51  0.53  0.54  0.56  0.58  0.60  0.62  0.64  0.67  0.69  0.71  0.73  0.75  0.77  0.80  0.82  0.84  0.87  0.90 

   55    0.58  0.60  0.61  0.63  0.65  0.67  0.69  0.72  0.74  0.77  0.80  0.82  0.84  0.86  0.89  0.91  0.94  0.96  0.99  1.02 

   54    0.66  0.68  0.70  0.72  0.75  0.77  0.79  0.82  0.85  0.88  0.91  0.93  0.95  0.98  1.00  1.03  1.06  1.09  1.12  1.15 

   53    0.76  0.78  0.80  0.82  0.85  0.88  0.90  0.93  0.96  0.99  1.02  1.05  1.07  1.10  1.13  1.16  1.19  1.23  1.26  1.30 

   52    0.86  0.88  0.91  0.94  0.97  1.00  1.02  1.05  1.08  1.11  1.14  1.17  1.20  1.24  1.27  1.30  1.34  1.38  1.42  1.46 

   51    0.96  0.99  1.02  1.06  1.09  1.13  1.16  1.18  1.21  1.25  1.28  1.31  1.35  1.38  1.42  1.46  1.50  1.54  1.58  1.63 

   50    1.08  1.11  1.15  1.19  1.23  1.27  1.30  1.33  1.36  1.39  1.42  1.46  1.50  1.54  1.58  1.62  1.67  1.71  1.76  1.81 

  

   49    1.22  1.25  1.29  1.33  1.37  1.41  1.44  1.47  1.51  1.54  1.58  1.62  1.66  1.71  1.75  1.80  1.85  1.90  1.95  2.00 

   48    1.37  1.40  1.44  1.47  1.51  1.56  1.59  1.63  1.67  1.71  1.75  1.79  1.84  1.89  1.94  1.99  2.04  2.09  2.15  2.20 

   47    1.53  1.56  1.60  1.63  1.67  1.71  1.75  1.79  1.84  1.88  1.93  1.98  2.03  2.08  2.14  2.20  2.25  2.30  2.36  2.41 

   46    1.70  1.73  1.77  1.80  1.84  1.88  1.92  1.97  2.02  2.07  2.12  2.17  2.23  2.29  2.35  2.42  2.47  2.52  2.58  2.64 

   45    1.89  1.92  1.95  1.98  2.01  2.05  2.10  2.15  2.20  2.26  2.32  2.38  2.44  2.51  2.58  2.65  2.70  2.76  2.82  2.87 

   44    2.07  2.10  2.14  2.17  2.22  2.26  2.32  2.37  2.44  2.50  2.57  2.63  2.70  2.77  2.84  2.91  2.97  3.03  3.09  3.16 

   43    2.25  2.29  2.33  2.38  2.43  2.48  2.55  2.61  2.68  2.76  2.83  2.90  2.97  3.04  3.12  3.20  3.26  3.32  3.39  3.46 

   42    2.44  2.49  2.54  2.60  2.66  2.72  2.79  2.86  2.94  3.03  3.11  3.18  3.26  3.33  3.41  3.49  3.56  3.63  3.71  3.78 

   41    2.64  2.70  2.76  2.83  2.89  2.97  3.05  3.13  3.22  3.32  3.41  3.49  3.56  3.64  3.72  3.81  3.88  3.96  4.04  4.12 

   40    2.85  2.92  2.99  3.07  3.15  3.23  3.32  3.42  3.52  3.62  3.73  3.81  3.89  3.97  4.05  4.14  4.22  4.30  4.39  4.47 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   39    3.09  3.16  3.23  3.31  3.40  3.49  3.58  3.68  3.78  3.89  4.00  4.08  4.16  4.25  4.34  4.43  4.52  4.62  4.71  4.81 

   38    3.34  3.41  3.49  3.57  3.66  3.75  3.85  3.95  4.06  4.17  4.28  4.37  4.45  4.54  4.64  4.73  4.84  4.94  5.05  5.16 

   37    3.60  3.68  3.76  3.84  3.93  4.03  4.13  4.23  4.34  4.45  4.57  4.66  4.75  4.84  4.94  5.04  5.16  5.28  5.40  5.53 

   36    3.87  3.95  4.03  4.12  4.22  4.32  4.41  4.52  4.63  4.75  4.87  4.96  5.05  5.15  5.25  5.36  5.49  5.62  5.76  5.91 

   35    4.15  4.23  4.32  4.41  4.51  4.61  4.71  4.82  4.93  5.05  5.17  5.26  5.36  5.46  5.57  5.68  5.83  5.98  6.13  6.29 

   34    4.42  4.51  4.61  4.71  4.82  4.94  5.06  5.18  5.31  5.45  5.59  5.70  5.82  5.94  6.07  6.20  6.35  6.50  6.66  6.82 

   33    4.70  4.81  4.91  5.03  5.15  5.28  5.41  5.56  5.71  5.87  6.03  6.16  6.30  6.45  6.60  6.75  6.90  7.05  7.21  7.37 

   32    4.99  5.10  5.22  5.35  5.49  5.63  5.79  5.95  6.12  6.30  6.49  6.65  6.81  6.97  7.15  7.33  7.47  7.62  7.78  7.94 

   31    5.28  5.41  5.54  5.68  5.83  5.99  6.17  6.36  6.55  6.76  6.97  7.15  7.33  7.53  7.73  7.94  8.08  8.23  8.38  8.54 

   30    5.58  5.72  5.87  6.02  6.19  6.36  6.56  6.77  7.00  7.23  7.47  7.67  7.88  8.10  8.33  8.57  8.71  8.86  9.01  9.17 

  

   29    6.02  6.16  6.32  6.48  6.65  6.83  7.03  7.24  7.46  7.70  7.94  8.13  8.33  8.54  8.77  9.00  9.13  9.27  9.42  9.57 

   28    6.48  6.63  6.79  6.95  7.13  7.31  7.51  7.72  7.95  8.18  8.42  8.60  8.79  8.99  9.20  9.42  9.55  9.68  9.82  9.97 

   27    6.96  7.11  7.27  7.44  7.62  7.81  8.01  8.22  8.44  8.67  8.92  9.09  9.26  9.45  9.65  9.86  9.97 10.10 10.23 10.37 

   26    7.46  7.62  7.78  7.96  8.14  8.33  8.53  8.74  8.95  9.18  9.42  9.58  9.74  9.91 10.10 10.29 10.40 10.51 10.64 10.77 

   25    7.98  8.14  8.31  8.48  8.67  8.87  9.06  9.26  9.48  9.70  9.94 10.08 10.23 10.38 10.55 10.73 10.83 10.93 11.04 11.17 

   24    8.30  8.47  8.65  8.84  9.04  9.25  9.44  9.63  9.83 10.05 10.28 10.41 10.55 10.69 10.85 11.02 11.11 11.21 11.32 11.44 

   23    8.62  8.80  8.99  9.20  9.41  9.64  9.81  9.99 10.19 10.40 10.62 10.73 10.86 10.99 11.14 11.30 11.39 11.49 11.59 11.70 

   22    8.94  9.13  9.34  9.55  9.78 10.02 10.18 10.35 10.54 10.73 10.94 11.04 11.16 11.28 11.42 11.57 11.65 11.74 11.84 11.94 

   21    9.25  9.46  9.68  9.91 10.15 10.40 10.55 10.71 10.88 11.06 11.26 11.35 11.45 11.56 11.68 11.82 11.90 11.98 12.07 12.16 

   20    9.56  9.78 10.01 10.26 10.51 10.78 10.91 11.06 11.22 11.39 11.57 11.64 11.73 11.83 11.94 12.06 12.13 12.21 12.29 12.36 

  

   19    9.97 10.16 10.37 10.59 10.82 11.06 11.18 11.31 11.45 11.61 11.78 11.85 11.93 12.02 12.13 12.25 12.32 12.39 12.47 12.55 

   18   10.37 10.54 10.72 10.91 11.11 11.33 11.43 11.55 11.68 11.82 11.97 12.03 12.11 12.20 12.30 12.42 12.48 12.56 12.63 12.70 

   17   10.78 10.92 11.07 11.23 11.40 11.59 11.68 11.77 11.89 12.01 12.15 12.20 12.27 12.36 12.45 12.56 12.63 12.71 12.77 12.84 

   16   11.19 11.30 11.41 11.54 11.68 11.84 11.90 11.98 12.08 12.19 12.31 12.36 12.42 12.50 12.59 12.69 12.76 12.82 12.89 12.96 

   15   11.60 11.67 11.75 11.85 11.95 12.07 12.12 12.18 12.26 12.35 12.45 12.49 12.55 12.62 12.70 12.79 12.85 12.92 12.99 13.04 

   14   11.79 11.85 11.92 12.01 12.11 12.22 12.27 12.32 12.39 12.48 12.58 12.62 12.68 12.75 12.82 12.91 12.98 13.04 13.09 13.15 

   13   11.95 12.01 12.08 12.16 12.25 12.36 12.40 12.45 12.51 12.60 12.70 12.73 12.79 12.85 12.93 13.02 13.07 13.13 13.19 13.25 

   12   12.11 12.16 12.22 12.29 12.37 12.47 12.51 12.55 12.62 12.70 12.79 12.83 12.88 12.94 13.01 13.09 13.14 13.21 13.26 13.31 

   11   12.24 12.28 12.34 12.40 12.48 12.57 12.60 12.64 12.70 12.78 12.87 12.91 12.95 13.01 13.07 13.14 13.21 13.26 13.31 13.35 

   10   12.36 12.39 12.44 12.50 12.57 12.65 12.67 12.71 12.77 12.84 12.93 12.96 13.00 13.05 13.11 13.18 13.24 13.29 13.33 13.37 

  

    9   12.47 12.50 12.54 12.60 12.66 12.74 12.76 12.80 12.85 12.92 13.01 13.03 13.07 13.13 13.19 13.25 13.30 13.34 13.38 13.42 

    8   12.57 12.59 12.63 12.68 12.74 12.82 12.84 12.87 12.92 12.98 13.07 13.09 13.14 13.19 13.23 13.29 13.33 13.38 13.42 13.45 

    7   12.64 12.67 12.70 12.75 12.80 12.88 12.89 12.92 12.97 13.03 13.11 13.14 13.17 13.21 13.26 13.31 13.36 13.40 13.43 13.46 

    6   12.70 12.72 12.75 12.79 12.85 12.92 12.93 12.95 13.00 13.06 13.13 13.15 13.18 13.22 13.27 13.32 13.36 13.39 13.42 13.45 

    5   12.74 12.76 12.78 12.82 12.87 12.94 12.95 12.97 13.01 13.06 13.13 13.15 13.18 13.22 13.26 13.30 13.33 13.37 13.40 13.42 

    4   12.80 12.82 12.84 12.87 12.92 12.98 12.99 13.01 13.05 13.10 13.16 13.18 13.21 13.24 13.27 13.31 13.34 13.37 13.40 13.42 

    3   12.85 12.86 12.88 12.91 12.95 13.01 13.02 13.03 13.07 13.11 13.17 13.18 13.21 13.25 13.27 13.30 13.33 13.36 13.38 13.39 

    2   12.88 12.88 12.90 12.93 12.97 13.02 13.03 13.04 13.07 13.11 13.17 13.18 13.20 13.22 13.25 13.28 13.30 13.32 13.34 13.35 

    1   12.89 12.89 12.91 12.93 12.97 13.02 13.02 13.03 13.06 13.09 13.14 13.15 13.16 13.19 13.21 13.24 13.25 13.27 13.28 13.29 

    0   12.88 12.88 12.89 12.91 12.95 12.99 12.99 12.99 13.01 13.05 13.09 13.10 13.12 13.14 13.15 13.17 13.19 13.20 13.21 13.22 

  



300 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   -1   12.90 12.89 12.90 12.92 12.95 12.99 12.99 12.99 13.01 13.04 13.08 13.09 13.09 13.11 13.12 13.14 13.15 13.16 13.17 13.17 

   -2   12.90 12.90 12.90 12.92 12.94 12.98 12.97 12.98 12.99 13.01 13.05 13.05 13.06 13.07 13.08 13.09 13.10 13.10 13.11 13.10 

   -3   12.88 12.88 12.88 12.89 12.91 12.94 12.93 12.94 12.95 12.97 13.00 13.00 13.01 13.01 13.02 13.03 13.03 13.03 13.03 13.02 

   -4   12.84 12.84 12.84 12.85 12.86 12.89 12.88 12.89 12.90 12.91 12.93 12.93 12.93 12.94 12.94 12.94 12.94 12.94 12.94 12.93 

   -5   12.80 12.79 12.79 12.79 12.81 12.83 12.82 12.81 12.82 12.83 12.85 12.85 12.85 12.84 12.85 12.85 12.85 12.84 12.83 12.82 

   -6   12.78 12.77 12.76 12.76 12.77 12.79 12.78 12.78 12.78 12.79 12.80 12.79 12.79 12.78 12.78 12.78 12.77 12.76 12.75 12.74 

   -7   12.75 12.73 12.73 12.73 12.73 12.75 12.73 12.72 12.72 12.72 12.73 12.72 12.71 12.70 12.70 12.69 12.68 12.67 12.65 12.63 

   -8   12.70 12.68 12.67 12.67 12.67 12.68 12.66 12.65 12.65 12.64 12.65 12.63 12.62 12.61 12.60 12.60 12.58 12.56 12.54 12.53 

   -9   12.63 12.61 12.60 12.59 12.59 12.60 12.58 12.56 12.56 12.55 12.55 12.53 12.52 12.51 12.49 12.48 12.46 12.45 12.43 12.40 

  

  -10   12.55 12.53 12.51 12.50 12.50 12.50 12.48 12.46 12.45 12.44 12.44 12.42 12.40 12.39 12.37 12.36 12.34 12.32 12.29 12.26 

  -11   12.50 12.47 12.46 12.44 12.43 12.43 12.41 12.39 12.38 12.36 12.35 12.33 12.31 12.30 12.28 12.26 12.23 12.21 12.18 12.14 

  -12   12.43 12.40 12.38 12.37 12.36 12.35 12.32 12.30 12.28 12.27 12.26 12.24 12.22 12.19 12.17 12.14 12.11 12.08 12.05 12.02 

  -13   12.34 12.32 12.30 12.28 12.26 12.25 12.23 12.20 12.18 12.17 12.15 12.12 12.10 12.07 12.04 12.02 11.98 11.95 11.92 11.88 

  -14   12.25 12.22 12.20 12.18 12.16 12.15 12.12 12.09 12.07 12.05 12.03 12.00 11.97 11.94 11.91 11.88 11.84 11.81 11.77 11.73 

  -15   12.14 12.11 12.08 12.06 12.04 12.02 11.99 11.96 11.94 11.91 11.89 11.86 11.83 11.79 11.76 11.73 11.69 11.66 11.62 11.57 

  -16   12.05 12.02 12.00 11.97 11.95 11.92 11.89 11.86 11.83 11.80 11.78 11.74 11.70 11.66 11.62 11.58 11.54 11.50 11.45 11.40 

  -17   11.96 11.93 11.90 11.87 11.84 11.82 11.78 11.75 11.71 11.68 11.65 11.61 11.56 11.51 11.47 11.42 11.37 11.32 11.27 11.22 

  -18   11.85 11.81 11.78 11.75 11.72 11.70 11.66 11.62 11.59 11.55 11.52 11.46 11.41 11.36 11.30 11.25 11.20 11.15 11.09 11.03 

  -19   11.72 11.69 11.66 11.63 11.59 11.56 11.52 11.48 11.45 11.41 11.37 11.31 11.25 11.19 11.13 11.07 11.02 10.96 10.90 10.84 

  

  -20   11.59 11.56 11.52 11.49 11.45 11.42 11.38 11.34 11.29 11.25 11.21 11.15 11.08 11.02 10.95 10.88 10.82 10.76 10.70 10.64 

  -21   11.47 11.43 11.39 11.35 11.31 11.27 11.23 11.18 11.14 11.09 11.05 10.98 10.91 10.84 10.77 10.71 10.64 10.58 10.51 10.44 

  -22   11.34 11.30 11.25 11.21 11.16 11.12 11.07 11.02 10.96 10.91 10.86 10.80 10.73 10.66 10.60 10.52 10.45 10.38 10.32 10.24 

  -23   11.19 11.14 11.09 11.04 10.99 10.94 10.89 10.84 10.79 10.74 10.68 10.62 10.55 10.48 10.40 10.33 10.26 10.19 10.12 10.04 

  -24   11.04 10.99 10.93 10.88 10.82 10.77 10.72 10.66 10.61 10.55 10.49 10.42 10.35 10.28 10.21 10.13 10.06  9.98  9.91  9.83 

  -25   10.88 10.82 10.76 10.70 10.64 10.58 10.52 10.47 10.41 10.35 10.29 10.22 10.15 10.08 10.01  9.93  9.85  9.78  9.70  9.62 

  -26   10.71 10.66 10.60 10.54 10.49 10.43 10.37 10.30 10.24 10.18 10.11 10.04  9.96  9.89  9.81  9.73  9.65  9.56  9.48  9.39 

  -27   10.54 10.49 10.44 10.38 10.33 10.27 10.20 10.13 10.06  9.99  9.92  9.85  9.77  9.69  9.61  9.53  9.44  9.35  9.25  9.16 

  -28   10.36 10.31 10.26 10.21 10.15 10.10 10.03  9.95  9.88  9.80  9.73  9.65  9.57  9.49  9.41  9.32  9.23  9.13  9.03  8.92 

  -29   10.18 10.13 10.08 10.03  9.98  9.92  9.85  9.77  9.69  9.61  9.52  9.45  9.37  9.28  9.20  9.11  9.01  8.91  8.80  8.69 

  

  -30    9.98  9.94  9.89  9.84  9.79  9.74  9.66  9.58  9.49  9.41  9.32  9.24  9.16  9.07  8.99  8.90  8.79  8.68  8.57  8.46 

  -31    9.82  9.77  9.72  9.67  9.61  9.55  9.47  9.38  9.29  9.20  9.11  9.02  8.94  8.85  8.76  8.66  8.56  8.45  8.34  8.23 

  -32    9.65  9.60  9.54  9.48  9.42  9.36  9.27  9.18  9.09  8.99  8.90  8.81  8.71  8.62  8.52  8.42  8.32  8.22  8.12  8.01 

  -33    9.48  9.42  9.36  9.29  9.22  9.16  9.06  8.97  8.88  8.78  8.68  8.58  8.49  8.39  8.29  8.18  8.09  7.99  7.89  7.78 

  -34    9.30  9.23  9.16  9.09  9.02  8.95  8.86  8.76  8.66  8.56  8.46  8.36  8.26  8.15  8.05  7.94  7.85  7.75  7.66  7.56 

  -35    9.11  9.04  8.97  8.89  8.82  8.74  8.64  8.55  8.45  8.34  8.24  8.13  8.03  7.92  7.81  7.70  7.61  7.52  7.43  7.34 

  -36    8.92  8.84  8.76  8.68  8.60  8.52  8.42  8.33  8.23  8.13  8.03  7.92  7.81  7.71  7.59  7.48  7.41  7.33  7.25  7.18 

  -37    8.72  8.64  8.55  8.47  8.38  8.30  8.20  8.11  8.01  7.92  7.82  7.71  7.60  7.49  7.37  7.26  7.20  7.14  7.08  7.02 

  -38    8.51  8.43  8.34  8.25  8.16  8.07  7.98  7.89  7.79  7.70  7.60  7.49  7.38  7.27  7.16  7.04  7.00  6.95  6.90  6.85 

  -39    8.30  8.21  8.12  8.03  7.94  7.84  7.75  7.66  7.57  7.48  7.38  7.27  7.16  7.05  6.94  6.82  6.79  6.76  6.72  6.68 

  



301 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

  -40    8.09  8.00  7.90  7.81  7.71  7.61  7.52  7.44  7.35  7.25  7.16  7.05  6.94  6.83  6.71  6.60  6.58  6.56  6.54  6.52 

  -41    7.95  7.87  7.78  7.69  7.60  7.51  7.42  7.34  7.25  7.16  7.07  6.97  6.87  6.76  6.65  6.55  6.51  6.47  6.43  6.39 

  -42    7.81  7.74  7.66  7.57  7.49  7.40  7.32  7.23  7.15  7.06  6.97  6.87  6.78  6.68  6.58  6.48  6.43  6.37  6.32  6.26 

  -43    7.66  7.59  7.51  7.44  7.36  7.28  7.20  7.12  7.03  6.95  6.86  6.77  6.69  6.59  6.50  6.41  6.34  6.27  6.20  6.13 

  -44    7.51  7.44  7.37  7.30  7.23  7.15  7.07  7.00  6.91  6.83  6.75  6.66  6.58  6.49  6.41  6.32  6.24  6.16  6.07  5.99 

  -45    7.34  7.28  7.22  7.15  7.08  7.01  6.94  6.86  6.78  6.70  6.62  6.55  6.47  6.39  6.31  6.23  6.14  6.04  5.94  5.85 

  -46    7.09  7.03  6.96  6.89  6.82  6.75  6.67  6.59  6.51  6.42  6.34  6.26  6.18  6.10  6.01  5.93  5.84  5.75  5.67  5.58 

  -47    6.84  6.77  6.70  6.63  6.56  6.48  6.40  6.32  6.23  6.14  6.05  5.97  5.89  5.81  5.72  5.64  5.56  5.48  5.40  5.31 

  -48    6.58  6.52  6.45  6.37  6.30  6.23  6.14  6.05  5.96  5.87  5.78  5.70  5.61  5.53  5.44  5.35  5.28  5.20  5.13  5.05 

  -49    6.33  6.26  6.19  6.12  6.04  5.97  5.88  5.79  5.69  5.60  5.51  5.42  5.34  5.25  5.16  5.07  5.01  4.94  4.87  4.80 

  

  -50    6.08  6.01  5.94  5.86  5.79  5.71  5.62  5.53  5.43  5.34  5.24  5.15  5.07  4.98  4.89  4.80  4.74  4.68  4.61  4.55 

  -51    5.75  5.69  5.62  5.55  5.48  5.41  5.34  5.26  5.18  5.10  5.01  4.94  4.86  4.78  4.70  4.62  4.55  4.49  4.43  4.36 

  -52    5.42  5.37  5.31  5.25  5.19  5.12  5.06  5.00  4.93  4.86  4.79  4.72  4.65  4.58  4.51  4.43  4.37  4.31  4.24  4.18 

  -53    5.11  5.06  5.00  4.95  4.90  4.84  4.79  4.74  4.68  4.63  4.57  4.51  4.45  4.38  4.31  4.25  4.19  4.12  4.06  4.00 

  -54    4.80  4.76  4.71  4.66  4.61  4.56  4.52  4.48  4.44  4.40  4.36  4.30  4.24  4.18  4.12  4.06  4.00  3.94  3.88  3.82 

  -55    4.50  4.46  4.42  4.38  4.34  4.29  4.26  4.23  4.20  4.17  4.14  4.09  4.04  3.99  3.93  3.88  3.82  3.76  3.70  3.64 

  -56    4.30  4.26  4.23  4.20  4.16  4.12  4.09  4.06  4.03  4.00  3.96  3.92  3.87  3.82  3.77  3.72  3.66  3.60  3.54  3.48 

  -57    4.09  4.07  4.04  4.01  3.98  3.95  3.92  3.89  3.85  3.82  3.78  3.74  3.70  3.65  3.60  3.56  3.50  3.44  3.39  3.33 

  -58    3.89  3.87  3.85  3.83  3.80  3.78  3.75  3.71  3.68  3.64  3.60  3.56  3.52  3.48  3.44  3.39  3.34  3.28  3.23  3.17 

  -59    3.69  3.68  3.66  3.64  3.62  3.60  3.57  3.54  3.50  3.46  3.43  3.39  3.35  3.31  3.27  3.23  3.18  3.13  3.07  3.02 

  

  -60    3.49  3.48  3.47  3.46  3.44  3.43  3.40  3.36  3.33  3.29  3.25  3.22  3.18  3.14  3.11  3.07  3.02  2.97  2.92  2.86 

  -61    3.25  3.25  3.24  3.23  3.22  3.21  3.18  3.14  3.11  3.07  3.04  3.01  2.98  2.95  2.92  2.89  2.84  2.80  2.75  2.71 

  -62    3.03  3.02  3.02  3.01  3.01  3.00  2.97  2.93  2.90  2.86  2.83  2.81  2.78  2.76  2.73  2.71  2.67  2.63  2.59  2.55 

  -63    2.80  2.80  2.80  2.80  2.80  2.79  2.76  2.73  2.70  2.66  2.63  2.61  2.59  2.57  2.55  2.53  2.50  2.47  2.43  2.40 

  -64    2.59  2.60  2.60  2.60  2.59  2.59  2.56  2.53  2.50  2.47  2.43  2.42  2.41  2.40  2.38  2.36  2.34  2.31  2.28  2.25 

  -65    2.39  2.39  2.40  2.40  2.40  2.40  2.37  2.34  2.31  2.28  2.25  2.24  2.23  2.22  2.21  2.20  2.18  2.15  2.13  2.11 

  -66    2.23  2.23  2.23  2.23  2.22  2.22  2.19  2.17  2.14  2.11  2.08  2.08  2.07  2.06  2.05  2.04  2.02  2.00  1.98  1.96 

  -67    2.07  2.07  2.06  2.06  2.05  2.04  2.02  2.00  1.98  1.95  1.93  1.92  1.92  1.91  1.90  1.89  1.87  1.86  1.84  1.82 

  -68    1.92  1.91  1.90  1.89  1.88  1.87  1.85  1.83  1.82  1.80  1.77  1.77  1.76  1.76  1.75  1.74  1.73  1.71  1.70  1.68 

  -69    1.77  1.76  1.75  1.74  1.73  1.71  1.70  1.68  1.66  1.65  1.63  1.63  1.62  1.62  1.61  1.60  1.59  1.58  1.56  1.55 

  

  -70    1.63  1.62  1.60  1.59  1.58  1.56  1.55  1.53  1.52  1.51  1.49  1.49  1.48  1.48  1.48  1.47  1.46  1.45  1.44  1.42 

  -71    1.48  1.47  1.45  1.44  1.43  1.42  1.41  1.40  1.38  1.37  1.36  1.35  1.35  1.35  1.34  1.33  1.33  1.32  1.31  1.30 

  -72    1.33  1.32  1.31  1.30  1.29  1.28  1.28  1.27  1.26  1.24  1.23  1.23  1.22  1.22  1.21  1.21  1.20  1.20  1.19  1.18 

  -73    1.19  1.19  1.18  1.17  1.17  1.16  1.15  1.14  1.13  1.12  1.12  1.11  1.10  1.10  1.09  1.09  1.08  1.08  1.08  1.07 

  -74    1.07  1.06  1.06  1.05  1.05  1.04  1.03  1.03  1.02  1.01  1.00  1.00  0.99  0.99  0.98  0.97  0.97  0.97  0.97  0.97 

  -75    0.95  0.95  0.94  0.94  0.93  0.93  0.92  0.92  0.91  0.91  0.90  0.89  0.89  0.88  0.88  0.87  0.87  0.87  0.87  0.87 

  -76    0.84  0.84  0.84  0.83  0.83  0.83  0.83  0.82  0.82  0.81  0.81  0.80  0.80  0.79  0.78  0.77  0.78  0.78  0.78  0.78 

  -77    0.74  0.74  0.74  0.74  0.74  0.74  0.74  0.73  0.73  0.73  0.72  0.72  0.71  0.70  0.69  0.69  0.69  0.69  0.69  0.70 

  -78    0.64  0.64  0.65  0.65  0.65  0.65  0.65  0.65  0.65  0.64  0.64  0.63  0.63  0.62  0.61  0.60  0.61  0.61  0.61  0.62 

  -79    0.56  0.56  0.56  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.56  0.55  0.54  0.54  0.53  0.53  0.54  0.54  0.54 

  

  -80    0.48  0.48  0.49  0.49  0.50  0.50  0.50  0.50  0.50  0.50  0.50  0.49  0.48  0.48  0.47  0.46  0.46  0.47  0.47  0.48 

  -81    0.42  0.42  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.42  0.41  0.41  0.40  0.41  0.41  0.41  0.41 

  -82    0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.37  0.36  0.36  0.35  0.35  0.35  0.35  0.36  0.36 

  -83    0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.31  0.31  0.31  0.31  0.30  0.30  0.30  0.31  0.31 

  -84    0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26 

  -85    0.23  0.23  0.23  0.23  0.23  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22 

  -86    0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18 

  -87    0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15 

  -88    0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12 

  -89    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 



302 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  

   79    0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   78    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02 

   77    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   76    0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03 

   75    0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04 

   74    0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05 

   73    0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.07 

   72    0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.08  0.08 

   71    0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.09  0.09  0.10  0.10  0.10  0.10  0.10 

   70    0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09  0.10  0.11  0.12  0.13  0.13  0.13  0.13  0.13 

  

   69    0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.10  0.10  0.10  0.11  0.12  0.13  0.14  0.15  0.16  0.16  0.16  0.16  0.17 

   68    0.09  0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.16  0.17  0.18  0.20  0.20  0.20  0.20  0.21 

   67    0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.18  0.19  0.19  0.20  0.22  0.23  0.24  0.24  0.25  0.25  0.26 

   66    0.17  0.17  0.18  0.18  0.19  0.20  0.20  0.21  0.22  0.23  0.24  0.25  0.26  0.27  0.27  0.28  0.29  0.30  0.31  0.32 

   65    0.22  0.23  0.23  0.24  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.32  0.33  0.34  0.35  0.36  0.38  0.39 

   64    0.27  0.27  0.28  0.29  0.29  0.30  0.31  0.32  0.33  0.35  0.36  0.37  0.38  0.38  0.39  0.40  0.42  0.43  0.44  0.46 

   63    0.32  0.33  0.33  0.34  0.35  0.36  0.37  0.38  0.40  0.41  0.42  0.43  0.44  0.45  0.46  0.47  0.49  0.50  0.52  0.54 

   62    0.38  0.39  0.39  0.40  0.41  0.42  0.44  0.45  0.47  0.48  0.50  0.51  0.52  0.53  0.54  0.55  0.57  0.59  0.61  0.62 

   61    0.44  0.45  0.47  0.48  0.49  0.50  0.51  0.53  0.55  0.57  0.58  0.60  0.61  0.62  0.63  0.64  0.66  0.68  0.70  0.72 

   60    0.52  0.53  0.54  0.56  0.57  0.58  0.60  0.62  0.64  0.66  0.68  0.69  0.70  0.72  0.73  0.74  0.76  0.79  0.81  0.84 

  

   59    0.60  0.62  0.63  0.65  0.66  0.67  0.70  0.72  0.74  0.76  0.78  0.80  0.81  0.83  0.84  0.86  0.88  0.91  0.93  0.96 

   58    0.70  0.72  0.73  0.75  0.76  0.78  0.80  0.83  0.85  0.87  0.90  0.92  0.93  0.95  0.97  0.98  1.01  1.04  1.07  1.09 

   57    0.81  0.82  0.84  0.86  0.88  0.90  0.92  0.95  0.97  1.00  1.03  1.05  1.07  1.09  1.11  1.13  1.16  1.19  1.21  1.24 

   56    0.92  0.94  0.96  0.98  1.01  1.03  1.05  1.08  1.11  1.14  1.17  1.19  1.22  1.24  1.26  1.29  1.32  1.35  1.38  1.41 

   55    1.05  1.07  1.10  1.12  1.15  1.17  1.20  1.23  1.26  1.29  1.32  1.35  1.38  1.40  1.43  1.46  1.49  1.52  1.56  1.59 

   54    1.19  1.21  1.24  1.27  1.29  1.32  1.35  1.39  1.42  1.45  1.49  1.52  1.55  1.58  1.61  1.64  1.68  1.71  1.75  1.78 

   53    1.34  1.37  1.39  1.42  1.45  1.48  1.52  1.56  1.60  1.63  1.67  1.71  1.74  1.78  1.81  1.84  1.88  1.92  1.95  1.99 

   52    1.50  1.53  1.56  1.60  1.63  1.66  1.70  1.75  1.79  1.83  1.87  1.91  1.95  1.98  2.02  2.06  2.10  2.13  2.17  2.21 

   51    1.67  1.71  1.74  1.78  1.82  1.85  1.90  1.95  1.99  2.04  2.09  2.13  2.17  2.21  2.25  2.29  2.33  2.37  2.41  2.45 

   50    1.86  1.90  1.94  1.98  2.02  2.06  2.11  2.16  2.22  2.27  2.32  2.36  2.41  2.45  2.50  2.54  2.58  2.63  2.67  2.71 

  

   49    2.05  2.10  2.14  2.19  2.24  2.29  2.34  2.40  2.46  2.52  2.58  2.63  2.68  2.72  2.77  2.82  2.87  2.91  2.95  2.99 

   48    2.25  2.31  2.36  2.42  2.48  2.53  2.59  2.66  2.72  2.79  2.85  2.91  2.96  3.02  3.07  3.13  3.17  3.21  3.25  3.29 

   47    2.47  2.53  2.60  2.66  2.73  2.79  2.86  2.93  3.00  3.07  3.14  3.21  3.27  3.33  3.39  3.45  3.49  3.53  3.57  3.60 

   46    2.69  2.77  2.84  2.92  2.99  3.07  3.15  3.22  3.30  3.38  3.46  3.53  3.59  3.66  3.73  3.80  3.84  3.87  3.91  3.94 

   45    2.93  3.01  3.10  3.19  3.28  3.37  3.45  3.54  3.62  3.70  3.79  3.87  3.94  4.02  4.09  4.17  4.21  4.24  4.27  4.30 

   44    3.22  3.31  3.40  3.49  3.58  3.67  3.75  3.83  3.92  4.00  4.08  4.16  4.24  4.31  4.38  4.46  4.50  4.54  4.58  4.61 

   43    3.53  3.62  3.71  3.80  3.89  3.99  4.07  4.15  4.23  4.31  4.39  4.46  4.54  4.61  4.69  4.76  4.81  4.85  4.90  4.94 

   42    3.85  3.94  4.04  4.13  4.22  4.32  4.40  4.47  4.55  4.63  4.71  4.78  4.85  4.92  4.99  5.06  5.12  5.16  5.21  5.27 

   41    4.20  4.29  4.38  4.48  4.57  4.67  4.74  4.81  4.89  4.96  5.03  5.10  5.17  5.24  5.31  5.37  5.43  5.51  5.55  5.63 

   40    4.56  4.65  4.74  4.84  4.93  5.03  5.10  5.17  5.23  5.30  5.37  5.44  5.50  5.57  5.64  5.69  5.76  5.84  5.91  5.99 

  



303 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   39    4.91  5.01  5.12  5.22  5.33  5.44  5.52  5.61  5.69  5.77  5.86  5.93  6.01  6.09  6.16  6.24  6.32  6.39  6.46  6.53 

   38    5.28  5.39  5.51  5.63  5.75  5.87  5.97  6.07  6.17  6.27  6.38  6.47  6.55  6.64  6.72  6.80  6.89  6.97  7.05  7.12 

   37    5.66  5.79  5.91  6.05  6.18  6.32  6.44  6.56  6.68  6.80  6.93  7.02  7.12  7.22  7.31  7.41  7.50  7.58  7.66  7.73 

   36    6.05  6.19  6.34  6.48  6.63  6.79  6.93  7.07  7.21  7.35  7.50  7.62  7.73  7.84  7.94  8.04  8.13  8.22  8.30  8.38 

   35    6.46  6.61  6.77  6.94  7.11  7.28  7.44  7.61  7.78  7.94  8.12  8.24  8.36  8.48  8.60  8.71  8.80  8.89  8.97  9.05 

   34    6.99  7.14  7.29  7.46  7.62  7.79  7.95  8.11  8.26  8.43  8.59  8.71  8.82  8.93  9.03  9.13  9.22  9.30  9.38  9.44 

   33    7.54  7.68  7.84  8.00  8.16  8.32  8.47  8.62  8.78  8.93  9.08  9.18  9.28  9.38  9.47  9.56  9.63  9.71  9.77  9.83 

   32    8.11  8.26  8.40  8.56  8.72  8.88  9.02  9.16  9.29  9.43  9.56  9.66  9.74  9.83  9.90  9.97 10.04 10.10 10.16 10.21 

   31    8.71  8.85  9.00  9.15  9.30  9.46  9.58  9.70  9.83  9.94 10.06 10.13 10.21 10.27 10.33 10.38 10.44 10.49 10.54 10.58 

   30    9.34  9.47  9.61  9.75  9.90 10.05 10.16 10.26 10.36 10.46 10.55 10.61 10.66 10.71 10.75 10.78 10.83 10.87 10.90 10.92 

  

   29    9.73  9.86  9.99 10.13 10.27 10.41 10.52 10.62 10.72 10.81 10.90 10.96 11.02 11.07 11.11 11.15 11.19 11.24 11.27 11.30 

   28   10.12 10.25 10.38 10.51 10.64 10.77 10.87 10.97 11.06 11.14 11.22 11.29 11.36 11.41 11.46 11.49 11.54 11.59 11.62 11.65 

   27   10.52 10.63 10.75 10.87 10.99 11.10 11.20 11.30 11.38 11.46 11.54 11.61 11.67 11.73 11.78 11.82 11.87 11.92 11.96 11.99 

   26   10.90 11.01 11.12 11.23 11.33 11.43 11.52 11.61 11.69 11.76 11.82 11.90 11.97 12.03 12.09 12.13 12.19 12.24 12.28 12.31 

   25   11.29 11.38 11.48 11.57 11.66 11.74 11.82 11.90 11.97 12.04 12.09 12.18 12.25 12.32 12.37 12.42 12.48 12.52 12.57 12.61 

   24   11.56 11.65 11.74 11.83 11.92 11.99 12.08 12.15 12.22 12.29 12.34 12.42 12.49 12.55 12.60 12.65 12.71 12.77 12.81 12.84 

   23   11.81 11.90 11.99 12.07 12.15 12.22 12.31 12.38 12.45 12.51 12.55 12.63 12.70 12.76 12.82 12.86 12.92 12.97 13.01 13.05 

   22   12.04 12.13 12.21 12.29 12.37 12.43 12.51 12.58 12.64 12.70 12.75 12.83 12.89 12.95 13.00 13.04 13.09 13.14 13.19 13.23 

   21   12.25 12.33 12.42 12.49 12.55 12.61 12.68 12.76 12.82 12.88 12.92 12.99 13.05 13.10 13.15 13.18 13.25 13.30 13.34 13.38 

   20   12.44 12.52 12.59 12.65 12.71 12.77 12.85 12.91 12.97 13.02 13.06 13.12 13.18 13.23 13.28 13.31 13.37 13.42 13.46 13.50 

  

   19   12.62 12.69 12.76 12.83 12.89 12.94 13.01 13.08 13.13 13.18 13.21 13.28 13.34 13.39 13.43 13.46 13.51 13.56 13.61 13.65 

   18   12.77 12.84 12.92 12.98 13.03 13.08 13.15 13.21 13.26 13.31 13.35 13.41 13.47 13.51 13.55 13.58 13.64 13.69 13.73 13.76 

   17   12.91 12.98 13.04 13.10 13.15 13.19 13.26 13.32 13.38 13.42 13.46 13.52 13.57 13.61 13.65 13.68 13.73 13.78 13.82 13.85 

   16   13.02 13.08 13.14 13.19 13.24 13.29 13.35 13.41 13.46 13.50 13.53 13.59 13.65 13.69 13.72 13.74 13.80 13.85 13.88 13.91 

   15   13.09 13.15 13.21 13.27 13.31 13.35 13.41 13.47 13.51 13.56 13.59 13.65 13.69 13.73 13.76 13.79 13.84 13.88 13.92 13.95 

   14   13.21 13.27 13.32 13.37 13.42 13.44 13.50 13.56 13.61 13.65 13.67 13.72 13.77 13.81 13.84 13.86 13.91 13.95 13.99 14.02 

   13   13.29 13.35 13.41 13.45 13.49 13.52 13.58 13.63 13.67 13.70 13.73 13.78 13.82 13.86 13.89 13.91 13.96 14.00 14.03 14.06 

   12   13.35 13.41 13.46 13.50 13.54 13.57 13.63 13.67 13.71 13.74 13.77 13.81 13.86 13.89 13.92 13.94 13.98 14.02 14.05 14.08 

   11   13.39 13.44 13.49 13.54 13.57 13.60 13.65 13.69 13.73 13.76 13.78 13.83 13.87 13.90 13.92 13.94 13.98 14.02 14.05 14.07 

   10   13.40 13.46 13.51 13.54 13.57 13.60 13.65 13.69 13.72 13.75 13.77 13.81 13.85 13.88 13.90 13.92 13.96 13.99 14.02 14.04 

  

    9   13.45 13.50 13.54 13.58 13.61 13.63 13.67 13.71 13.75 13.77 13.78 13.83 13.86 13.88 13.91 13.92 13.96 13.99 14.01 14.03 

    8   13.48 13.52 13.57 13.60 13.62 13.64 13.68 13.71 13.74 13.77 13.78 13.81 13.85 13.87 13.89 13.90 13.94 13.96 13.99 14.00 

    7   13.49 13.53 13.56 13.59 13.62 13.63 13.67 13.70 13.72 13.74 13.75 13.79 13.81 13.84 13.85 13.86 13.89 13.92 13.94 13.95 

    6   13.47 13.51 13.54 13.57 13.59 13.60 13.64 13.66 13.68 13.70 13.70 13.74 13.76 13.78 13.80 13.81 13.83 13.85 13.87 13.88 

    5   13.44 13.47 13.50 13.52 13.54 13.55 13.58 13.60 13.62 13.63 13.64 13.67 13.69 13.71 13.72 13.73 13.76 13.77 13.79 13.80 

    4   13.43 13.46 13.49 13.51 13.52 13.52 13.55 13.57 13.59 13.60 13.60 13.62 13.64 13.65 13.67 13.67 13.69 13.71 13.72 13.73 

    3   13.40 13.43 13.45 13.47 13.48 13.48 13.50 13.52 13.53 13.54 13.54 13.56 13.57 13.58 13.59 13.59 13.61 13.63 13.64 13.64 

    2   13.36 13.38 13.40 13.41 13.42 13.42 13.44 13.45 13.46 13.46 13.46 13.48 13.49 13.50 13.50 13.50 13.52 13.53 13.54 13.54 

    1   13.30 13.32 13.33 13.34 13.35 13.34 13.36 13.37 13.37 13.38 13.37 13.38 13.39 13.40 13.40 13.39 13.41 13.41 13.42 13.42 

    0   13.22 13.24 13.25 13.25 13.25 13.25 13.26 13.27 13.27 13.27 13.26 13.27 13.28 13.28 13.28 13.27 13.28 13.29 13.29 13.29 

  



304 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   -1   13.17 13.18 13.19 13.19 13.19 13.17 13.19 13.19 13.19 13.19 13.17 13.18 13.18 13.18 13.17 13.16 13.17 13.18 13.18 13.17 

   -2   13.10 13.11 13.11 13.11 13.10 13.09 13.09 13.10 13.09 13.09 13.07 13.07 13.07 13.07 13.06 13.04 13.05 13.05 13.05 13.04 

   -3   13.02 13.02 13.02 13.01 13.00 12.99 12.99 12.99 12.98 12.97 12.96 12.96 12.95 12.94 12.93 12.91 12.92 12.91 12.91 12.90 

   -4   12.92 12.92 12.92 12.90 12.89 12.88 12.88 12.87 12.86 12.85 12.83 12.83 12.82 12.81 12.79 12.77 12.77 12.77 12.76 12.75 

   -5   12.81 12.80 12.80 12.79 12.77 12.75 12.75 12.74 12.73 12.71 12.69 12.68 12.67 12.66 12.64 12.62 12.62 12.61 12.60 12.58 

   -6   12.72 12.71 12.70 12.69 12.66 12.64 12.63 12.62 12.60 12.58 12.56 12.54 12.53 12.51 12.49 12.47 12.46 12.45 12.43 12.41 

   -7   12.61 12.61 12.59 12.57 12.55 12.52 12.50 12.49 12.47 12.44 12.41 12.40 12.38 12.36 12.33 12.30 12.29 12.27 12.26 12.24 

   -8   12.50 12.48 12.46 12.44 12.42 12.38 12.37 12.35 12.32 12.29 12.26 12.24 12.22 12.19 12.16 12.13 12.11 12.09 12.07 12.05 

   -9   12.37 12.35 12.33 12.30 12.28 12.24 12.22 12.19 12.16 12.13 12.09 12.07 12.05 12.01 11.98 11.95 11.93 11.90 11.88 11.85 

  

  -10   12.23 12.21 12.19 12.16 12.13 12.09 12.06 12.03 12.00 11.96 11.92 11.89 11.86 11.83 11.80 11.76 11.74 11.71 11.68 11.65 

  -11   12.11 12.08 12.05 12.02 11.99 11.95 11.92 11.88 11.84 11.81 11.76 11.73 11.70 11.66 11.62 11.57 11.54 11.51 11.48 11.44 

  -12   11.98 11.95 11.91 11.88 11.84 11.79 11.76 11.72 11.68 11.64 11.59 11.56 11.51 11.47 11.43 11.38 11.34 11.31 11.26 11.22 

  -13   11.84 11.80 11.77 11.72 11.68 11.63 11.60 11.55 11.51 11.47 11.42 11.37 11.33 11.28 11.23 11.18 11.14 11.10 11.05 11.00 

  -14   11.69 11.65 11.61 11.56 11.51 11.46 11.42 11.38 11.34 11.29 11.23 11.19 11.14 11.09 11.04 10.98 10.93 10.88 10.83 10.78 

  -15   11.53 11.49 11.44 11.39 11.34 11.28 11.24 11.20 11.15 11.10 11.05 11.00 10.95 10.89 10.83 10.77 10.72 10.66 10.61 10.55 

  -16   11.35 11.31 11.25 11.19 11.14 11.08 11.03 10.98 10.93 10.88 10.82 10.77 10.71 10.65 10.59 10.52 10.47 10.41 10.35 10.29 

  -17   11.17 11.11 11.05 11.00 10.94 10.87 10.82 10.77 10.71 10.65 10.59 10.53 10.47 10.41 10.34 10.28 10.22 10.16 10.09 10.03 

  -18   10.97 10.92 10.86 10.79 10.72 10.65 10.60 10.54 10.48 10.42 10.35 10.29 10.23 10.16 10.10 10.03  9.97  9.90  9.84  9.77 

  -19   10.78 10.71 10.65 10.58 10.51 10.43 10.37 10.31 10.25 10.18 10.11 10.05  9.98  9.92  9.85  9.78  9.72  9.65  9.58  9.51 

  

  -20   10.57 10.50 10.43 10.36 10.29 10.21 10.15 10.08 10.01  9.94  9.87  9.81  9.74  9.67  9.60  9.53  9.46  9.39  9.32  9.25 

  -21   10.37 10.30 10.23 10.15 10.08  9.99  9.93  9.86  9.79  9.71  9.63  9.56  9.49  9.42  9.34  9.26  9.19  9.13  9.06  8.99 

  -22   10.17 10.09 10.02  9.94  9.86  9.77  9.70  9.63  9.56  9.48  9.40  9.32  9.24  9.16  9.07  8.99  8.93  8.86  8.80  8.73 

  -23    9.96  9.88  9.80  9.72  9.64  9.55  9.48  9.40  9.32  9.24  9.16  9.07  8.99  8.90  8.81  8.72  8.66  8.60  8.54  8.48 

  -24    9.75  9.67  9.59  9.50  9.42  9.33  9.25  9.17  9.09  9.01  8.92  8.83  8.74  8.65  8.55  8.45  8.40  8.34  8.28  8.22 

  -25    9.53  9.45  9.36  9.28  9.19  9.10  9.02  8.94  8.85  8.77  8.68  8.59  8.49  8.39  8.29  8.19  8.14  8.08  8.03  7.97 

  -26    9.30  9.22  9.13  9.04  8.96  8.87  8.78  8.69  8.60  8.51  8.41  8.32  8.23  8.13  8.04  7.94  7.88  7.82  7.76  7.70 

  -27    9.06  8.98  8.89  8.81  8.72  8.63  8.54  8.44  8.35  8.25  8.15  8.06  7.97  7.88  7.78  7.69  7.63  7.57  7.50  7.44 

  -28    8.82  8.74  8.66  8.57  8.48  8.39  8.30  8.20  8.09  7.99  7.89  7.80  7.71  7.62  7.53  7.44  7.38  7.31  7.25  7.19 

  -29    8.58  8.50  8.42  8.33  8.25  8.16  8.05  7.95  7.84  7.73  7.63  7.54  7.46  7.37  7.29  7.20  7.13  7.07  7.00  6.93 

  

  -30    8.34  8.26  8.18  8.09  8.01  7.92  7.81  7.70  7.59  7.48  7.37  7.29  7.21  7.13  7.04  6.96  6.89  6.82  6.75  6.68 

  -31    8.12  8.04  7.95  7.86  7.77  7.68  7.58  7.48  7.38  7.27  7.17  7.09  7.02  6.94  6.86  6.78  6.71  6.64  6.57  6.49 

  -32    7.90  7.81  7.72  7.63  7.54  7.45  7.35  7.26  7.16  7.07  6.97  6.90  6.83  6.75  6.68  6.60  6.53  6.46  6.38  6.31 

  -33    7.68  7.59  7.50  7.40  7.31  7.21  7.13  7.04  6.95  6.86  6.78  6.71  6.64  6.57  6.49  6.42  6.35  6.28  6.20  6.13 

  -34    7.46  7.37  7.27  7.18  7.08  6.98  6.90  6.82  6.74  6.66  6.58  6.51  6.45  6.38  6.31  6.24  6.17  6.10  6.02  5.95 

  -35    7.24  7.14  7.05  6.95  6.85  6.75  6.68  6.61  6.53  6.46  6.38  6.32  6.26  6.20  6.13  6.07  6.00  5.92  5.84  5.77 

  -36    7.10  7.00  6.91  6.81  6.71  6.61  6.54  6.47  6.40  6.33  6.25  6.19  6.13  6.06  5.99  5.92  5.85  5.77  5.69  5.62 

  -37    6.95  6.86  6.76  6.66  6.56  6.46  6.40  6.33  6.27  6.20  6.13  6.06  5.99  5.92  5.85  5.78  5.70  5.62  5.54  5.46 

  -38    6.80  6.70  6.61  6.51  6.42  6.32  6.26  6.20  6.13  6.06  6.00  5.92  5.85  5.78  5.70  5.63  5.55  5.47  5.39  5.31 

  -39    6.64  6.55  6.46  6.37  6.27  6.17  6.11  6.05  5.99  5.93  5.86  5.79  5.71  5.64  5.56  5.49  5.41  5.33  5.24  5.16 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

  -40    6.49  6.40  6.30  6.21  6.12  6.02  5.96  5.91  5.85  5.79  5.73  5.65  5.58  5.50  5.42  5.34  5.26  5.18  5.09  5.01 

  -41    6.35  6.25  6.16  6.06  5.96  5.86  5.80  5.73  5.66  5.58  5.51  5.43  5.36  5.28  5.20  5.12  5.04  4.97  4.89  4.81 

  -42    6.21  6.11  6.01  5.90  5.80  5.70  5.62  5.54  5.46  5.38  5.30  5.22  5.14  5.06  4.98  4.90  4.83  4.76  4.69  4.62 

  -43    6.05  5.95  5.85  5.75  5.64  5.54  5.45  5.36  5.28  5.19  5.10  5.01  4.93  4.85  4.77  4.68  4.62  4.56  4.50  4.43 

  -44    5.91  5.80  5.70  5.59  5.48  5.37  5.28  5.18  5.08  4.99  4.89  4.81  4.73  4.64  4.56  4.47  4.42  4.36  4.31  4.25 

  -45    5.75  5.64  5.53  5.43  5.32  5.21  5.11  5.00  4.90  4.79  4.69  4.61  4.52  4.44  4.35  4.27  4.22  4.17  4.12  4.07 

  -46    5.49  5.39  5.29  5.19  5.09  4.99  4.90  4.81  4.72  4.62  4.53  4.45  4.37  4.28  4.20  4.12  4.07  4.02  3.97  3.92 

  -47    5.23  5.14  5.05  4.96  4.87  4.78  4.70  4.62  4.54  4.45  4.37  4.29  4.21  4.13  4.05  3.97  3.92  3.88  3.83  3.78 

  -48    4.97  4.89  4.81  4.73  4.65  4.57  4.50  4.43  4.36  4.29  4.21  4.14  4.06  3.98  3.90  3.83  3.78  3.73  3.68  3.63 

  -49    4.72  4.65  4.58  4.51  4.44  4.36  4.30  4.24  4.18  4.12  4.06  3.98  3.91  3.83  3.76  3.68  3.63  3.59  3.54  3.49 

  

  -50    4.48  4.42  4.35  4.29  4.23  4.16  4.11  4.06  4.01  3.95  3.90  3.83  3.76  3.68  3.61  3.54  3.49  3.44  3.40  3.35 

  -51    4.30  4.24  4.18  4.12  4.06  4.00  3.95  3.90  3.85  3.80  3.75  3.68  3.62  3.55  3.48  3.42  3.37  3.32  3.27  3.22 

  -52    4.12  4.06  4.01  3.95  3.90  3.84  3.80  3.75  3.70  3.65  3.60  3.54  3.48  3.42  3.36  3.30  3.25  3.20  3.15  3.10 

  -53    3.94  3.89  3.84  3.79  3.74  3.68  3.64  3.59  3.55  3.50  3.45  3.40  3.34  3.29  3.23  3.17  3.13  3.08  3.03  2.98 

  -54    3.76  3.71  3.67  3.62  3.57  3.53  3.48  3.44  3.40  3.35  3.31  3.26  3.21  3.15  3.10  3.05  3.00  2.96  2.91  2.86 

  -55    3.58  3.54  3.50  3.46  3.41  3.37  3.33  3.29  3.25  3.20  3.16  3.11  3.07  3.02  2.98  2.93  2.88  2.83  2.79  2.74 

  -56    3.42  3.38  3.34  3.30  3.26  3.22  3.18  3.14  3.09  3.05  3.01  2.97  2.93  2.88  2.84  2.80  2.75  2.70  2.65  2.61 

  -57    3.27  3.23  3.19  3.15  3.11  3.07  3.03  2.99  2.94  2.90  2.86  2.82  2.79  2.75  2.71  2.67  2.62  2.57  2.53  2.48 

  -58    3.12  3.08  3.04  3.00  2.96  2.92  2.88  2.84  2.80  2.76  2.72  2.68  2.65  2.61  2.58  2.54  2.49  2.45  2.40  2.35 

  -59    2.96  2.92  2.89  2.85  2.81  2.77  2.73  2.69  2.65  2.61  2.57  2.54  2.51  2.48  2.45  2.42  2.37  2.32  2.27  2.23 

  

  -60    2.81  2.77  2.74  2.70  2.66  2.62  2.58  2.54  2.51  2.47  2.43  2.40  2.38  2.35  2.32  2.29  2.24  2.20  2.15  2.11 

  -61    2.66  2.62  2.59  2.55  2.51  2.48  2.45  2.42  2.38  2.35  2.32  2.29  2.26  2.24  2.21  2.18  2.13  2.09  2.04  2.00 

  -62    2.51  2.48  2.44  2.41  2.37  2.34  2.31  2.29  2.26  2.23  2.21  2.18  2.15  2.12  2.10  2.07  2.02  1.98  1.93  1.89 

  -63    2.36  2.33  2.30  2.27  2.23  2.20  2.18  2.16  2.14  2.12  2.09  2.07  2.04  2.01  1.98  1.96  1.91  1.87  1.83  1.78 

  -64    2.22  2.19  2.16  2.13  2.09  2.06  2.05  2.03  2.02  2.00  1.98  1.96  1.93  1.90  1.88  1.85  1.81  1.76  1.72  1.68 

  -65    2.08  2.05  2.02  1.99  1.96  1.93  1.92  1.91  1.90  1.88  1.87  1.84  1.82  1.79  1.77  1.74  1.70  1.66  1.62  1.58 

  -66    1.94  1.91  1.88  1.85  1.82  1.79  1.78  1.77  1.76  1.75  1.73  1.71  1.69  1.67  1.65  1.63  1.59  1.55  1.52  1.48 

  -67    1.80  1.77  1.75  1.72  1.69  1.66  1.65  1.64  1.63  1.62  1.60  1.59  1.57  1.55  1.54  1.52  1.48  1.45  1.42  1.38 

  -68    1.66  1.64  1.61  1.59  1.56  1.54  1.53  1.51  1.50  1.49  1.48  1.46  1.45  1.44  1.43  1.41  1.38  1.35  1.32  1.29 

  -69    1.53  1.51  1.49  1.46  1.44  1.42  1.40  1.39  1.38  1.37  1.36  1.35  1.34  1.33  1.32  1.31  1.28  1.25  1.22  1.19 

  

  -70    1.41  1.39  1.37  1.34  1.32  1.30  1.29  1.28  1.27  1.25  1.24  1.23  1.23  1.22  1.22  1.21  1.18  1.16  1.13  1.11 

  -71    1.29  1.27  1.26  1.24  1.22  1.20  1.19  1.18  1.17  1.16  1.15  1.14  1.13  1.12  1.11  1.10  1.08  1.06  1.04  1.02 

  -72    1.18  1.16  1.15  1.14  1.12  1.11  1.10  1.09  1.08  1.06  1.05  1.04  1.03  1.02  1.00  0.99  0.98  0.96  0.95  0.94 

  -73    1.07  1.06  1.05  1.04  1.03  1.01  1.00  1.00  0.99  0.98  0.97  0.95  0.94  0.92  0.91  0.89  0.88  0.88  0.87  0.86 

  -74    0.97  0.96  0.95  0.94  0.93  0.93  0.92  0.91  0.90  0.89  0.88  0.86  0.85  0.83  0.81  0.80  0.79  0.79  0.79  0.78 

  -75    0.87  0.86  0.86  0.85  0.85  0.84  0.83  0.82  0.82  0.81  0.80  0.78  0.76  0.75  0.73  0.71  0.71  0.71  0.71  0.71 

  -76    0.78  0.78  0.77  0.77  0.76  0.75  0.75  0.74  0.74  0.73  0.72  0.71  0.69  0.68  0.66  0.65  0.65  0.65  0.65  0.64 

  -77    0.70  0.69  0.69  0.68  0.68  0.68  0.67  0.67  0.66  0.66  0.65  0.64  0.63  0.62  0.60  0.59  0.59  0.59  0.58  0.58 

  -78    0.62  0.62  0.61  0.61  0.60  0.60  0.60  0.59  0.59  0.59  0.58  0.57  0.56  0.55  0.54  0.53  0.53  0.53  0.53  0.52 

  -79    0.55  0.54  0.54  0.54  0.53  0.53  0.53  0.53  0.52  0.52  0.52  0.51  0.50  0.50  0.49  0.48  0.48  0.47  0.47  0.47 

  

  -80    0.48  0.48  0.48  0.47  0.47  0.47  0.47  0.46  0.46  0.46  0.46  0.45  0.45  0.44  0.44  0.43  0.43  0.42  0.42  0.41 

  -81    0.42  0.42  0.41  0.41  0.41  0.41  0.40  0.40  0.40  0.39  0.39  0.39  0.39  0.38  0.38  0.38  0.37  0.37  0.37  0.36 

  -82    0.36  0.36  0.36  0.35  0.35  0.35  0.35  0.34  0.34  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.32  0.32  0.32  0.31 

  -83    0.31  0.31  0.30  0.30  0.30  0.30  0.30  0.29  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.27  0.27 

  -84    0.26  0.26  0.26  0.26  0.26  0.26  0.25  0.25  0.24  0.24  0.23  0.23  0.23  0.24  0.24  0.24  0.24  0.24  0.23  0.23 

  -85    0.22  0.22  0.22  0.22  0.22  0.21  0.21  0.21  0.20  0.20  0.19  0.19  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20 

  -86    0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.17  0.17  0.17  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17 

  -87    0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14 

  -88    0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12 

  -89    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   89    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   85    0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   84    0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   83    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   82    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02 

   81    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   80    0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

  

   79    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   78    0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04 

   77    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05 

   76    0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.07  0.07 

   75    0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08 

   74    0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.10  0.10 

   73    0.07  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.12  0.12  0.12  0.13  0.13 

   72    0.08  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.15  0.16 

   71    0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.19 

   70    0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.19  0.20  0.20  0.21  0.22  0.22  0.23  0.23 

  

   69    0.17  0.17  0.18  0.19  0.19  0.20  0.21  0.21  0.22  0.22  0.23  0.23  0.24  0.24  0.25  0.26  0.26  0.27  0.28  0.28 

   68    0.21  0.22  0.23  0.24  0.24  0.25  0.26  0.26  0.27  0.27  0.28  0.29  0.29  0.30  0.31  0.31  0.32  0.33  0.34  0.34 

   67    0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.33  0.34  0.34  0.35  0.36  0.37  0.37  0.38  0.39  0.39  0.40  0.41 

   66    0.33  0.34  0.35  0.36  0.37  0.39  0.39  0.40  0.41  0.41  0.42  0.43  0.43  0.44  0.45  0.45  0.46  0.47  0.48  0.49 

   65    0.40  0.41  0.43  0.44  0.46  0.47  0.48  0.49  0.49  0.50  0.51  0.52  0.52  0.53  0.53  0.54  0.55  0.56  0.57  0.58 

   64    0.47  0.49  0.50  0.52  0.53  0.55  0.56  0.56  0.57  0.58  0.59  0.60  0.61  0.62  0.62  0.63  0.64  0.65  0.66  0.67 

   63    0.55  0.57  0.58  0.60  0.61  0.63  0.64  0.65  0.66  0.67  0.68  0.69  0.70  0.71  0.72  0.73  0.74  0.75  0.76  0.76 

   62    0.64  0.66  0.68  0.69  0.71  0.72  0.74  0.75  0.76  0.77  0.78  0.80  0.81  0.82  0.84  0.85  0.85  0.86  0.86  0.87 

   61    0.75  0.76  0.78  0.79  0.81  0.83  0.84  0.86  0.87  0.88  0.90  0.91  0.93  0.95  0.96  0.98  0.98  0.98  0.98  0.98 

   60    0.86  0.88  0.89  0.91  0.92  0.94  0.96  0.97  0.99  1.00  1.02  1.04  1.06  1.08  1.10  1.12  1.12  1.12  1.11  1.11 

  

   59    0.98  1.00  1.02  1.04  1.06  1.08  1.09  1.11  1.13  1.14  1.16  1.18  1.20  1.22  1.24  1.26  1.26  1.26  1.26  1.25 

   58    1.12  1.14  1.17  1.19  1.21  1.23  1.25  1.26  1.28  1.29  1.31  1.33  1.35  1.37  1.39  1.41  1.42  1.42  1.42  1.42 

   57    1.27  1.30  1.33  1.35  1.38  1.40  1.42  1.43  1.44  1.46  1.47  1.49  1.51  1.54  1.56  1.58  1.59  1.59  1.59  1.60 

   56    1.44  1.47  1.50  1.53  1.56  1.59  1.60  1.61  1.63  1.64  1.65  1.67  1.69  1.72  1.74  1.76  1.77  1.78  1.78  1.79 

   55    1.62  1.65  1.69  1.72  1.76  1.79  1.80  1.81  1.82  1.83  1.84  1.86  1.89  1.91  1.93  1.95  1.96  1.98  1.99  2.00 

   54    1.81  1.85  1.88  1.92  1.95  1.99  2.00  2.01  2.03  2.04  2.04  2.07  2.10  2.12  2.14  2.17  2.18  2.20  2.21  2.22 

   53    2.02  2.06  2.10  2.13  2.17  2.20  2.22  2.23  2.24  2.25  2.26  2.29  2.32  2.35  2.38  2.40  2.42  2.43  2.45  2.46 

   52    2.25  2.29  2.32  2.36  2.39  2.43  2.45  2.46  2.48  2.49  2.50  2.53  2.56  2.59  2.62  2.65  2.67  2.69  2.70  2.72 

   51    2.49  2.53  2.57  2.60  2.64  2.67  2.69  2.71  2.72  2.74  2.75  2.79  2.82  2.86  2.89  2.92  2.94  2.96  2.98  2.99 

   50    2.75  2.79  2.83  2.86  2.90  2.93  2.95  2.97  2.99  3.01  3.02  3.06  3.10  3.14  3.17  3.21  3.23  3.25  3.27  3.28 

  

   49    3.03  3.07  3.10  3.14  3.18  3.21  3.23  3.26  3.28  3.30  3.32  3.36  3.39  3.43  3.46  3.49  3.51  3.53  3.54  3.55 

   48    3.32  3.36  3.40  3.44  3.47  3.51  3.54  3.56  3.59  3.61  3.64  3.67  3.70  3.74  3.76  3.78  3.79  3.80  3.81  3.81 

   47    3.64  3.68  3.72  3.75  3.79  3.82  3.86  3.89  3.92  3.95  3.98  4.01  4.04  4.04  4.05  4.05  4.06  4.06  4.06  4.05 

   46    3.97  4.01  4.05  4.09  4.12  4.15  4.20  4.24  4.27  4.31  4.34  4.36  4.41  4.33  4.44  4.47  4.49  4.51  4.53  4.54 

   45    4.33  4.37  4.41  4.44  4.47  4.51  4.56  4.60  4.66  4.70  4.74  4.76  4.78  4.81  4.82  4.83  4.85  4.87  4.89  4.90 

   44    4.65  4.68  4.73  4.78  4.82  4.86  4.91  4.96  5.00  5.05  5.10  5.12  5.15  5.18  5.20  5.22  5.24  5.27  5.29  5.30 

   43    4.98  5.02  5.08  5.13  5.17  5.21  5.27  5.32  5.37  5.42  5.46  5.50  5.53  5.56  5.59  5.62  5.65  5.68  5.70  5.73 

   42    5.32  5.38  5.43  5.49  5.54  5.59  5.65  5.70  5.75  5.79  5.84  5.88  5.92  5.96  6.00  6.03  6.07  6.10  6.14  6.17 

   41    5.68  5.75  5.81  5.87  5.93  5.98  6.03  6.09  6.13  6.18  6.22  6.27  6.33  6.38  6.42  6.46  6.50  6.54  6.58  6.62 

   40    6.05  6.12  6.19  6.26  6.32  6.38  6.43  6.48  6.53  6.57  6.61  6.68  6.74  6.80  6.85  6.91  6.96  7.00  7.05  7.09 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   39    6.60  6.68  6.74  6.81  6.87  6.93  6.98  7.03  7.08  7.12  7.15  7.22  7.28  7.33  7.38  7.43  7.48  7.52  7.56  7.60 

   38    7.19  7.26  7.32  7.39  7.45  7.50  7.55  7.60  7.65  7.69  7.72  7.78  7.83  7.88  7.93  7.97  8.02  8.05  8.09  8.12 

   37    7.80  7.87  7.94  8.00  8.05  8.10  8.15  8.20  8.24  8.28  8.31  8.36  8.41  8.45  8.49  8.53  8.57  8.60  8.63  8.65 

   36    8.45  8.51  8.57  8.63  8.68  8.72  8.77  8.82  8.86  8.89  8.92  8.96  9.01  9.04  9.07  9.10  9.13  9.16  9.18  9.20 

   35    9.12  9.18  9.24  9.29  9.33  9.37  9.42  9.46  9.49  9.52  9.55  9.59  9.62  9.64  9.66  9.68  9.71  9.73  9.74  9.75 

   34    9.51  9.57  9.63  9.68  9.72  9.76  9.81  9.85  9.89  9.92  9.94  9.98 10.01 10.04 10.06 10.08 10.10 10.13 10.14 10.15 

   33    9.89  9.95 10.01 10.06 10.10 10.14 10.19 10.23 10.27 10.30 10.32 10.36 10.39 10.42 10.44 10.46 10.48 10.51 10.52 10.54 

   32   10.25 10.32 10.37 10.42 10.47 10.51 10.55 10.60 10.63 10.66 10.69 10.73 10.76 10.79 10.81 10.83 10.85 10.88 10.89 10.91 

   31   10.60 10.67 10.72 10.77 10.82 10.85 10.90 10.94 10.98 11.01 11.04 11.07 11.11 11.14 11.16 11.18 11.21 11.23 11.25 11.27 

   30   10.94 11.00 11.06 11.10 11.14 11.18 11.23 11.27 11.31 11.35 11.37 11.40 11.44 11.46 11.49 11.51 11.54 11.56 11.59 11.60 

  

   29   11.31 11.37 11.43 11.48 11.52 11.56 11.61 11.65 11.68 11.71 11.73 11.77 11.81 11.84 11.86 11.88 11.92 11.94 11.96 11.97 

   28   11.67 11.73 11.79 11.84 11.88 11.91 11.95 11.99 12.03 12.06 12.09 12.13 12.15 12.18 12.21 12.24 12.26 12.29 12.31 12.33 

   27   12.02 12.07 12.12 12.17 12.21 12.24 12.29 12.33 12.37 12.40 12.42 12.45 12.49 12.52 12.55 12.56 12.60 12.62 12.65 12.67 

   26   12.33 12.39 12.45 12.49 12.53 12.56 12.61 12.64 12.67 12.70 12.72 12.76 12.80 12.84 12.85 12.88 12.92 12.94 12.97 12.98 

   25   12.64 12.70 12.75 12.79 12.82 12.85 12.89 12.93 12.96 12.99 13.01 13.05 13.09 13.12 13.15 13.17 13.20 13.23 13.25 13.27 

   24   12.87 12.92 12.97 13.01 13.05 13.08 13.13 13.16 13.19 13.22 13.24 13.28 13.32 13.34 13.38 13.40 13.43 13.46 13.49 13.50 

   23   13.07 13.13 13.18 13.22 13.26 13.28 13.33 13.36 13.40 13.42 13.44 13.49 13.52 13.56 13.58 13.60 13.63 13.66 13.69 13.71 

   22   13.26 13.31 13.36 13.40 13.43 13.46 13.50 13.54 13.57 13.60 13.62 13.66 13.70 13.73 13.75 13.78 13.81 13.84 13.87 13.90 

   21   13.40 13.46 13.50 13.54 13.58 13.61 13.65 13.68 13.72 13.74 13.77 13.81 13.84 13.88 13.91 13.93 13.97 13.99 14.02 14.04 

   20   13.53 13.58 13.63 13.66 13.69 13.72 13.76 13.80 13.84 13.87 13.89 13.93 13.96 14.00 14.02 14.05 14.08 14.11 14.14 14.17 

  

   19   13.67 13.72 13.76 13.80 13.83 13.86 13.90 13.94 13.97 14.00 14.02 14.06 14.10 14.13 14.16 14.19 14.22 14.25 14.28 14.31 

   18   13.79 13.84 13.88 13.92 13.95 13.97 14.01 14.05 14.08 14.11 14.13 14.17 14.21 14.24 14.27 14.30 14.33 14.37 14.40 14.43 

   17   13.88 13.92 13.96 14.00 14.03 14.06 14.10 14.13 14.16 14.19 14.22 14.26 14.29 14.33 14.35 14.38 14.42 14.45 14.49 14.50 

   16   13.94 13.99 14.03 14.06 14.09 14.11 14.15 14.19 14.22 14.25 14.28 14.32 14.35 14.38 14.41 14.44 14.47 14.51 14.54 14.56 

   15   13.98 14.02 14.06 14.09 14.13 14.15 14.19 14.22 14.26 14.29 14.31 14.35 14.38 14.41 14.44 14.47 14.51 14.54 14.57 14.59 

   14   14.04 14.08 14.12 14.15 14.18 14.21 14.24 14.28 14.31 14.34 14.36 14.40 14.43 14.46 14.49 14.52 14.56 14.59 14.61 14.66 

   13   14.08 14.12 14.16 14.19 14.22 14.24 14.28 14.31 14.34 14.37 14.39 14.43 14.46 14.49 14.52 14.54 14.58 14.61 14.65 14.68 

   12   14.10 14.14 14.17 14.20 14.23 14.25 14.28 14.32 14.35 14.37 14.40 14.43 14.46 14.49 14.52 14.55 14.59 14.62 14.65 14.67 

   11   14.09 14.13 14.16 14.19 14.21 14.24 14.27 14.30 14.33 14.36 14.38 14.42 14.44 14.47 14.50 14.53 14.56 14.59 14.63 14.66 

   10   14.06 14.10 14.13 14.16 14.18 14.20 14.23 14.27 14.29 14.32 14.34 14.37 14.40 14.43 14.46 14.49 14.52 14.55 14.58 14.61 

  

    9   14.05 14.08 14.11 14.14 14.16 14.18 14.21 14.24 14.27 14.29 14.32 14.35 14.38 14.41 14.43 14.46 14.49 14.52 14.55 14.58 

    8   14.01 14.05 14.08 14.10 14.12 14.14 14.17 14.20 14.23 14.25 14.27 14.30 14.33 14.36 14.39 14.41 14.44 14.47 14.51 14.54 

    7   13.97 13.99 14.02 14.04 14.07 14.08 14.11 14.14 14.16 14.18 14.21 14.24 14.26 14.29 14.32 14.34 14.37 14.41 14.44 14.47 

    6   13.89 13.92 13.95 13.97 13.99 14.01 14.03 14.06 14.08 14.10 14.12 14.15 14.18 14.20 14.23 14.26 14.29 14.32 14.35 14.38 

    5   13.81 13.83 13.86 13.88 13.89 13.91 13.93 13.96 13.98 14.00 14.02 14.05 14.07 14.10 14.12 14.15 14.18 14.21 14.24 14.27 

    4   13.74 13.76 13.78 13.80 13.81 13.83 13.85 13.87 13.89 13.91 13.93 13.95 13.98 14.00 14.03 14.05 14.08 14.11 14.14 14.17 

    3   13.65 13.67 13.68 13.70 13.71 13.73 13.75 13.77 13.78 13.80 13.82 13.84 13.87 13.89 13.91 13.94 13.97 13.99 14.02 14.05 

    2   13.54 13.56 13.58 13.59 13.60 13.61 13.63 13.65 13.66 13.68 13.70 13.72 13.74 13.76 13.79 13.81 13.83 13.85 13.88 13.91 

    1   13.42 13.44 13.45 13.46 13.47 13.48 13.50 13.51 13.53 13.54 13.56 13.58 13.60 13.61 13.64 13.66 13.69 13.71 13.73 13.76 

    0   13.29 13.30 13.31 13.32 13.33 13.34 13.35 13.37 13.38 13.39 13.40 13.42 13.44 13.46 13.48 13.50 13.52 13.54 13.57 13.60 

  



308 
 

   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   -1   13.17 13.18 13.19 13.19 13.20 13.21 13.22 13.22 13.23 13.24 13.26 13.28 13.29 13.31 13.33 13.35 13.37 13.39 13.41 13.44 

   -2   13.04 13.04 13.05 13.05 13.06 13.05 13.06 13.07 13.08 13.09 13.10 13.11 13.13 13.15 13.16 13.18 13.20 13.22 13.24 13.26 

   -3   12.89 12.90 12.90 12.90 12.90 12.90 12.90 12.91 12.91 12.92 12.93 12.94 12.96 12.97 12.99 13.01 13.02 13.04 13.06 13.08 

   -4   12.74 12.73 12.73 12.73 12.73 12.73 12.73 12.74 12.74 12.74 12.75 12.76 12.77 12.79 12.80 12.82 12.83 12.85 12.87 12.89 

   -5   12.57 12.57 12.57 12.56 12.55 12.55 12.55 12.55 12.56 12.56 12.56 12.57 12.58 12.59 12.61 12.62 12.63 12.65 12.66 12.68 

   -6   12.40 12.39 12.38 12.38 12.37 12.36 12.36 12.36 12.36 12.36 12.36 12.37 12.38 12.39 12.40 12.42 12.43 12.44 12.45 12.47 

   -7   12.21 12.20 12.19 12.18 12.17 12.16 12.16 12.16 12.15 12.15 12.15 12.16 12.17 12.18 12.19 12.20 12.21 12.22 12.23 12.25 

   -8   12.02 12.01 12.00 11.98 11.97 11.95 11.95 11.95 11.94 11.94 11.94 11.95 11.95 11.96 11.97 11.98 11.99 12.00 12.01 12.02 

   -9   11.82 11.81 11.79 11.77 11.76 11.74 11.73 11.73 11.73 11.72 11.72 11.72 11.73 11.73 11.75 11.76 11.76 11.77 11.78 11.79 

  

  -10   11.62 11.60 11.58 11.56 11.54 11.52 11.52 11.51 11.50 11.49 11.49 11.49 11.50 11.51 11.51 11.52 11.53 11.53 11.54 11.55 

  -11   11.40 11.38 11.35 11.33 11.30 11.27 11.27 11.25 11.25 11.24 11.23 11.23 11.23 11.23 11.23 11.24 11.24 11.25 11.25 11.27 

  -12   11.18 11.15 11.12 11.09 11.06 11.02 11.01 11.00 10.99 10.98 10.97 10.96 10.96 10.95 10.95 10.95 10.95 10.96 10.97 10.98 

  -13   10.95 10.92 10.88 10.84 10.81 10.77 10.76 10.74 10.73 10.72 10.71 10.70 10.68 10.67 10.67 10.66 10.67 10.68 10.68 10.69 

  -14   10.72 10.68 10.64 10.60 10.56 10.51 10.50 10.49 10.47 10.46 10.44 10.43 10.41 10.40 10.39 10.37 10.38 10.38 10.39 10.40 

  -15   10.49 10.44 10.40 10.35 10.31 10.26 10.25 10.23 10.21 10.19 10.18 10.16 10.14 10.12 10.10 10.08 10.09 10.09 10.10 10.12 

  -16   10.23 10.18 10.13 10.09 10.04  9.99  9.97  9.95  9.93  9.92  9.90  9.87  9.84  9.82  9.79  9.77  9.78  9.78  9.78  9.79 

  -17    9.97  9.92  9.87  9.82  9.77  9.72  9.70  9.68  9.66  9.64  9.61  9.58  9.55  9.52  9.50  9.47  9.47  9.47  9.46  9.47 

  -18    9.70  9.66  9.61  9.56  9.51  9.46  9.44  9.41  9.38  9.36  9.33  9.30  9.26  9.23  9.20  9.17  9.16  9.16  9.15  9.14 

  -19    9.44  9.39  9.34  9.29  9.24  9.19  9.17  9.14  9.11  9.08  9.05  9.02  8.98  8.94  8.91  8.88  8.86  8.85  8.84  8.83 

  

  -20    9.18  9.13  9.08  9.03  8.98  8.93  8.90  8.87  8.84  8.81  8.78  8.74  8.70  8.66  8.62  8.58  8.56  8.55  8.54  8.53 

  -21    8.92  8.87  8.82  8.76  8.71  8.65  8.61  8.58  8.54  8.50  8.47  8.43  8.39  8.35  8.31  8.28  8.26  8.25  8.24  8.22 

  -22    8.67  8.61  8.55  8.49  8.43  8.38  8.33  8.29  8.25  8.21  8.16  8.12  8.08  8.05  8.02  7.98  7.97  7.95  7.94  7.93 

  -23    8.41  8.35  8.29  8.23  8.17  8.11  8.06  8.01  7.96  7.91  7.86  7.83  7.79  7.76  7.73  7.69  7.68  7.66  7.65  7.64 

  -24    8.16  8.10  8.03  7.97  7.91  7.84  7.79  7.73  7.68  7.62  7.57  7.54  7.51  7.47  7.44  7.41  7.39  7.38  7.37  7.36 

  -25    7.91  7.84  7.78  7.71  7.65  7.58  7.52  7.46  7.40  7.35  7.29  7.26  7.22  7.19  7.16  7.13  7.12  7.11  7.09  7.08 

  -26    7.64  7.59  7.53  7.48  7.42  7.36  7.30  7.25  7.19  7.12  7.06  7.03  6.99  6.96  6.92  6.89  6.87  6.85  6.83  6.81 

  -27    7.38  7.34  7.29  7.24  7.20  7.16  7.10  7.03  6.97  6.91  6.84  6.80  6.77  6.73  6.69  6.65  6.63  6.60  6.58  6.55 

  -28    7.12  7.08  7.05  7.02  6.99  6.95  6.88  6.82  6.75  6.69  6.63  6.59  6.55  6.50  6.46  6.42  6.39  6.36  6.33  6.30 

  -29    6.86  6.84  6.82  6.80  6.77  6.74  6.68  6.61  6.54  6.48  6.42  6.37  6.33  6.28  6.24  6.20  6.16  6.12  6.09  6.06 

  

  -30    6.61  6.60  6.59  6.58  6.56  6.54  6.47  6.41  6.34  6.28  6.21  6.16  6.12  6.07  6.03  5.98  5.94  5.90  5.86  5.82 

  -31    6.42  6.41  6.38  6.36  6.34  6.31  6.25  6.19  6.13  6.06  6.00  5.95  5.90  5.85  5.80  5.76  5.72  5.67  5.63  5.59 

  -32    6.24  6.21  6.18  6.15  6.12  6.09  6.03  5.97  5.91  5.86  5.80  5.75  5.69  5.64  5.59  5.54  5.50  5.46  5.41  5.37 

  -33    6.05  6.02  5.98  5.95  5.91  5.87  5.82  5.76  5.71  5.66  5.60  5.55  5.49  5.44  5.38  5.33  5.29  5.24  5.20  5.16 

  -34    5.87  5.83  5.79  5.74  5.70  5.66  5.61  5.56  5.51  5.46  5.41  5.35  5.29  5.24  5.18  5.13  5.08  5.04  5.00  4.96 

  -35    5.69  5.64  5.60  5.55  5.50  5.45  5.40  5.36  5.31  5.27  5.22  5.16  5.10  5.04  4.99  4.93  4.89  4.84  4.80  4.76 

  -36    5.54  5.48  5.42  5.37  5.31  5.26  5.20  5.15  5.10  5.05  5.00  4.94  4.89  4.84  4.79  4.75  4.70  4.66  4.62  4.57 

  -37    5.38  5.32  5.26  5.19  5.13  5.07  5.01  4.95  4.89  4.84  4.78  4.74  4.69  4.65  4.61  4.57  4.52  4.48  4.44  4.40 

  -38    5.23  5.16  5.09  5.02  4.95  4.88  4.82  4.75  4.69  4.63  4.57  4.53  4.50  4.46  4.43  4.39  4.35  4.31  4.26  4.22 

  -39    5.08  5.00  4.93  4.85  4.77  4.70  4.63  4.56  4.50  4.43  4.37  4.34  4.31  4.28  4.25  4.22  4.18  4.14  4.10  4.05 
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   1995 VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF95) 

                  INTERPOLATED FROM 5 DEGREE BY  5 DEGREE WORLD GRID 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

  -40    4.93  4.85  4.76  4.68  4.60  4.52  4.45  4.38  4.31  4.24  4.17  4.15  4.13  4.10  4.08  4.06  4.02  3.97  3.93  3.89 

  -41    4.74  4.66  4.59  4.51  4.44  4.36  4.29  4.22  4.15  4.09  4.02  3.99  3.97  3.95  3.92  3.90  3.86  3.82  3.78  3.74 

  -42    4.55  4.48  4.42  4.35  4.28  4.21  4.14  4.07  4.00  3.94  3.87  3.84  3.82  3.79  3.76  3.73  3.70  3.66  3.63  3.60 

  -43    4.37  4.31  4.25  4.19  4.12  4.06  3.99  3.92  3.86  3.79  3.72  3.69  3.67  3.64  3.61  3.58  3.55  3.52  3.49  3.45 

  -44    4.19  4.14  4.08  4.03  3.97  3.91  3.85  3.78  3.71  3.64  3.58  3.55  3.52  3.49  3.46  3.43  3.40  3.37  3.34  3.32 

  -45    4.02  3.97  3.92  3.87  3.82  3.77  3.70  3.64  3.57  3.50  3.44  3.41  3.38  3.34  3.31  3.28  3.26  3.23  3.21  3.18 

  -46    3.87  3.82  3.78  3.73  3.68  3.63  3.57  3.51  3.44  3.38  3.32  3.29  3.26  3.23  3.20  3.16  3.14  3.11  3.08  3.06 

  -47    3.73  3.68  3.64  3.59  3.55  3.50  3.44  3.38  3.32  3.26  3.21  3.18  3.14  3.11  3.08  3.05  3.02  2.99  2.96  2.93 

  -48    3.58  3.54  3.50  3.45  3.41  3.37  3.31  3.26  3.20  3.15  3.09  3.06  3.03  3.00  2.97  2.94  2.91  2.88  2.85  2.81 

  -49    3.44  3.40  3.36  3.32  3.28  3.24  3.19  3.13  3.08  3.03  2.98  2.95  2.92  2.89  2.86  2.83  2.80  2.76  2.73  2.70 

  

  -50    3.30  3.26  3.22  3.19  3.15  3.11  3.06  3.01  2.96  2.92  2.87  2.84  2.81  2.78  2.75  2.72  2.69  2.65  2.62  2.58 

  -51    3.18  3.14  3.10  3.05  3.01  2.97  2.93  2.89  2.84  2.80  2.76  2.73  2.70  2.67  2.64  2.61  2.57  2.54  2.50  2.47 

  -52    3.05  3.01  2.97  2.92  2.88  2.84  2.80  2.76  2.72  2.69  2.65  2.62  2.59  2.56  2.53  2.50  2.46  2.43  2.39  2.36 

  -53    2.93  2.89  2.84  2.80  2.75  2.71  2.67  2.64  2.61  2.57  2.54  2.51  2.48  2.45  2.42  2.39  2.35  2.32  2.28  2.25 

  -54    2.81  2.76  2.72  2.67  2.62  2.58  2.55  2.52  2.49  2.46  2.43  2.40  2.37  2.34  2.31  2.28  2.25  2.21  2.17  2.14 

  -55    2.69  2.64  2.59  2.55  2.50  2.45  2.43  2.40  2.38  2.35  2.33  2.30  2.27  2.24  2.21  2.18  2.14  2.11  2.07  2.03 

  -56    2.56  2.52  2.48  2.44  2.39  2.35  2.33  2.31  2.28  2.25  2.23  2.20  2.17  2.14  2.11  2.08  2.04  2.00  1.97  1.93 

  -57    2.43  2.40  2.36  2.33  2.29  2.26  2.23  2.21  2.18  2.16  2.13  2.10  2.07  2.04  2.00  1.97  1.94  1.90  1.87  1.83 

  -58    2.30  2.28  2.25  2.22  2.19  2.16  2.14  2.11  2.08  2.06  2.03  2.00  1.97  1.94  1.90  1.87  1.84  1.80  1.77  1.73 

  -59    2.18  2.16  2.14  2.11  2.09  2.07  2.04  2.01  1.99  1.96  1.94  1.90  1.87  1.84  1.81  1.78  1.74  1.70  1.67  1.64 

  

  -60    2.06  2.04  2.02  2.01  1.99  1.97  1.94  1.92  1.89  1.87  1.84  1.81  1.77  1.74  1.71  1.68  1.64  1.61  1.58  1.54 

  -61    1.95  1.94  1.92  1.90  1.88  1.87  1.84  1.82  1.79  1.77  1.74  1.71  1.68  1.65  1.62  1.58  1.56  1.53  1.50  1.47 

  -62    1.85  1.83  1.82  1.80  1.78  1.76  1.74  1.72  1.69  1.67  1.64  1.61  1.58  1.55  1.52  1.49  1.47  1.45  1.43  1.40 

  -63    1.74  1.73  1.71  1.70  1.68  1.66  1.64  1.62  1.59  1.57  1.55  1.52  1.49  1.46  1.43  1.40  1.39  1.37  1.35  1.34 

  -64    1.64  1.63  1.61  1.60  1.58  1.57  1.54  1.52  1.50  1.47  1.45  1.42  1.40  1.37  1.34  1.32  1.30  1.29  1.28  1.27 

  -65    1.54  1.53  1.51  1.50  1.48  1.47  1.45  1.43  1.40  1.38  1.36  1.33  1.31  1.28  1.26  1.23  1.22  1.22  1.21  1.20 

  -66    1.44  1.43  1.42  1.40  1.39  1.38  1.36  1.34  1.31  1.29  1.27  1.25  1.23  1.21  1.18  1.16  1.15  1.14  1.13  1.12 

  -67    1.35  1.34  1.32  1.31  1.30  1.29  1.27  1.25  1.23  1.21  1.19  1.17  1.15  1.13  1.11  1.10  1.08  1.06  1.05  1.03 

  -68    1.26  1.25  1.23  1.22  1.21  1.20  1.18  1.16  1.14  1.12  1.11  1.09  1.08  1.06  1.04  1.03  1.01  0.99  0.97  0.96 

  -69    1.17  1.16  1.15  1.14  1.12  1.11  1.10  1.08  1.06  1.04  1.03  1.01  1.00  0.99  0.98  0.96  0.94  0.92  0.90  0.88 

  

  -70    1.08  1.07  1.06  1.05  1.04  1.03  1.01  1.00  0.98  0.97  0.95  0.94  0.93  0.92  0.91  0.90  0.88  0.85  0.83  0.81 

  -71    1.00  0.99  0.98  0.97  0.96  0.95  0.93  0.92  0.90  0.89  0.87  0.86  0.85  0.84  0.83  0.82  0.81  0.79  0.77  0.75 

  -72    0.92  0.91  0.90  0.89  0.88  0.87  0.86  0.84  0.83  0.81  0.80  0.79  0.78  0.77  0.76  0.75  0.74  0.72  0.71  0.69 

  -73    0.85  0.84  0.83  0.82  0.81  0.80  0.78  0.77  0.76  0.74  0.73  0.72  0.71  0.70  0.69  0.68  0.67  0.66  0.65  0.64 

  -74    0.78  0.77  0.76  0.75  0.74  0.73  0.71  0.70  0.69  0.68  0.66  0.65  0.65  0.64  0.63  0.62  0.61  0.60  0.60  0.59 

  -75    0.71  0.70  0.69  0.68  0.67  0.66  0.65  0.64  0.62  0.61  0.60  0.59  0.58  0.58  0.57  0.56  0.55  0.55  0.54  0.54 

  -76    0.64  0.63  0.62  0.61  0.60  0.59  0.58  0.57  0.56  0.56  0.55  0.54  0.53  0.53  0.52  0.51  0.50  0.50  0.49  0.48 

  -77    0.58  0.57  0.56  0.55  0.54  0.53  0.52  0.51  0.51  0.50  0.50  0.49  0.48  0.48  0.47  0.46  0.46  0.45  0.44  0.43 

  -78    0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.46  0.46  0.45  0.45  0.44  0.44  0.43  0.42  0.42  0.41  0.40  0.40  0.39 

  -79    0.46  0.45  0.44  0.43  0.42  0.41  0.41  0.41  0.41  0.41  0.40  0.40  0.39  0.39  0.38  0.37  0.37  0.36  0.35  0.35 

  

  -80    0.41  0.40  0.39  0.38  0.37  0.36  0.36  0.36  0.36  0.36  0.36  0.36  0.35  0.35  0.34  0.34  0.33  0.32  0.31  0.31 

  -81    0.36  0.35  0.34  0.34  0.33  0.32  0.32  0.32  0.32  0.32  0.32  0.31  0.31  0.30  0.30  0.30  0.29  0.28  0.28  0.27 

  -82    0.31  0.31  0.30  0.29  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.27  0.27  0.27  0.26  0.26  0.26  0.25  0.25  0.24 

  -83    0.27  0.27  0.26  0.26  0.25  0.25  0.25  0.25  0.25  0.24  0.24  0.24  0.24  0.23  0.23  0.23  0.22  0.22  0.22  0.21 

  -84    0.23  0.23  0.23  0.22  0.22  0.22  0.22  0.22  0.21  0.21  0.21  0.21  0.20  0.20  0.20  0.20  0.19  0.19  0.19  0.19 

  -85    0.20  0.20  0.19  0.19  0.19  0.19  0.19  0.19  0.18  0.18  0.18  0.18  0.18  0.17  0.17  0.17  0.17  0.17  0.16  0.16 

  -86    0.17  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.14  0.14  0.14 

  -87    0.14  0.14  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12 

  -88    0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.10 

  -89    0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09 
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Appendix F: Table from IGRF 2000 field 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.01  0.01  0.02 

   80    0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

   78    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02 

   77    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.05  0.05  0.06  0.06 

   76    0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09 

   75    0.05  0.06  0.07  0.08  0.09  0.10  0.10  0.09  0.08  0.08  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.12 

   74    0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.13  0.14  0.15  0.16 

   73    0.13  0.13  0.14  0.14  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.19 

   72    0.11  0.12  0.14  0.16  0.17  0.19  0.19  0.20  0.20  0.21  0.21  0.21  0.20  0.20  0.20  0.19  0.20  0.21  0.21  0.22 

   71    0.20  0.21  0.22  0.22  0.23  0.24  0.24  0.25  0.25  0.26  0.26  0.26  0.26  0.27  0.27  0.27  0.27  0.28  0.28  0.29 

   70    0.25  0.26  0.27  0.27  0.28  0.29  0.29  0.29  0.30  0.30  0.30  0.30  0.30  0.31  0.31  0.31  0.32  0.33  0.33  0.34 

 

   69    0.30  0.31  0.31  0.32  0.32  0.33  0.34  0.34  0.35  0.35  0.36  0.36  0.36  0.37  0.37  0.37  0.38  0.38  0.39  0.39 

   68    0.38  0.38  0.39  0.39  0.39  0.39  0.40  0.41  0.41  0.42  0.43  0.43  0.43  0.43  0.43  0.43  0.44  0.45  0.45  0.46 

   67    0.43  0.44  0.45  0.45  0.46  0.47  0.47  0.48  0.48  0.49  0.49  0.50  0.50  0.51  0.51  0.52  0.53  0.53  0.54  0.54 

   66    0.50  0.51  0.52  0.54  0.55  0.56  0.56  0.56  0.56  0.55  0.55  0.56  0.56  0.57  0.57  0.58  0.59  0.60  0.60  0.61 

   65    0.60  0.61  0.61  0.62  0.62  0.63  0.64  0.65  0.65  0.66  0.67  0.67  0.68  0.68  0.69  0.69  0.69  0.70  0.70  0.70 

   64    0.72  0.72  0.73  0.73  0.73  0.73  0.74  0.74  0.75  0.75  0.76  0.77  0.77  0.78  0.78  0.79  0.79  0.79  0.79  0.79 

   63    0.78  0.79  0.80  0.82  0.83  0.84  0.85  0.86  0.87  0.87  0.88  0.89  0.90  0.91  0.92  0.93  0.93  0.94  0.94  0.94 

   62    0.90  0.91  0.92  0.93  0.94  0.95  0.96  0.97  0.98  0.98  0.99  0.99  1.00  1.00  1.00  1.00  1.01  1.02  1.03  1.03 

   61    0.99  1.02  1.04  1.07  1.09  1.12  1.12  1.12  1.12  1.11  1.11  1.12  1.14  1.15  1.17  1.18  1.19  1.19  1.19  1.20 

   60    1.16  1.17  1.18  1.20  1.21  1.22  1.23  1.24  1.25  1.25  1.26  1.27  1.29  1.30  1.32  1.33  1.34  1.35  1.36  1.37 

 

   59    1.30  1.32  1.33  1.35  1.36  1.38  1.39  1.39  1.40  1.41  1.41  1.41  1.42  1.42  1.42  1.42  1.44  1.45  1.47  1.48 

   58    1.46  1.48  1.50  1.51  1.53  1.55  1.56  1.58  1.59  1.60  1.61  1.62  1.63  1.64  1.65  1.66  1.66  1.66  1.66  1.66 

   57    1.65  1.66  1.68  1.69  1.71  1.72  1.73  1.74  1.75  1.75  1.76  1.77  1.79  1.80  1.81  1.82  1.83  1.84  1.85  1.85 

   56    1.89  1.90  1.91  1.92  1.92  1.93  1.94  1.96  1.97  1.98  1.99  2.00  2.01  2.02  2.02  2.03  2.04  2.04  2.05  2.06 

   55    2.05  2.06  2.08  2.09  2.11  2.12  2.14  2.15  2.16  2.18  2.19  2.19  2.19  2.19  2.19  2.19  2.20  2.21  2.22  2.22 

   54    2.27  2.29  2.31  2.33  2.35  2.37  2.38  2.38  2.39  2.40  2.40  2.42  2.44  2.46  2.48  2.50  2.51  2.52  2.53  2.54 

   53    2.48  2.50  2.52  2.54  2.55  2.57  2.59  2.61  2.63  2.65  2.67  2.69  2.72  2.74  2.77  2.79  2.78  2.76  2.74  2.72 

   52    2.81  2.82  2.82  2.82  2.83  2.83  2.84  2.86  2.87  2.88  2.89  2.90  2.90  2.91  2.92  2.92  2.94  2.96  2.98  3.00 

   51    3.00  3.02  3.05  3.07  3.10  3.12  3.13  3.14  3.15  3.16  3.17  3.17  3.17  3.17  3.17  3.17  3.20  3.22  3.25  3.27 

   50    3.31  3.32  3.33  3.34  3.34  3.35  3.37  3.40  3.42  3.44  3.46  3.48  3.49  3.50  3.52  3.53  3.53  3.52  3.52  3.51 

 

   49    3.69  3.71  3.72  3.73  3.75  3.76  3.78  3.79  3.81  3.83  3.84  3.85  3.86  3.87  3.88  3.89  3.91  3.93  3.95  3.96 

   48    4.10  4.10  4.10  4.10  4.09  4.09  4.11  4.12  4.14  4.16  4.17  4.18  4.19  4.20  4.20  4.21  4.20  4.19  4.18  4.17 

   47    4.34  4.35  4.35  4.36  4.36  4.36  4.38  4.40  4.42  4.43  4.45  4.46  4.47  4.48  4.48  4.49  4.50  4.52  4.53  4.54 

   46    4.68  4.68  4.67  4.67  4.66  4.65  4.67  4.69  4.71  4.72  4.74  4.75  4.77  4.78  4.79  4.80  4.80  4.81  4.81  4.81 

   45    4.95  4.96  4.98  4.99  5.00  5.01  5.02  5.03  5.04  5.05  5.06  5.07  5.08  5.09  5.10  5.11  5.12  5.13  5.14  5.14 

   44    5.27  5.29  5.31  5.33  5.35  5.37  5.38  5.39  5.39  5.40  5.40  5.41  5.42  5.43  5.44  5.45  5.46  5.47  5.47  5.48 

   43    5.63  5.65  5.67  5.69  5.70  5.72  5.73  5.73  5.74  5.74  5.74  5.76  5.78  5.80  5.81  5.83  5.84  5.85  5.86  5.86 

   42    6.06  6.08  6.09  6.11  6.13  6.14  6.15  6.16  6.17  6.17  6.18  6.19  6.20  6.21  6.22  6.23  6.23  6.24  6.24  6.24 

   41    6.57  6.57  6.57  6.57  6.56  6.56  6.59  6.63  6.66  6.69  6.72  6.72  6.73  6.73  6.73  6.73  6.74  6.75  6.75  6.76 

   40    7.06  7.09  7.12  7.15  7.17  7.20  7.21  7.23  7.24  7.25  7.26  7.26  7.25  7.25  7.24  7.23  7.24  7.25  7.26  7.26 

 



311 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   39    7.77  7.78  7.79  7.80  7.81  7.82  7.84  7.85  7.87  7.88  7.89  7.90  7.91  7.91  7.92  7.92  7.91  7.90  7.89  7.88 

   38    8.37  8.38  8.38  8.39  8.39  8.39  8.39  8.39  8.38  8.38  8.37  8.39  8.41  8.43  8.44  8.46  8.45  8.45  8.44  8.42 

   37    8.86  8.85  8.83  8.82  8.80  8.78  8.79  8.80  8.81  8.82  8.83  8.83  8.83  8.83  8.83  8.83  8.83  8.83  8.83  8.83 

   36    9.30  9.30  9.30  9.29  9.29  9.28  9.29  9.30  9.31  9.31  9.32  9.33  9.34  9.35  9.35  9.36  9.36  9.36  9.35  9.35 

   35    9.75  9.76  9.76  9.77  9.77  9.77  9.77  9.77  9.77  9.77  9.77  9.76  9.75  9.73  9.72  9.70  9.70  9.71  9.71  9.71 

   34    9.88  9.89  9.89  9.90  9.90  9.90  9.90  9.89  9.89  9.88  9.87  9.87  9.87  9.86  9.86  9.85  9.85  9.85  9.85  9.84 

   33   10.29 10.30 10.31 10.32 10.32 10.33 10.33 10.33 10.33 10.33 10.33 10.34 10.35 10.35 10.36 10.36 10.37 10.37 10.38 10.38 

   32   10.72 10.73 10.74 10.75 10.75 10.76 10.78 10.79 10.81 10.82 10.83 10.83 10.83 10.83 10.83 10.83 10.84 10.85 10.85 10.86 

   31   11.15 11.17 11.18 11.20 11.22 11.23 11.24 11.24 11.25 11.25 11.25 11.26 11.27 11.27 11.28 11.28 11.28 11.29 11.29 11.29 

   30   11.58 11.60 11.61 11.63 11.65 11.66 11.67 11.68 11.69 11.69 11.70 11.71 11.72 11.72 11.73 11.73 11.74 11.75 11.76 11.76 

 

   29   11.99 12.01 12.02 12.03 12.05 12.06 12.08 12.09 12.10 12.12 12.13 12.14 12.15 12.15 12.16 12.16 12.17 12.18 12.18 12.19 

   28   12.38 12.40 12.41 12.43 12.45 12.46 12.47 12.49 12.50 12.51 12.52 12.53 12.55 12.56 12.57 12.58 12.59 12.60 12.61 12.61 

   27   12.71 12.73 12.75 12.77 12.78 12.80 12.82 12.83 12.84 12.86 12.87 12.89 12.91 12.93 12.94 12.96 12.98 12.99 13.01 13.02 

   26   13.01 13.03 13.05 13.07 13.08 13.10 13.13 13.15 13.17 13.20 13.22 13.24 13.26 13.28 13.29 13.31 13.33 13.35 13.36 13.38 

   25   13.30 13.32 13.35 13.37 13.39 13.41 13.43 13.46 13.48 13.50 13.52 13.54 13.56 13.58 13.60 13.62 13.64 13.66 13.68 13.69 

   24   13.57 13.59 13.62 13.64 13.66 13.68 13.70 13.73 13.75 13.77 13.79 13.81 13.83 13.85 13.86 13.88 13.90 13.92 13.94 13.95 

   23   13.75 13.78 13.80 13.82 13.85 13.87 13.89 13.92 13.94 13.96 13.98 14.00 14.02 14.04 14.06 14.08 14.10 14.12 14.14 14.16 

   22   13.92 13.95 13.97 13.99 14.02 14.04 14.07 14.09 14.11 14.14 14.16 14.18 14.20 14.22 14.24 14.26 14.28 14.30 14.32 14.34 

   21   14.07 14.10 14.12 14.15 14.18 14.20 14.23 14.25 14.27 14.30 14.32 14.34 14.37 14.39 14.41 14.43 14.45 14.47 14.49 14.51 

   20   14.21 14.24 14.26 14.29 14.31 14.34 14.37 14.39 14.41 14.44 14.46 14.49 14.51 14.53 14.56 14.58 14.60 14.63 14.65 14.67 

 

   19   14.32 14.35 14.38 14.41 14.43 14.46 14.49 14.51 14.54 14.57 14.59 14.62 14.64 14.66 14.69 14.71 14.73 14.76 14.78 14.80 

   18   14.42 14.45 14.48 14.51 14.53 14.56 14.59 14.61 14.64 14.67 14.69 14.72 14.74 14.77 14.80 14.82 14.85 14.87 14.89 14.92 

   17   14.51 14.54 14.57 14.60 14.62 14.65 14.68 14.71 14.74 14.76 14.79 14.82 14.84 14.87 14.90 14.92 14.95 14.97 14.99 15.02 

   16   14.58 14.61 14.64 14.67 14.69 14.72 14.75 14.78 14.81 14.83 14.86 14.89 14.92 14.95 14.97 15.00 15.03 15.05 15.07 15.10 

   15   14.63 14.66 14.69 14.72 14.75 14.78 14.81 14.84 14.87 14.89 14.92 14.95 14.98 15.01 15.03 15.06 15.09 15.11 15.14 15.17 

   14   14.66 14.69 14.72 14.75 14.78 14.81 14.84 14.87 14.90 14.93 14.96 14.99 15.02 15.05 15.07 15.10 15.13 15.16 15.19 15.21 

   13   14.68 14.71 14.75 14.78 14.81 14.84 14.87 14.90 14.93 14.96 14.99 15.02 15.05 15.08 15.10 15.13 15.16 15.19 15.22 15.24 

   12   14.69 14.72 14.75 14.78 14.81 14.84 14.87 14.91 14.94 14.97 15.00 15.03 15.06 15.09 15.11 15.14 15.17 15.20 15.23 15.26 

   11   14.68 14.71 14.74 14.77 14.80 14.83 14.86 14.90 14.93 14.96 14.99 15.02 15.05 15.08 15.11 15.14 15.17 15.20 15.23 15.26 

   10   14.65 14.68 14.72 14.75 14.78 14.81 14.84 14.87 14.90 14.93 14.96 14.99 15.03 15.06 15.09 15.12 15.15 15.18 15.21 15.24 

 

    9   14.61 14.64 14.68 14.71 14.74 14.77 14.80 14.83 14.86 14.89 14.92 14.95 14.99 15.02 15.05 15.08 15.11 15.15 15.18 15.21 

    8   14.55 14.58 14.62 14.65 14.68 14.71 14.74 14.78 14.81 14.84 14.87 14.90 14.94 14.97 15.00 15.03 15.06 15.10 15.13 15.16 

    7   14.48 14.51 14.55 14.58 14.61 14.64 14.67 14.71 14.74 14.77 14.80 14.83 14.87 14.90 14.93 14.96 14.99 15.03 15.06 15.09 

    6   14.39 14.42 14.46 14.49 14.52 14.55 14.58 14.62 14.65 14.68 14.71 14.74 14.78 14.81 14.85 14.88 14.91 14.95 14.98 15.01 

    5   14.29 14.32 14.36 14.39 14.42 14.45 14.48 14.52 14.55 14.58 14.61 14.64 14.68 14.71 14.75 14.78 14.82 14.85 14.88 14.92 

    4   14.18 14.21 14.25 14.28 14.31 14.34 14.37 14.41 14.44 14.47 14.50 14.53 14.57 14.60 14.64 14.67 14.71 14.74 14.77 14.81 

    3   14.05 14.08 14.12 14.15 14.18 14.21 14.24 14.28 14.31 14.34 14.37 14.41 14.44 14.47 14.51 14.54 14.58 14.61 14.64 14.68 

    2   13.91 13.94 13.98 14.01 14.04 14.07 14.10 14.14 14.17 14.20 14.23 14.27 14.30 14.33 14.37 14.40 14.44 14.47 14.50 14.54 

    1   13.77 13.80 13.83 13.86 13.89 13.92 13.95 13.99 14.02 14.05 14.08 14.12 14.15 14.18 14.22 14.25 14.29 14.32 14.35 14.39 

    0   13.60 13.63 13.66 13.69 13.72 13.75 13.78 13.82 13.85 13.88 13.91 13.95 13.98 14.01 14.05 14.08 14.12 14.15 14.19 14.23 

 



312 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   -1   13.43 13.46 13.49 13.52 13.55 13.58 13.61 13.64 13.67 13.70 13.73 13.77 13.80 13.83 13.87 13.90 13.94 13.97 14.01 14.05 

   -2   13.25 13.28 13.31 13.34 13.36 13.39 13.42 13.46 13.49 13.52 13.55 13.58 13.62 13.65 13.68 13.71 13.75 13.78 13.82 13.86 

   -3   13.06 13.09 13.12 13.15 13.17 13.20 13.23 13.26 13.29 13.32 13.35 13.38 13.42 13.45 13.48 13.51 13.55 13.59 13.63 13.66 

   -4   12.87 12.90 12.92 12.94 12.97 12.99 13.02 13.05 13.08 13.11 13.14 13.18 13.21 13.24 13.28 13.31 13.35 13.38 13.42 13.46 

   -5   12.66 12.69 12.71 12.73 12.76 12.78 12.81 12.84 12.87 12.90 12.93 12.96 13.00 13.03 13.06 13.09 13.13 13.16 13.20 13.24 

   -6   12.45 12.47 12.50 12.52 12.54 12.56 12.59 12.62 12.65 12.67 12.70 12.73 12.77 12.80 12.83 12.86 12.90 12.94 12.98 13.01 

   -7   12.23 12.25 12.28 12.30 12.32 12.34 12.37 12.39 12.42 12.45 12.47 12.50 12.54 12.57 12.60 12.63 12.67 12.70 12.74 12.78 

   -8   12.00 12.02 12.04 12.06 12.08 12.10 12.13 12.15 12.18 12.21 12.23 12.26 12.30 12.33 12.36 12.39 12.43 12.46 12.50 12.54 

   -9   11.74 11.77 11.79 11.82 11.85 11.87 11.90 11.92 11.94 11.97 11.99 12.02 12.05 12.08 12.11 12.14 12.18 12.21 12.25 12.29 

 

  -10   11.50 11.52 11.53 11.55 11.57 11.58 11.61 11.64 11.67 11.70 11.73 11.76 11.80 11.83 11.86 11.89 11.93 11.96 12.00 12.04 

  -11   11.26 11.28 11.30 11.32 11.33 11.35 11.37 11.39 11.41 11.43 11.45 11.49 11.53 11.57 11.60 11.64 11.68 11.71 11.74 11.78 

  -12   10.98 11.01 11.03 11.05 11.08 11.10 11.12 11.14 11.16 11.18 11.20 11.23 11.25 11.28 11.31 11.33 11.37 11.42 11.46 11.50 

  -13   10.69 10.72 10.74 10.76 10.79 10.81 10.84 10.86 10.88 10.91 10.93 10.96 10.98 11.01 11.04 11.06 11.10 11.13 11.16 11.20 

  -14   10.43 10.44 10.44 10.45 10.46 10.46 10.49 10.52 10.55 10.57 10.60 10.64 10.68 10.72 10.75 10.79 10.82 10.85 10.88 10.91 

  -15   10.12 10.14 10.17 10.19 10.21 10.23 10.24 10.25 10.26 10.26 10.27 10.30 10.34 10.37 10.40 10.43 10.47 10.50 10.54 10.58 

  -16    9.74  9.76  9.78  9.80  9.82  9.84  9.87  9.91  9.94  9.97 10.00 10.03 10.05 10.08 10.11 10.13 10.17 10.21 10.25 10.28 

  -17    9.40  9.43  9.45  9.47  9.50  9.52  9.55  9.58  9.61  9.63  9.66  9.70  9.75  9.79  9.83  9.87  9.90  9.93  9.96  9.98 

  -18    9.05  9.08  9.11  9.14  9.16  9.19  9.20  9.21  9.22  9.22  9.23  9.28  9.32  9.36  9.41  9.45  9.49  9.53  9.57  9.61 

  -19    8.79  8.81  8.83  8.85  8.86  8.88  8.89  8.90  8.91  8.92  8.93  8.96  8.99  9.02  9.05  9.08  9.12  9.16  9.20  9.23 

 

  -20    8.45  8.46  8.47  8.48  8.48  8.49  8.51  8.53  8.55  8.57  8.59  8.63  8.66  8.69  8.73  8.76  8.80  8.83  8.86  8.90 

  -21    8.11  8.12  8.13  8.14  8.15  8.16  8.18  8.21  8.23  8.25  8.27  8.29  8.32  8.34  8.36  8.38  8.41  8.43  8.45  8.48 

  -22    7.81  7.82  7.82  7.82  7.83  7.83  7.85  7.87  7.89  7.91  7.93  7.95  7.96  7.97  7.99  8.00  8.04  8.07  8.10  8.14 

  -23    7.49  7.50  7.51  7.52  7.52  7.53  7.54  7.54  7.54  7.55  7.55  7.60  7.65  7.69  7.74  7.78  7.81  7.84  7.87  7.89 

  -24    7.19  7.20  7.21  7.22  7.23  7.24  7.27  7.31  7.34  7.37  7.40  7.41  7.43  7.44  7.45  7.46  7.50  7.54  7.57  7.61 

  -25    7.03  7.04  7.05  7.06  7.06  7.07  7.07  7.07  7.07  7.07  7.07  7.09  7.11  7.13  7.14  7.16  7.21  7.25  7.30  7.34 

  -26    6.79  6.80  6.80  6.81  6.82  6.82  6.83  6.85  6.86  6.87  6.88  6.89  6.89  6.90  6.91  6.91  6.94  6.98  7.01  7.04 

  -27    6.59  6.59  6.59  6.59  6.59  6.59  6.57  6.56  6.54  6.53  6.51  6.53  6.56  6.58  6.60  6.62  6.63  6.63  6.63  6.64 

  -28    6.24  6.23  6.22  6.21  6.19  6.18  6.19  6.19  6.20  6.21  6.21  6.22  6.23  6.24  6.25  6.26  6.29  6.31  6.33  6.36 

  -29    5.99  5.99  5.99  5.99  5.99  5.99  5.98  5.97  5.96  5.94  5.93  5.94  5.94  5.94  5.95  5.95  5.97  5.99  6.01  6.03 

 

  -30    5.79  5.76  5.74  5.71  5.69  5.66  5.67  5.68  5.69  5.70  5.71  5.72  5.72  5.73  5.74  5.74  5.75  5.75  5.75  5.76 

  -31    5.56  5.53  5.50  5.47  5.44  5.41  5.41  5.41  5.41  5.40  5.40  5.41  5.42  5.43  5.44  5.45  5.45  5.45  5.45  5.44 

  -32    5.29  5.28  5.27  5.26  5.24  5.23  5.22  5.21  5.20  5.19  5.18  5.17  5.17  5.16  5.15  5.14  5.13  5.13  5.12  5.11 

  -33    5.09  5.07  5.06  5.04  5.02  5.00  4.99  4.98  4.97  4.95  4.94  4.92  4.91  4.89  4.88  4.86  4.86  4.85  4.85  4.85 

  -34    4.92  4.88  4.84  4.79  4.75  4.71  4.69  4.68  4.66  4.65  4.63  4.61  4.59  4.57  4.55  4.53  4.54  4.56  4.57  4.58 

  -35    4.59  4.57  4.56  4.54  4.53  4.51  4.49  4.48  4.46  4.45  4.43  4.41  4.40  4.38  4.37  4.35  4.35  4.34  4.33  4.33 

  -36    4.43  4.40  4.38  4.35  4.33  4.30  4.28  4.26  4.24  4.22  4.20  4.19  4.18  4.17  4.15  4.14  4.15  4.15  4.16  4.17 

  -37    4.25  4.23  4.21  4.19  4.16  4.14  4.12  4.11  4.09  4.07  4.05  4.03  4.02  4.00  3.99  3.97  3.97  3.97  3.97  3.96 

  -38    4.12  4.09  4.06  4.03  4.00  3.97  3.95  3.93  3.91  3.89  3.87  3.87  3.87  3.87  3.86  3.86  3.84  3.83  3.81  3.80 

  -39    3.90  3.87  3.85  3.82  3.80  3.77  3.76  3.75  3.74  3.73  3.72  3.70  3.69  3.67  3.66  3.64  3.64  3.64  3.64  3.64 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

  -40    3.78  3.75  3.72  3.70  3.67  3.64  3.61  3.58  3.56  3.53  3.50  3.50  3.50  3.50  3.50  3.50  3.50  3.49  3.48  3.48 

  -41    3.66  3.62  3.58  3.55  3.51  3.47  3.46  3.45  3.44  3.42  3.41  3.40  3.38  3.37  3.35  3.34  3.34  3.34  3.34  3.33 

  -42    3.51  3.49  3.46  3.44  3.41  3.39  3.37  3.35  3.32  3.30  3.28  3.27  3.26  3.25  3.24  3.23  3.23  3.22  3.21  3.21 

  -43    3.32  3.30  3.29  3.27  3.25  3.23  3.21  3.19  3.17  3.15  3.13  3.11  3.09  3.08  3.06  3.04  3.02  3.00  2.98  2.96 

  -44    3.26  3.22  3.18  3.13  3.09  3.05  3.04  3.03  3.02  3.00  2.99  2.97  2.94  2.92  2.89  2.87  2.89  2.90  2.92  2.93 

  -45    3.11  3.08  3.05  3.03  3.00  2.97  2.94  2.91  2.89  2.86  2.83  2.82  2.81  2.80  2.79  2.78  2.77  2.75  2.74  2.72 

  -46    2.96  2.92  2.88  2.85  2.81  2.77  2.77  2.76  2.75  2.75  2.74  2.72  2.69  2.67  2.64  2.62  2.60  2.58  2.57  2.55 

  -47    2.74  2.74  2.74  2.74  2.73  2.73  2.71  2.69  2.66  2.64  2.62  2.61  2.59  2.58  2.56  2.55  2.53  2.51  2.48  2.46 

  -48    2.75  2.72  2.69  2.65  2.62  2.59  2.56  2.54  2.51  2.49  2.46  2.45  2.44  2.43  2.41  2.40  2.38  2.36  2.35  2.33 

  -49    2.66  2.63  2.60  2.56  2.53  2.50  2.47  2.43  2.40  2.36  2.33  2.32  2.31  2.30  2.29  2.28  2.27  2.26  2.25  2.24 

 

  -50    2.47  2.45  2.42  2.40  2.37  2.35  2.33  2.30  2.28  2.25  2.23  2.22  2.21  2.20  2.19  2.18  2.15  2.13  2.10  2.08 

  -51    2.34  2.32  2.30  2.27  2.25  2.23  2.21  2.19  2.18  2.16  2.14  2.12  2.10  2.08  2.06  2.04  2.03  2.02  2.01  2.00 

  -52    2.25  2.23  2.22  2.20  2.19  2.17  2.14  2.11  2.07  2.04  2.01  2.00  1.98  1.97  1.95  1.94  1.93  1.91  1.90  1.88 

  -53    2.14  2.12  2.10  2.08  2.06  2.04  2.02  2.01  1.99  1.98  1.96  1.94  1.92  1.91  1.89  1.87  1.85  1.82  1.80  1.77 

  -54    2.07  2.04  2.01  1.98  1.95  1.92  1.91  1.90  1.89  1.87  1.86  1.83  1.80  1.78  1.75  1.72  1.70  1.68  1.66  1.64 

  -55    1.93  1.93  1.92  1.92  1.92  1.91  1.88  1.84  1.81  1.77  1.74  1.72  1.71  1.69  1.68  1.66  1.64  1.62  1.59  1.57 

  -56    1.93  1.89  1.86  1.82  1.79  1.75  1.73  1.71  1.70  1.68  1.66  1.64  1.63  1.61  1.60  1.58  1.57  1.55  1.54  1.52 

  -57    1.79  1.77  1.75  1.73  1.71  1.69  1.66  1.64  1.61  1.59  1.56  1.55  1.53  1.52  1.50  1.49  1.46  1.44  1.41  1.39 

  -58    1.75  1.71  1.68  1.64  1.61  1.57  1.55  1.52  1.50  1.47  1.45  1.44  1.43  1.41  1.40  1.39  1.38  1.36  1.35  1.33 

  -59    1.61  1.58  1.56  1.53  1.51  1.48  1.47  1.46  1.44  1.43  1.42  1.41  1.40  1.38  1.37  1.36  1.33  1.30  1.28  1.25 

 

  -60    1.52  1.50  1.49  1.47  1.46  1.44  1.42  1.39  1.37  1.34  1.32  1.30  1.29  1.27  1.26  1.24  1.22  1.20  1.18  1.16 

  -61    1.45  1.43  1.40  1.38  1.35  1.33  1.31  1.30  1.28  1.27  1.25  1.23  1.22  1.20  1.19  1.17  1.15  1.13  1.12  1.10 

  -62    1.39  1.36  1.34  1.31  1.29  1.26  1.24  1.23  1.21  1.20  1.18  1.15  1.13  1.10  1.08  1.05  1.05  1.05  1.05  1.05 

  -63    1.27  1.26  1.26  1.25  1.24  1.23  1.21  1.19  1.18  1.16  1.14  1.12  1.10  1.07  1.05  1.03  1.02  1.00  0.99  0.97 

  -64    1.23  1.21  1.19  1.18  1.16  1.14  1.12  1.10  1.07  1.05  1.03  1.02  1.00  0.99  0.97  0.96  0.94  0.92  0.89  0.87 

  -65    1.13  1.11  1.09  1.08  1.06  1.04  1.03  1.03  1.02  1.01  1.00  0.98  0.96  0.93  0.91  0.89  0.88  0.87  0.85  0.84 

  -66    1.08  1.06  1.05  1.03  1.02  1.00  0.98  0.96  0.95  0.93  0.91  0.89  0.87  0.84  0.82  0.80  0.79  0.78  0.76  0.75 

  -67    1.03  1.00  0.98  0.95  0.93  0.90  0.89  0.87  0.86  0.84  0.83  0.82  0.81  0.81  0.80  0.79  0.77  0.75  0.74  0.72 

  -68    0.91  0.90  0.90  0.89  0.88  0.87  0.86  0.84  0.83  0.81  0.80  0.78  0.77  0.75  0.74  0.72  0.71  0.70  0.69  0.68 

  -69    0.87  0.86  0.84  0.83  0.81  0.80  0.78  0.76  0.74  0.72  0.70  0.69  0.68  0.67  0.66  0.65  0.64  0.63  0.63  0.62 

 

  -70    0.80  0.79  0.78  0.77  0.76  0.75  0.74  0.72  0.71  0.69  0.68  0.67  0.65  0.64  0.62  0.61  0.60  0.59  0.58  0.57 

  -71    0.73  0.71  0.70  0.68  0.67  0.65  0.65  0.64  0.64  0.63  0.63  0.62  0.60  0.59  0.57  0.56  0.55  0.55  0.54  0.54 

  -72    0.67  0.66  0.65  0.63  0.62  0.61  0.60  0.59  0.58  0.57  0.56  0.55  0.55  0.54  0.54  0.53  0.52  0.51  0.50  0.49 

  -73    0.62  0.61  0.59  0.58  0.56  0.55  0.55  0.55  0.55  0.54  0.54  0.53  0.52  0.50  0.49  0.48  0.47  0.45  0.44  0.42 

  -74    0.55  0.54  0.53  0.53  0.52  0.51  0.50  0.50  0.49  0.49  0.48  0.47  0.46  0.45  0.44  0.43  0.42  0.42  0.41  0.41 

  -75    0.54  0.53  0.52  0.50  0.49  0.48  0.47  0.46  0.46  0.45  0.44  0.43  0.43  0.42  0.42  0.41  0.40  0.39  0.37  0.36 

  -76    0.47  0.46  0.45  0.45  0.44  0.43  0.42  0.42  0.41  0.41  0.40  0.40  0.39  0.39  0.38  0.38  0.37  0.36  0.34  0.33 

  -77    0.43  0.42  0.41  0.40  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.33  0.33  0.33  0.33  0.33  0.32  0.31  0.29  0.28 

  -78    0.39  0.38  0.37  0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.30  0.30  0.29  0.29  0.29  0.28  0.28  0.27  0.27 

  -79    0.33  0.33  0.33  0.32  0.32  0.32  0.31  0.30  0.30  0.29  0.28  0.28  0.27  0.27  0.26  0.26  0.25  0.24  0.23  0.22 

 

  -80    0.30  0.30  0.30  0.29  0.29  0.29  0.29  0.28  0.28  0.27  0.27  0.26  0.25  0.25  0.24  0.23  0.23  0.22  0.22  0.21 

  -81    0.26  0.26  0.25  0.25  0.24  0.24  0.24  0.24  0.23  0.23  0.23  0.23  0.23  0.22  0.22  0.22  0.21  0.20  0.20  0.19 

  -82    0.23  0.23  0.23  0.23  0.23  0.23  0.22  0.22  0.21  0.21  0.20  0.20  0.19  0.19  0.18  0.18  0.18  0.17  0.17  0.16 

  -83    0.20  0.20  0.20  0.19  0.19  0.19  0.19  0.20  0.20  0.20  0.20  0.19  0.18  0.17  0.16  0.15  0.14  0.14  0.13  0.13 

  -84    0.17  0.17  0.17  0.17  0.17  0.17  0.16  0.15  0.15  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12 

  -85    0.17  0.17  0.17  0.16  0.16  0.16  0.15  0.14  0.14  0.13  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.10  0.10  0.09 

  -86    0.15  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.08  0.08  0.08 

  -87    0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.08  0.08 

  -88    0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.06 

  -89    0.05  0.05  0.05  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.01  0.01  0.02  0.02  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

 

   79    0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.03  0.03 

   78    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.05  0.05  0.05  0.05  0.05 

   77    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.08  0.08  0.09 

   76    0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.10  0.11  0.12  0.13  0.13  0.12  0.12  0.11 

   75    0.12  0.12  0.11  0.11  0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.14  0.14 

   74    0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.17  0.17 

   73    0.19  0.19  0.19  0.20  0.20  0.20  0.21  0.21  0.22  0.22  0.23  0.23  0.23  0.24  0.24  0.24  0.24  0.24  0.25  0.25 

   72    0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.24  0.24  0.25  0.25  0.25  0.25  0.24  0.24  0.24  0.25  0.26  0.28  0.29 

   71    0.29  0.29  0.29  0.29  0.28  0.28  0.29  0.29  0.30  0.30  0.31  0.31  0.31  0.32  0.32  0.32  0.32  0.32  0.33  0.33 

   70    0.35  0.35  0.35  0.36  0.36  0.36  0.36  0.36  0.36  0.35  0.35  0.36  0.37  0.38  0.39  0.40  0.40  0.39  0.39  0.38 

 

   69    0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.41  0.41  0.42  0.42  0.43  0.44  0.44  0.45  0.46  0.46  0.46  0.47  0.47 

   68    0.47  0.47  0.48  0.48  0.48  0.48  0.48  0.48  0.49  0.49  0.49  0.50  0.50  0.51  0.51  0.52  0.52  0.53  0.53  0.54 

   67    0.55  0.55  0.56  0.56  0.57  0.57  0.57  0.58  0.58  0.58  0.58  0.58  0.59  0.59  0.59  0.59  0.59  0.59  0.60  0.60 

   66    0.62  0.62  0.63  0.63  0.64  0.64  0.64  0.65  0.65  0.66  0.66  0.66  0.67  0.67  0.68  0.68  0.69  0.69  0.70  0.70 

   65    0.70  0.71  0.72  0.73  0.74  0.75  0.75  0.75  0.75  0.74  0.74  0.75  0.76  0.77  0.78  0.79  0.79  0.79  0.79  0.79 

   64    0.79  0.80  0.82  0.83  0.85  0.86  0.86  0.86  0.86  0.86  0.86  0.87  0.87  0.88  0.88  0.89  0.89  0.90  0.90  0.90 

   63    0.94  0.95  0.95  0.96  0.96  0.97  0.97  0.98  0.98  0.99  0.99  0.99  0.99  0.99  0.98  0.98  0.99  0.99  1.00  1.00 

   62    1.04  1.05  1.06  1.07  1.08  1.09  1.09  1.10  1.10  1.10  1.10  1.11  1.11  1.12  1.12  1.13  1.13  1.14  1.14  1.15 

   61    1.20  1.20  1.21  1.21  1.21  1.21  1.22  1.24  1.25  1.27  1.28  1.27  1.27  1.26  1.25  1.24  1.25  1.27  1.28  1.30 

   60    1.38  1.38  1.37  1.37  1.36  1.35  1.37  1.38  1.40  1.41  1.43  1.43  1.42  1.42  1.42  1.41  1.42  1.42  1.42  1.43 

 

   59    1.50  1.51  1.52  1.53  1.53  1.54  1.55  1.56  1.57  1.58  1.59  1.60  1.61  1.62  1.62  1.63  1.63  1.62  1.62  1.62 

   58    1.66  1.67  1.68  1.69  1.70  1.71  1.72  1.72  1.73  1.74  1.74  1.75  1.76  1.77  1.77  1.78  1.78  1.78  1.78  1.77 

   57    1.86  1.88  1.89  1.91  1.92  1.94  1.94  1.93  1.93  1.92  1.91  1.92  1.92  1.92  1.93  1.93  1.94  1.96  1.97  1.98 

   56    2.06  2.06  2.07  2.07  2.07  2.07  2.09  2.10  2.12  2.13  2.15  2.15  2.15  2.15  2.14  2.14  2.15  2.16  2.17  2.17 

   55    2.23  2.25  2.26  2.28  2.29  2.31  2.32  2.32  2.32  2.33  2.33  2.33  2.33  2.33  2.33  2.33  2.34  2.34  2.34  2.35 

   54    2.55  2.56  2.56  2.56  2.57  2.57  2.58  2.58  2.59  2.60  2.60  2.61  2.61  2.61  2.62  2.62  2.63  2.63  2.63  2.64 

   53    2.70  2.72  2.73  2.74  2.76  2.77  2.78  2.80  2.81  2.82  2.83  2.83  2.83  2.82  2.82  2.81  2.82  2.84  2.85  2.86 

   52    3.02  3.03  3.03  3.04  3.04  3.04  3.04  3.05  3.05  3.05  3.05  3.05  3.06  3.06  3.06  3.06  3.07  3.07  3.07  3.08 

   51    3.30  3.29  3.29  3.28  3.27  3.26  3.28  3.29  3.30  3.32  3.33  3.33  3.33  3.33  3.32  3.32  3.34  3.35  3.36  3.38 

   50    3.50  3.52  3.54  3.56  3.58  3.60  3.61  3.62  3.63  3.64  3.65  3.65  3.64  3.64  3.63  3.62  3.65  3.67  3.69  3.72 

 

   49    3.98  3.97  3.97  3.96  3.95  3.94  3.95  3.97  3.98  3.99  4.00  4.00  4.00  3.99  3.99  3.98  3.99  3.99  4.00  4.00 

   48    4.15  4.16  4.17  4.18  4.18  4.19  4.20  4.20  4.21  4.21  4.21  4.22  4.22  4.23  4.23  4.23  4.24  4.24  4.25  4.26 

   47    4.55  4.55  4.55  4.54  4.54  4.53  4.54  4.55  4.56  4.57  4.58  4.59  4.60  4.61  4.62  4.63  4.63  4.64  4.64  4.64 

   46    4.81  4.83  4.84  4.85  4.87  4.88  4.89  4.90  4.91  4.91  4.92  4.92  4.92  4.91  4.91  4.90  4.90  4.90  4.90  4.89 

   45    5.15  5.15  5.15  5.15  5.15  5.15  5.17  5.18  5.19  5.21  5.22  5.21  5.20  5.19  5.18  5.17  5.18  5.19  5.20  5.20 

   44    5.48  5.48  5.49  5.49  5.49  5.49  5.49  5.49  5.49  5.48  5.48  5.49  5.50  5.50  5.51  5.51  5.54  5.56  5.58  5.61 

   43    5.87  5.86  5.85  5.83  5.82  5.80  5.82  5.84  5.86  5.87  5.89  5.90  5.91  5.91  5.92  5.92  5.92  5.93  5.93  5.93 

   42    6.24  6.24  6.25  6.25  6.25  6.25  6.25  6.25  6.24  6.24  6.23  6.25  6.27  6.29  6.30  6.32  6.32  6.31  6.31  6.30 

   41    6.76  6.75  6.74  6.73  6.72  6.71  6.72  6.74  6.75  6.76  6.77  6.76  6.75  6.74  6.73  6.71  6.72  6.73  6.74  6.74 

   40    7.27  7.28  7.28  7.29  7.29  7.29  7.28  7.27  7.26  7.25  7.24  7.25  7.27  7.28  7.29  7.30  7.30  7.29  7.29  7.28 

 



315 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   39    7.86  7.88  7.90  7.91  7.93  7.94  7.93  7.91  7.89  7.87  7.85  7.86  7.87  7.88  7.88  7.89  7.90  7.91  7.91  7.92 

   38    8.41  8.41  8.41  8.41  8.41  8.41  8.42  8.43  8.43  8.44  8.44  8.46  8.49  8.51  8.53  8.55  8.56  8.57  8.57  8.58 

   37    8.83  8.83  8.82  8.81  8.80  8.79  8.80  8.81  8.81  8.82  8.82  8.85  8.88  8.91  8.94  8.97  8.99  9.01  9.02  9.04 

   36    9.34  9.34  9.34  9.34  9.34  9.33  9.35  9.37  9.38  9.40  9.41  9.43  9.45  9.46  9.48  9.49  9.51  9.52  9.54  9.55 

   35    9.71  9.73  9.75  9.77  9.79  9.81  9.82  9.82  9.83  9.83  9.83  9.85  9.88  9.90  9.92  9.94  9.98 10.02 10.06 10.09 

   34    9.84  9.85  9.86  9.87  9.87  9.88  9.91  9.93  9.96  9.98 10.00 10.03 10.06 10.09 10.11 10.14 10.18 10.21 10.25 10.29 

   33   10.38 10.38 10.38 10.37 10.37 10.36 10.38 10.39 10.41 10.42 10.43 10.45 10.47 10.49 10.51 10.53 10.54 10.56 10.57 10.58 

   32   10.86 10.86 10.85 10.85 10.84 10.83 10.86 10.88 10.91 10.93 10.95 10.97 10.98 11.00 11.01 11.02 11.05 11.07 11.10 11.12 

   31   11.29 11.31 11.32 11.34 11.35 11.36 11.38 11.39 11.41 11.42 11.43 11.45 11.48 11.50 11.52 11.54 11.56 11.59 11.61 11.63 

   30   11.77 11.78 11.79 11.80 11.80 11.81 11.82 11.84 11.85 11.86 11.87 11.90 11.92 11.95 11.97 11.99 12.02 12.05 12.08 12.11 

 

   29   12.19 12.20 12.22 12.23 12.24 12.25 12.27 12.29 12.30 12.32 12.33 12.35 12.37 12.39 12.40 12.42 12.45 12.48 12.50 12.53 

   28   12.62 12.64 12.66 12.67 12.69 12.70 12.71 12.73 12.74 12.75 12.76 12.78 12.81 12.83 12.85 12.87 12.89 12.92 12.94 12.96 

   27   13.03 13.05 13.06 13.08 13.09 13.10 13.12 13.14 13.16 13.17 13.19 13.21 13.23 13.25 13.27 13.29 13.32 13.35 13.38 13.40 

   26   13.39 13.41 13.43 13.45 13.46 13.48 13.50 13.52 13.54 13.56 13.58 13.61 13.63 13.66 13.68 13.70 13.73 13.76 13.79 13.82 

   25   13.71 13.73 13.75 13.77 13.79 13.81 13.83 13.85 13.87 13.89 13.91 13.93 13.95 13.97 13.98 14.00 14.02 14.05 14.07 14.09 

   24   13.97 13.99 14.01 14.03 14.04 14.06 14.08 14.10 14.11 14.13 14.14 14.16 14.18 14.20 14.22 14.24 14.26 14.29 14.31 14.33 

   23   14.18 14.20 14.22 14.24 14.25 14.27 14.29 14.31 14.33 14.34 14.36 14.38 14.40 14.42 14.44 14.46 14.48 14.51 14.53 14.55 

   22   14.36 14.38 14.40 14.42 14.44 14.46 14.48 14.50 14.52 14.53 14.55 14.57 14.60 14.62 14.64 14.66 14.68 14.71 14.73 14.75 

   21   14.53 14.55 14.57 14.59 14.61 14.63 14.65 14.67 14.69 14.71 14.73 14.75 14.78 14.80 14.82 14.84 14.87 14.89 14.91 14.94 

   20   14.69 14.71 14.73 14.75 14.77 14.79 14.81 14.83 14.85 14.87 14.89 14.92 14.94 14.96 14.99 15.01 15.04 15.06 15.08 15.11 

 

   19   14.82 14.84 14.87 14.89 14.91 14.93 14.95 14.98 15.00 15.02 15.04 15.06 15.09 15.11 15.13 15.15 15.18 15.20 15.23 15.26 

   18   14.94 14.96 14.99 15.01 15.03 15.05 15.08 15.10 15.12 15.15 15.17 15.20 15.22 15.24 15.27 15.29 15.32 15.34 15.37 15.40 

   17   15.04 15.07 15.09 15.11 15.14 15.16 15.19 15.21 15.23 15.26 15.28 15.31 15.33 15.35 15.38 15.40 15.43 15.46 15.49 15.51 

   16   15.12 15.15 15.17 15.20 15.23 15.25 15.28 15.30 15.32 15.35 15.37 15.40 15.42 15.45 15.48 15.50 15.53 15.56 15.59 15.61 

   15   15.19 15.22 15.24 15.27 15.30 15.32 15.35 15.37 15.40 15.43 15.45 15.48 15.50 15.53 15.56 15.58 15.61 15.64 15.67 15.70 

   14   15.24 15.27 15.29 15.32 15.35 15.37 15.40 15.43 15.46 15.48 15.51 15.54 15.57 15.60 15.62 15.65 15.68 15.71 15.74 15.77 

   13   15.27 15.30 15.33 15.36 15.38 15.41 15.44 15.47 15.50 15.52 15.55 15.58 15.61 15.64 15.67 15.70 15.73 15.76 15.79 15.82 

   12   15.29 15.32 15.35 15.38 15.40 15.43 15.46 15.49 15.52 15.55 15.58 15.61 15.64 15.67 15.70 15.73 15.76 15.80 15.83 15.86 

   11   15.29 15.32 15.35 15.38 15.40 15.43 15.46 15.49 15.52 15.55 15.58 15.61 15.65 15.68 15.71 15.74 15.78 15.81 15.84 15.88 

   10   15.27 15.30 15.33 15.36 15.39 15.42 15.45 15.49 15.52 15.55 15.58 15.61 15.65 15.68 15.71 15.74 15.78 15.81 15.85 15.89 

 

    9   15.24 15.27 15.30 15.33 15.36 15.39 15.42 15.46 15.49 15.52 15.55 15.59 15.62 15.65 15.69 15.72 15.76 15.79 15.83 15.87 

    8   15.19 15.22 15.26 15.29 15.32 15.35 15.38 15.42 15.45 15.48 15.51 15.55 15.58 15.62 15.66 15.69 15.73 15.77 15.81 15.84 

    7   15.12 15.16 15.19 15.22 15.26 15.29 15.33 15.36 15.39 15.43 15.46 15.50 15.53 15.57 15.61 15.64 15.68 15.72 15.76 15.79 

    6   15.04 15.08 15.11 15.14 15.18 15.21 15.25 15.28 15.32 15.36 15.39 15.43 15.46 15.50 15.54 15.57 15.61 15.65 15.69 15.73 

    5   14.95 14.99 15.02 15.05 15.09 15.12 15.16 15.19 15.23 15.27 15.30 15.34 15.38 15.42 15.45 15.49 15.53 15.58 15.62 15.66 

    4   14.84 14.88 14.91 14.94 14.98 15.01 15.05 15.09 15.13 15.16 15.20 15.24 15.28 15.32 15.36 15.40 15.44 15.49 15.53 15.57 

    3   14.71 14.75 14.78 14.82 14.86 14.89 14.93 14.97 15.01 15.04 15.08 15.12 15.16 15.20 15.24 15.28 15.33 15.37 15.41 15.46 

    2   14.57 14.61 14.65 14.69 14.72 14.76 14.80 14.84 14.88 14.91 14.95 14.99 15.04 15.08 15.12 15.16 15.21 15.25 15.29 15.34 

    1   14.42 14.46 14.50 14.54 14.57 14.61 14.65 14.69 14.73 14.77 14.81 14.85 14.90 14.94 14.98 15.02 15.07 15.11 15.16 15.21 

    0   14.26 14.30 14.34 14.38 14.41 14.45 14.49 14.53 14.57 14.61 14.65 14.70 14.74 14.78 14.83 14.87 14.92 14.96 15.01 15.06 

 



316 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   -1   14.08 14.12 14.16 14.20 14.24 14.28 14.32 14.36 14.40 14.44 14.48 14.53 14.57 14.62 14.67 14.71 14.76 14.81 14.86 14.90 

   -2   13.89 13.93 13.97 14.01 14.05 14.09 14.13 14.18 14.22 14.26 14.30 14.35 14.39 14.44 14.49 14.53 14.58 14.63 14.68 14.73 

   -3   13.70 13.74 13.78 13.82 13.86 13.90 13.94 13.99 14.03 14.07 14.11 14.16 14.20 14.25 14.30 14.34 14.39 14.44 14.49 14.54 

   -4   13.49 13.53 13.57 13.61 13.65 13.69 13.74 13.78 13.82 13.87 13.91 13.96 14.01 14.06 14.10 14.15 14.20 14.25 14.30 14.35 

   -5   13.27 13.31 13.35 13.39 13.43 13.47 13.52 13.56 13.61 13.66 13.70 13.75 13.80 13.85 13.89 13.94 13.99 14.04 14.09 14.14 

   -6   13.05 13.09 13.13 13.17 13.21 13.25 13.30 13.34 13.39 13.44 13.48 13.53 13.58 13.63 13.67 13.72 13.77 13.83 13.88 13.93 

   -7   12.81 12.85 12.90 12.94 12.98 13.02 13.07 13.11 13.16 13.21 13.25 13.30 13.35 13.40 13.44 13.49 13.55 13.60 13.65 13.71 

   -8   12.57 12.61 12.66 12.70 12.74 12.78 12.83 12.87 12.92 12.97 13.01 13.06 13.11 13.16 13.21 13.26 13.31 13.37 13.42 13.47 

   -9   12.32 12.36 12.41 12.45 12.49 12.53 12.58 12.62 12.67 12.72 12.76 12.81 12.87 12.92 12.97 13.02 13.07 13.13 13.18 13.23 

 

  -10   12.07 12.11 12.16 12.20 12.24 12.28 12.33 12.37 12.42 12.47 12.51 12.56 12.62 12.67 12.72 12.77 12.82 12.88 12.93 12.98 

  -11   11.81 11.85 11.90 11.94 11.98 12.02 12.07 12.12 12.17 12.21 12.26 12.31 12.36 12.41 12.46 12.51 12.57 12.62 12.67 12.73 

  -12   11.54 11.59 11.63 11.67 11.72 11.76 11.81 11.85 11.90 11.95 11.99 12.04 12.10 12.15 12.20 12.25 12.31 12.36 12.41 12.47 

  -13   11.23 11.28 11.33 11.38 11.42 11.47 11.52 11.58 11.63 11.68 11.73 11.78 11.82 11.87 11.92 11.96 12.02 12.07 12.13 12.19 

  -14   10.94 10.98 11.01 11.05 11.09 11.12 11.18 11.24 11.30 11.35 11.41 11.47 11.52 11.57 11.63 11.68 11.73 11.79 11.84 11.89 

  -15   10.61 10.66 10.71 10.76 10.81 10.86 10.91 10.95 11.00 11.05 11.09 11.14 11.20 11.25 11.30 11.35 11.41 11.46 11.52 11.58 

  -16   10.32 10.36 10.40 10.44 10.48 10.52 10.57 10.61 10.66 10.71 10.75 10.79 10.84 10.88 10.92 10.96 11.01 11.07 11.12 11.17 

  -17   10.01 10.05 10.08 10.11 10.15 10.18 10.21 10.25 10.28 10.31 10.34 10.39 10.44 10.49 10.54 10.59 10.64 10.69 10.74 10.78 

  -18    9.65  9.68  9.71  9.74  9.76  9.79  9.84  9.88  9.92  9.97 10.01 10.06 10.10 10.14 10.19 10.23 10.28 10.32 10.37 10.42 

  -19    9.27  9.30  9.34  9.37  9.40  9.43  9.47  9.51  9.55  9.58  9.62  9.67  9.72  9.77  9.82  9.87  9.91  9.94  9.98 10.02 

 

  -20    8.93  8.97  9.00  9.04  9.08  9.11  9.15  9.20  9.24  9.28  9.32  9.36  9.39  9.42  9.46  9.49  9.54  9.59  9.64  9.68 

  -21    8.50  8.55  8.60  8.64  8.69  8.73  8.77  8.80  8.84  8.88  8.91  8.96  9.00  9.04  9.09  9.13  9.17  9.20  9.23  9.27 

  -22    8.17  8.21  8.25  8.29  8.33  8.37  8.40  8.44  8.47  8.50  8.53  8.57  8.61  8.65  8.68  8.72  8.77  8.83  8.88  8.93 

  -23    7.92  7.96  8.01  8.05  8.09  8.13  8.17  8.20  8.23  8.27  8.30  8.34  8.39  8.43  8.47  8.51  8.54  8.57  8.60  8.63 

  -24    7.64  7.66  7.67  7.68  7.70  7.71  7.77  7.82  7.88  7.93  7.98  8.01  8.04  8.07  8.10  8.13  8.17  8.22  8.26  8.30 

  -25    7.38  7.41  7.44  7.47  7.49  7.52  7.56  7.60  7.64  7.67  7.71  7.74  7.78  7.81  7.84  7.87  7.91  7.94  7.98  8.02 

  -26    7.07  7.10  7.12  7.15  7.18  7.20  7.23  7.26  7.29  7.31  7.34  7.37  7.39  7.42  7.45  7.47  7.49  7.51  7.53  7.55 

  -27    6.64  6.67  6.71  6.74  6.77  6.80  6.83  6.87  6.90  6.93  6.96  6.99  7.03  7.06  7.09  7.12  7.13  7.14  7.15  7.15 

  -28    6.38  6.39  6.39  6.39  6.40  6.40  6.46  6.51  6.57  6.62  6.67  6.69  6.71  6.73  6.74  6.76  6.78  6.80  6.82  6.83 

  -29    6.05  6.08  6.11  6.14  6.16  6.19  6.22  6.25  6.28  6.30  6.33  6.33  6.33  6.33  6.33  6.33  6.34  6.34  6.34  6.35 

 

  -30    5.76  5.77  5.79  5.80  5.81  5.82  5.84  5.86  5.88  5.90  5.92  5.94  5.95  5.97  5.99  6.00  5.99  5.99  5.98  5.98 

  -31    5.44  5.45  5.46  5.47  5.47  5.48  5.49  5.49  5.49  5.50  5.50  5.51  5.51  5.51  5.52  5.52  5.52  5.51  5.51  5.50 

  -32    5.10  5.12  5.13  5.14  5.16  5.17  5.17  5.16  5.16  5.16  5.15  5.16  5.17  5.18  5.18  5.19  5.19  5.19  5.19  5.19 

  -33    4.84  4.84  4.84  4.84  4.84  4.84  4.84  4.83  4.83  4.83  4.82  4.83  4.85  4.86  4.87  4.88  4.88  4.87  4.87  4.86 

  -34    4.59  4.59  4.59  4.59  4.59  4.59  4.58  4.57  4.56  4.54  4.53  4.54  4.56  4.57  4.58  4.59  4.60  4.61  4.62  4.62 

  -35    4.32  4.33  4.33  4.34  4.35  4.35  4.35  4.34  4.34  4.34  4.33  4.34  4.34  4.34  4.35  4.35  4.36  4.38  4.39  4.40 

  -36    4.17  4.17  4.16  4.16  4.16  4.15  4.15  4.15  4.15  4.14  4.14  4.15  4.15  4.16  4.17  4.17  4.18  4.18  4.19  4.20 

  -37    3.96  3.96  3.95  3.94  3.94  3.93  3.94  3.95  3.96  3.96  3.97  3.97  3.96  3.96  3.96  3.95  3.94  3.92  3.91  3.89 

  -38    3.78  3.78  3.77  3.76  3.76  3.75  3.76  3.77  3.78  3.79  3.80  3.79  3.79  3.78  3.77  3.76  3.75  3.75  3.74  3.73 

  -39    3.64  3.62  3.61  3.59  3.58  3.56  3.57  3.58  3.59  3.59  3.60  3.60  3.60  3.60  3.60  3.60  3.58  3.57  3.55  3.54 

 



317 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

  -40    3.47  3.47  3.48  3.48  3.48  3.48  3.48  3.47  3.46  3.46  3.45  3.43  3.42  3.40  3.39  3.37  3.36  3.35  3.33  3.32 

  -41    3.33  3.31  3.28  3.26  3.23  3.21  3.20  3.20  3.19  3.18  3.17  3.17  3.17  3.17  3.16  3.16  3.16  3.17  3.17  3.17 

  -42    3.20  3.17  3.15  3.12  3.10  3.07  3.09  3.10  3.11  3.13  3.14  3.12  3.10  3.08  3.06  3.04  3.03  3.01  3.00  2.98 

  -43    2.94  2.95  2.95  2.96  2.97  2.97  2.96  2.96  2.95  2.94  2.93  2.92  2.91  2.89  2.88  2.87  2.84  2.81  2.77  2.74 

  -44    2.94  2.91  2.88  2.86  2.83  2.80  2.78  2.76  2.73  2.71  2.69  2.68  2.67  2.65  2.64  2.63  2.61  2.59  2.56  2.54 

  -45    2.71  2.69  2.67  2.64  2.62  2.60  2.58  2.56  2.54  2.52  2.50  2.50  2.49  2.49  2.49  2.48  2.47  2.45  2.44  2.42 

  -46    2.53  2.52  2.51  2.50  2.48  2.47  2.46  2.45  2.44  2.42  2.41  2.40  2.38  2.37  2.35  2.34  2.33  2.32  2.30  2.29 

  -47    2.44  2.42  2.40  2.38  2.36  2.34  2.34  2.33  2.32  2.32  2.31  2.28  2.25  2.23  2.20  2.17  2.16  2.15  2.14  2.13 

  -48    2.31  2.29  2.26  2.24  2.21  2.19  2.18  2.17  2.15  2.14  2.13  2.13  2.13  2.13  2.12  2.12  2.10  2.08  2.05  2.03 

  -49    2.23  2.20  2.18  2.15  2.13  2.10  2.08  2.07  2.05  2.04  2.02  2.00  1.98  1.97  1.95  1.93  1.91  1.89  1.87  1.85 

 

  -50    2.05  2.04  2.03  2.02  2.01  2.00  1.98  1.96  1.95  1.93  1.91  1.89  1.86  1.84  1.81  1.79  1.78  1.76  1.75  1.73 

  -51    1.99  1.96  1.94  1.91  1.89  1.86  1.85  1.83  1.82  1.80  1.79  1.77  1.75  1.72  1.70  1.68  1.67  1.67  1.66  1.66 

  -52    1.87  1.84  1.82  1.79  1.77  1.74  1.73  1.72  1.71  1.70  1.69  1.66  1.63  1.60  1.57  1.54  1.54  1.53  1.53  1.52 

  -53    1.75  1.73  1.71  1.70  1.68  1.66  1.65  1.64  1.63  1.62  1.61  1.58  1.55  1.53  1.50  1.47  1.45  1.43  1.41  1.39 

  -54    1.62  1.60  1.59  1.57  1.56  1.54  1.53  1.53  1.52  1.52  1.51  1.48  1.45  1.42  1.39  1.36  1.35  1.34  1.32  1.31 

  -55    1.55  1.55  1.54  1.54  1.54  1.53  1.50  1.48  1.45  1.43  1.40  1.38  1.36  1.34  1.32  1.30  1.29  1.28  1.26  1.25 

  -56    1.51  1.48  1.46  1.43  1.41  1.38  1.37  1.35  1.34  1.32  1.31  1.29  1.28  1.26  1.25  1.23  1.21  1.19  1.17  1.15 

  -57    1.36  1.35  1.33  1.32  1.30  1.29  1.28  1.28  1.27  1.26  1.25  1.22  1.19  1.16  1.14  1.11  1.09  1.08  1.06  1.05 

  -58    1.32  1.31  1.29  1.28  1.26  1.25  1.23  1.20  1.18  1.15  1.13  1.12  1.10  1.09  1.07  1.06  1.04  1.02  1.00  0.98 

  -59    1.22  1.20  1.19  1.17  1.16  1.14  1.13  1.11  1.10  1.08  1.07  1.05  1.03  1.02  1.00  0.98  0.96  0.93  0.91  0.89 

 

  -60    1.14  1.13  1.12  1.10  1.09  1.08  1.07  1.06  1.04  1.03  1.02  1.00  0.98  0.96  0.94  0.92  0.90  0.87  0.85  0.83 

  -61    1.08  1.06  1.04  1.03  1.01  0.99  0.98  0.96  0.95  0.93  0.92  0.90  0.88  0.86  0.84  0.82  0.80  0.79  0.77  0.76 

  -62    1.05  1.02  0.98  0.95  0.92  0.89  0.88  0.87  0.85  0.84  0.83  0.82  0.80  0.79  0.77  0.76  0.75  0.73  0.72  0.70 

  -63    0.96  0.94  0.92  0.90  0.88  0.86  0.85  0.83  0.82  0.80  0.79  0.78  0.77  0.75  0.74  0.73  0.70  0.68  0.66  0.63 

  -64    0.85  0.84  0.84  0.83  0.83  0.82  0.80  0.78  0.76  0.74  0.72  0.71  0.70  0.70  0.69  0.68  0.66  0.64  0.62  0.60 

  -65    0.83  0.81  0.79  0.77  0.75  0.73  0.72  0.71  0.69  0.68  0.67  0.66  0.65  0.64  0.63  0.62  0.60  0.57  0.55  0.53 

  -66    0.74  0.73  0.72  0.70  0.69  0.68  0.67  0.65  0.64  0.62  0.61  0.60  0.58  0.57  0.55  0.54  0.54  0.53  0.53  0.52 

  -67    0.70  0.68  0.67  0.65  0.64  0.62  0.61  0.59  0.58  0.56  0.55  0.54  0.53  0.52  0.51  0.50  0.48  0.46  0.44  0.43 

  -68    0.67  0.66  0.64  0.63  0.61  0.60  0.59  0.57  0.56  0.54  0.53  0.52  0.51  0.49  0.48  0.47  0.46  0.44  0.43  0.41 

  -69    0.61  0.60  0.59  0.58  0.57  0.56  0.55  0.54  0.52  0.51  0.50  0.49  0.47  0.46  0.44  0.43  0.42  0.41  0.39  0.38 

 

  -70    0.56  0.55  0.54  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.45  0.43  0.42  0.40  0.39  0.37  0.37  0.36  0.36  0.35 

  -71    0.53  0.51  0.50  0.48  0.47  0.45  0.44  0.43  0.43  0.42  0.41  0.40  0.38  0.37  0.35  0.34  0.33  0.32  0.32  0.31 

  -72    0.48  0.47  0.45  0.44  0.42  0.41  0.40  0.39  0.38  0.37  0.36  0.35  0.34  0.34  0.33  0.32  0.30  0.29  0.28  0.26 

  -73    0.41  0.40  0.39  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.31  0.30  0.30  0.29  0.28  0.27  0.26  0.25 

  -74    0.40  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.33  0.32  0.31  0.30  0.29  0.29  0.28  0.27  0.26  0.25  0.24  0.23 

  -75    0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.29  0.28  0.28  0.27  0.26  0.25  0.25  0.24  0.23  0.22  0.22  0.21  0.21 

  -76    0.32  0.31  0.30  0.30  0.29  0.28  0.28  0.27  0.27  0.26  0.26  0.25  0.24  0.24  0.23  0.22  0.21  0.20  0.19  0.18 

  -77    0.27  0.26  0.25  0.25  0.24  0.23  0.23  0.24  0.24  0.24  0.24  0.23  0.21  0.20  0.19  0.18  0.18  0.17  0.17  0.16 

  -78    0.26  0.25  0.24  0.23  0.22  0.21  0.21  0.21  0.20  0.20  0.20  0.20  0.19  0.19  0.18  0.18  0.17  0.16  0.16  0.15 

  -79    0.21  0.21  0.21  0.21  0.21  0.21  0.20  0.18  0.17  0.16  0.15  0.15  0.15  0.15  0.15  0.15  0.14  0.13  0.12  0.12 

 

  -80    0.21  0.20  0.19  0.19  0.18  0.17  0.16  0.16  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.12  0.11  0.10  0.10 

  -81    0.18  0.18  0.17  0.17  0.16  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.11  0.11  0.10  0.10 

  -82    0.16  0.16  0.16  0.16  0.16  0.16  0.15  0.14  0.13  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.09  0.09 

  -83    0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.07  0.07  0.06  0.06 

  -84    0.12  0.12  0.12  0.13  0.13  0.13  0.12  0.11  0.10  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07 

  -85    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.07  0.07 

  -86    0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.07  0.07  0.06  0.06 

  -87    0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.05  0.05 

  -88    0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.05  0.05 

  -89    0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.06  0.06  0.05  0.05 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   80    0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.05 

 

   79    0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   78    0.05  0.05  0.06  0.06  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.07  0.06  0.06  0.05  0.04  0.05  0.05  0.06  0.06 

   77    0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09 

   76    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.13  0.13 

   75    0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.19  0.19  0.19  0.19  0.19  0.19  0.19 

   74    0.17  0.18  0.18  0.19  0.19  0.20  0.20  0.20  0.19  0.19  0.19  0.19  0.20  0.20  0.21  0.21  0.21  0.21  0.21  0.21 

   73    0.25  0.25  0.25  0.24  0.24  0.24  0.25  0.25  0.26  0.26  0.27  0.26  0.25  0.24  0.23  0.22  0.23  0.23  0.24  0.24 

   72    0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.29  0.29  0.29  0.30  0.30  0.31  0.31 

   71    0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.32  0.32  0.32  0.32  0.33  0.33  0.34  0.34  0.34  0.34  0.35  0.35 

   70    0.38  0.38  0.39  0.39  0.40  0.40  0.40  0.40  0.41  0.41  0.41  0.41  0.41  0.42  0.42  0.42  0.42  0.42  0.42  0.42 

 

   69    0.47  0.47  0.47  0.47  0.47  0.47  0.47  0.47  0.47  0.47  0.47  0.47  0.47  0.48  0.48  0.48  0.48  0.48  0.48  0.48 

   68    0.54  0.54  0.54  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.56  0.56  0.57  0.57  0.57  0.58  0.58  0.59 

   67    0.60  0.60  0.61  0.61  0.62  0.62  0.62  0.63  0.63  0.64  0.64  0.64  0.64  0.64  0.64  0.64  0.64  0.64  0.65  0.65 

   66    0.71  0.71  0.72  0.72  0.73  0.73  0.73  0.72  0.72  0.71  0.71  0.71  0.72  0.72  0.73  0.73  0.73  0.74  0.74  0.75 

   65    0.79  0.80  0.81  0.81  0.82  0.83  0.83  0.83  0.83  0.83  0.83  0.83  0.84  0.84  0.85  0.85  0.84  0.84  0.83  0.82 

   64    0.90  0.90  0.91  0.91  0.91  0.91  0.91  0.90  0.90  0.90  0.89  0.90  0.91  0.91  0.92  0.93  0.93  0.93  0.93  0.92 

   63    1.01  1.01  1.02  1.02  1.02  1.02  1.03  1.04  1.04  1.05  1.06  1.07  1.07  1.08  1.08  1.09  1.08  1.08  1.07  1.06 

   62    1.15  1.15  1.16  1.16  1.16  1.16  1.16  1.16  1.16  1.16  1.16  1.17  1.19  1.20  1.22  1.23  1.23  1.23  1.23  1.23 

   61    1.31  1.31  1.31  1.31  1.31  1.31  1.31  1.31  1.31  1.31  1.31  1.32  1.33  1.33  1.34  1.35  1.35  1.36  1.36  1.36 

   60    1.43  1.44  1.45  1.46  1.46  1.47  1.47  1.46  1.46  1.46  1.45  1.46  1.47  1.48  1.48  1.49  1.49  1.50  1.50  1.51 

 

   59    1.61  1.62  1.63  1.64  1.65  1.66  1.65  1.65  1.64  1.63  1.62  1.63  1.63  1.64  1.64  1.65  1.66  1.67  1.68  1.69 

   58    1.77  1.78  1.80  1.81  1.82  1.83  1.83  1.82  1.82  1.82  1.81  1.82  1.83  1.84  1.85  1.86  1.86  1.86  1.86  1.86 

   57    1.99  2.00  2.00  2.01  2.02  2.02  2.02  2.03  2.03  2.03  2.03  2.04  2.05  2.06  2.06  2.07  2.07  2.06  2.06  2.06 

   56    2.18  2.19  2.19  2.20  2.21  2.21  2.20  2.20  2.19  2.18  2.17  2.18  2.19  2.20  2.20  2.21  2.22  2.24  2.25  2.26 

   55    2.35  2.36  2.36  2.36  2.37  2.37  2.38  2.39  2.40  2.40  2.41  2.41  2.41  2.41  2.41  2.41  2.42  2.42  2.43  2.44 

   54    2.64  2.65  2.67  2.68  2.69  2.70  2.70  2.69  2.69  2.69  2.68  2.70  2.71  2.73  2.74  2.76  2.75  2.74  2.73  2.72 

   53    2.87  2.87  2.87  2.87  2.87  2.87  2.88  2.90  2.91  2.92  2.93  2.93  2.94  2.94  2.94  2.94  2.95  2.95  2.95  2.96 

   52    3.08  3.08  3.08  3.08  3.08  3.08  3.10  3.11  3.12  3.14  3.15  3.16  3.18  3.19  3.20  3.21  3.21  3.21  3.21  3.21 

   51    3.39  3.39  3.40  3.40  3.40  3.40  3.40  3.40  3.40  3.39  3.39  3.40  3.40  3.41  3.42  3.42  3.42  3.43  3.43  3.43 

   50    3.74  3.74  3.74  3.73  3.73  3.72  3.73  3.75  3.76  3.77  3.78  3.78  3.77  3.77  3.76  3.75  3.77  3.78  3.80  3.82 

 

   49    4.00  4.03  4.06  4.09  4.11  4.14  4.13  4.12  4.11  4.10  4.09  4.10  4.12  4.13  4.14  4.15  4.16  4.16  4.16  4.17 

   48    4.26  4.29  4.32  4.35  4.37  4.40  4.40  4.40  4.40  4.40  4.40  4.40  4.40  4.40  4.39  4.39  4.40  4.41  4.42  4.43 

   47    4.64  4.64  4.64  4.64  4.64  4.64  4.66  4.67  4.68  4.70  4.71  4.72  4.74  4.75  4.76  4.77  4.79  4.82  4.84  4.86 

   46    4.89  4.90  4.92  4.93  4.94  4.95  4.97  4.99  5.01  5.03  5.05  5.05  5.05  5.04  5.04  5.03  5.05  5.08  5.10  5.12 

   45    5.21  5.22  5.22  5.23  5.23  5.23  5.24  5.25  5.26  5.27  5.28  5.30  5.33  5.35  5.37  5.39  5.41  5.43  5.45  5.46 

   44    5.63  5.64  5.65  5.65  5.66  5.66  5.67  5.68  5.68  5.69  5.69  5.71  5.72  5.73  5.75  5.76  5.76  5.77  5.77  5.77 

   43    5.93  5.94  5.96  5.97  5.98  5.99  5.99  5.98  5.98  5.97  5.96  6.00  6.03  6.07  6.11  6.14  6.15  6.15  6.16  6.16 

   42    6.29  6.31  6.32  6.34  6.36  6.37  6.38  6.39  6.40  6.41  6.42  6.44  6.47  6.49  6.51  6.53  6.55  6.56  6.57  6.59 

   41    6.75  6.77  6.79  6.81  6.83  6.85  6.86  6.87  6.87  6.88  6.88  6.91  6.94  6.97  6.99  7.02  7.05  7.07  7.09  7.12 

   40    7.27  7.29  7.30  7.32  7.33  7.34  7.36  7.38  7.40  7.42  7.44  7.47  7.50  7.53  7.55  7.58  7.61  7.63  7.66  7.69 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   39    7.92  7.94  7.95  7.97  7.98  7.99  8.01  8.04  8.06  8.08  8.10  8.13  8.15  8.18  8.21  8.23  8.27  8.30  8.33  8.37 

   38    8.58  8.60  8.62  8.63  8.65  8.66  8.68  8.70  8.72  8.74  8.76  8.79  8.83  8.86  8.89  8.92  8.95  8.99  9.02  9.05 

   37    9.05  9.07  9.10  9.12  9.14  9.16  9.21  9.25  9.29  9.34  9.38  9.43  9.47  9.51  9.56  9.60  9.63  9.66  9.69  9.71 

   36    9.56  9.59  9.62  9.64  9.67  9.69  9.73  9.77  9.81  9.85  9.89  9.94  9.98 10.02 10.07 10.11 10.14 10.18 10.21 10.24 

   35   10.13 10.17 10.20 10.24 10.28 10.31 10.34 10.38 10.41 10.44 10.47 10.50 10.53 10.56 10.58 10.61 10.65 10.70 10.74 10.78 

   34   10.32 10.38 10.44 10.50 10.55 10.61 10.67 10.73 10.79 10.84 10.90 10.95 11.00 11.05 11.09 11.14 11.17 11.21 11.24 11.27 

   33   10.59 10.64 10.69 10.74 10.78 10.83 10.87 10.91 10.95 10.99 11.03 11.07 11.12 11.16 11.20 11.24 11.28 11.32 11.36 11.39 

   32   11.14 11.17 11.20 11.23 11.26 11.29 11.34 11.39 11.44 11.49 11.54 11.58 11.61 11.65 11.68 11.71 11.75 11.80 11.84 11.88 

   31   11.65 11.68 11.72 11.75 11.78 11.81 11.85 11.88 11.92 11.96 11.99 12.04 12.08 12.12 12.17 12.21 12.25 12.30 12.34 12.38 

   30   12.14 12.17 12.21 12.24 12.27 12.30 12.34 12.38 12.41 12.45 12.48 12.52 12.55 12.59 12.62 12.65 12.69 12.72 12.76 12.79 

 

   29   12.55 12.58 12.62 12.65 12.68 12.71 12.74 12.78 12.81 12.84 12.87 12.92 12.96 13.00 13.05 13.09 13.14 13.19 13.24 13.29 

   28   12.98 13.02 13.05 13.09 13.12 13.15 13.20 13.24 13.28 13.33 13.37 13.42 13.47 13.52 13.56 13.61 13.66 13.70 13.75 13.80 

   27   13.43 13.47 13.51 13.55 13.59 13.63 13.67 13.72 13.76 13.80 13.84 13.87 13.91 13.94 13.97 14.00 14.04 14.07 14.11 14.14 

   26   13.85 13.88 13.90 13.93 13.95 13.97 14.00 14.03 14.06 14.09 14.12 14.15 14.19 14.22 14.25 14.28 14.32 14.35 14.38 14.42 

   25   14.11 14.14 14.16 14.19 14.21 14.23 14.26 14.29 14.32 14.35 14.38 14.42 14.45 14.48 14.52 14.55 14.59 14.62 14.65 14.69 

   24   14.35 14.38 14.41 14.43 14.46 14.48 14.51 14.54 14.57 14.60 14.63 14.66 14.70 14.73 14.76 14.79 14.83 14.86 14.90 14.94 

   23   14.57 14.60 14.62 14.65 14.68 14.70 14.73 14.76 14.79 14.82 14.85 14.89 14.92 14.95 14.99 15.02 15.06 15.09 15.13 15.17 

   22   14.77 14.80 14.83 14.86 14.88 14.91 14.94 14.97 15.00 15.03 15.06 15.10 15.13 15.17 15.21 15.24 15.28 15.31 15.35 15.39 

   21   14.96 14.99 15.02 15.05 15.07 15.10 15.13 15.17 15.20 15.23 15.26 15.30 15.33 15.36 15.40 15.43 15.47 15.50 15.54 15.58 

   20   15.13 15.16 15.19 15.22 15.24 15.27 15.31 15.34 15.37 15.41 15.44 15.48 15.51 15.54 15.58 15.61 15.65 15.69 15.73 15.76 

 

   19   15.28 15.31 15.34 15.37 15.40 15.43 15.47 15.50 15.53 15.57 15.60 15.64 15.67 15.71 15.75 15.78 15.82 15.86 15.90 15.93 

   18   15.42 15.45 15.48 15.51 15.54 15.57 15.61 15.64 15.67 15.71 15.74 15.78 15.82 15.86 15.89 15.93 15.97 16.01 16.05 16.08 

   17   15.54 15.57 15.61 15.64 15.67 15.70 15.74 15.77 15.80 15.84 15.87 15.91 15.95 15.99 16.02 16.06 16.10 16.14 16.18 16.21 

   16   15.64 15.68 15.71 15.74 15.78 15.81 15.85 15.88 15.91 15.95 15.98 16.02 16.06 16.10 16.13 16.17 16.21 16.25 16.29 16.33 

   15   15.73 15.77 15.80 15.83 15.87 15.90 15.94 15.97 16.01 16.05 16.08 16.12 16.16 16.20 16.23 16.27 16.31 16.35 16.39 16.43 

   14   15.80 15.84 15.87 15.90 15.94 15.97 16.01 16.05 16.09 16.12 16.16 16.20 16.24 16.28 16.32 16.36 16.40 16.44 16.48 16.52 

   13   15.85 15.89 15.92 15.96 16.00 16.03 16.07 16.11 16.15 16.18 16.22 16.26 16.30 16.34 16.38 16.42 16.46 16.51 16.55 16.59 

   12   15.89 15.93 15.96 16.00 16.04 16.07 16.11 16.15 16.19 16.23 16.27 16.31 16.35 16.39 16.43 16.47 16.51 16.56 16.60 16.64 

   11   15.91 15.95 15.99 16.03 16.06 16.10 16.14 16.18 16.22 16.26 16.30 16.34 16.39 16.43 16.47 16.51 16.55 16.60 16.64 16.68 

   10   15.92 15.96 16.00 16.04 16.07 16.11 16.15 16.19 16.23 16.27 16.31 16.35 16.40 16.44 16.48 16.52 16.56 16.61 16.65 16.70 

 

    9   15.90 15.94 15.98 16.02 16.06 16.10 16.14 16.19 16.23 16.27 16.31 16.36 16.40 16.44 16.49 16.53 16.57 16.62 16.66 16.70 

    8   15.88 15.92 15.96 16.00 16.04 16.08 16.12 16.17 16.21 16.25 16.29 16.33 16.38 16.42 16.47 16.51 16.55 16.60 16.64 16.69 

    7   15.83 15.87 15.92 15.96 16.00 16.04 16.09 16.13 16.17 16.22 16.26 16.30 16.35 16.39 16.44 16.48 16.53 16.57 16.62 16.66 

    6   15.77 15.81 15.86 15.90 15.94 15.98 16.03 16.07 16.12 16.16 16.21 16.26 16.30 16.35 16.39 16.44 16.48 16.53 16.57 16.62 

    5   15.70 15.75 15.79 15.83 15.88 15.92 15.96 16.01 16.05 16.10 16.14 16.19 16.24 16.29 16.33 16.38 16.43 16.47 16.52 16.56 

    4   15.61 15.66 15.70 15.74 15.79 15.83 15.88 15.92 15.97 16.01 16.06 16.11 16.16 16.21 16.25 16.30 16.35 16.39 16.44 16.48 

    3   15.50 15.55 15.59 15.64 15.69 15.73 15.78 15.83 15.88 15.92 15.97 16.02 16.07 16.12 16.16 16.21 16.26 16.31 16.35 16.40 

    2   15.38 15.43 15.48 15.53 15.57 15.62 15.67 15.72 15.77 15.81 15.86 15.91 15.96 16.01 16.06 16.11 16.16 16.20 16.25 16.29 

    1   15.25 15.30 15.35 15.40 15.44 15.49 15.54 15.59 15.64 15.69 15.74 15.79 15.84 15.89 15.94 15.99 16.04 16.09 16.13 16.18 

    0   15.10 15.15 15.20 15.25 15.30 15.35 15.40 15.45 15.50 15.55 15.60 15.65 15.70 15.75 15.80 15.85 15.90 15.95 16.00 16.05 

 



320 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   -1   14.95 15.00 15.05 15.10 15.15 15.20 15.25 15.30 15.35 15.40 15.45 15.50 15.56 15.61 15.66 15.71 15.76 15.81 15.85 15.90 

   -2   14.78 14.83 14.88 14.93 14.98 15.03 15.08 15.14 15.19 15.24 15.29 15.34 15.40 15.45 15.50 15.55 15.60 15.65 15.69 15.74 

   -3   14.59 14.64 14.70 14.75 14.80 14.85 14.90 14.96 15.01 15.06 15.11 15.16 15.22 15.27 15.32 15.37 15.42 15.47 15.52 15.57 

   -4   14.40 14.45 14.51 14.56 14.61 14.66 14.71 14.77 14.82 14.88 14.93 14.98 15.04 15.09 15.14 15.19 15.24 15.29 15.33 15.38 

   -5   14.19 14.25 14.30 14.35 14.41 14.46 14.51 14.57 14.62 14.68 14.73 14.78 14.84 14.89 14.94 14.99 15.04 15.09 15.14 15.19 

   -6   13.98 14.04 14.09 14.14 14.20 14.25 14.30 14.36 14.41 14.47 14.52 14.57 14.63 14.68 14.73 14.78 14.83 14.88 14.93 14.98 

   -7   13.76 13.82 13.87 13.92 13.98 14.03 14.09 14.14 14.19 14.25 14.30 14.35 14.41 14.46 14.51 14.56 14.61 14.66 14.70 14.75 

   -8   13.52 13.58 13.63 13.69 13.75 13.80 13.86 13.91 13.96 14.02 14.07 14.12 14.18 14.23 14.28 14.33 14.38 14.43 14.47 14.52 

   -9   13.28 13.34 13.39 13.45 13.51 13.56 13.62 13.67 13.72 13.78 13.83 13.88 13.94 13.99 14.04 14.09 14.14 14.18 14.23 14.27 

 

  -10   13.03 13.09 13.14 13.20 13.26 13.31 13.37 13.42 13.47 13.53 13.58 13.63 13.68 13.73 13.78 13.83 13.88 13.93 13.97 14.02 

  -11   12.78 12.84 12.89 12.94 13.00 13.05 13.11 13.16 13.21 13.27 13.32 13.37 13.42 13.47 13.52 13.57 13.62 13.66 13.71 13.75 

  -12   12.52 12.58 12.63 12.68 12.74 12.79 12.84 12.90 12.95 13.00 13.05 13.10 13.15 13.20 13.25 13.30 13.34 13.39 13.43 13.48 

  -13   12.24 12.29 12.35 12.40 12.45 12.50 12.56 12.61 12.66 12.72 12.77 12.82 12.87 12.92 12.96 13.01 13.05 13.10 13.14 13.19 

  -14   11.94 12.00 12.05 12.10 12.16 12.21 12.26 12.32 12.37 12.42 12.47 12.52 12.57 12.62 12.66 12.71 12.75 12.80 12.84 12.89 

  -15   11.63 11.67 11.72 11.76 11.80 11.84 11.89 11.93 11.98 12.03 12.07 12.12 12.16 12.21 12.25 12.30 12.34 12.38 12.41 12.45 

  -16   11.22 11.27 11.31 11.35 11.40 11.44 11.49 11.55 11.60 11.65 11.70 11.74 11.77 11.81 11.84 11.88 11.92 11.96 12.00 12.04 

  -17   10.83 10.88 10.92 10.97 11.02 11.06 11.11 11.15 11.20 11.25 11.29 11.33 11.37 11.41 11.45 11.49 11.52 11.55 11.59 11.62 

  -18   10.46 10.51 10.55 10.59 10.64 10.68 10.72 10.75 10.79 10.83 10.86 10.91 10.95 10.99 11.04 11.08 11.11 11.13 11.16 11.18 

  -19   10.05 10.09 10.14 10.18 10.22 10.26 10.30 10.34 10.38 10.42 10.46 10.49 10.52 10.55 10.58 10.61 10.64 10.66 10.69 10.71 

 

  -20    9.73  9.76  9.79  9.82  9.85  9.88  9.93  9.97 10.01 10.06 10.10 10.12 10.14 10.15 10.17 10.19 10.22 10.25 10.28 10.31 

  -21    9.30  9.35  9.39  9.43  9.48  9.52  9.55  9.58  9.61  9.64  9.67  9.72  9.76  9.81  9.86  9.90  9.92  9.93  9.95  9.96 

  -22    8.98  9.02  9.06  9.10  9.14  9.18  9.23  9.29  9.34  9.39  9.44  9.42  9.40  9.39  9.37  9.35  9.40  9.45  9.50  9.55 

  -23    8.66  8.70  8.73  8.76  8.80  8.83  8.88  8.93  8.98  9.03  9.08  9.09  9.10  9.10  9.11  9.12  9.12  9.12  9.11  9.11 

  -24    8.34  8.36  8.38  8.40  8.42  8.44  8.47  8.51  8.54  8.57  8.60  8.61  8.62  8.62  8.63  8.64  8.64  8.64  8.63  8.63 

  -25    8.05  8.06  8.06  8.07  8.07  8.08  8.10  8.13  8.15  8.17  8.19  8.19  8.19  8.19  8.19  8.19  8.19  8.20  8.20  8.21 

  -26    7.57  7.59  7.62  7.64  7.66  7.68  7.71  7.73  7.76  7.79  7.81  7.78  7.75  7.72  7.69  7.66  7.67  7.69  7.70  7.72 

  -27    7.16  7.20  7.24  7.28  7.31  7.35  7.35  7.35  7.35  7.35  7.35  7.32  7.28  7.25  7.21  7.18  7.17  7.16  7.16  7.15 

  -28    6.85  6.85  6.85  6.85  6.85  6.85  6.83  6.82  6.80  6.79  6.77  6.76  6.75  6.74  6.73  6.72  6.69  6.66  6.63  6.60 

  -29    6.35  6.35  6.34  6.34  6.33  6.33  6.32  6.31  6.31  6.30  6.29  6.26  6.24  6.21  6.19  6.16  6.15  6.14  6.13  6.12 

 

  -30    5.97  5.96  5.95  5.95  5.94  5.93  5.91  5.89  5.86  5.84  5.82  5.80  5.78  5.77  5.75  5.73  5.71  5.68  5.66  5.63 

  -31    5.50  5.50  5.51  5.51  5.52  5.52  5.51  5.50  5.48  5.47  5.46  5.43  5.41  5.38  5.36  5.33  5.33  5.33  5.32  5.32 

  -32    5.19  5.18  5.17  5.17  5.16  5.15  5.14  5.13  5.11  5.10  5.09  5.08  5.07  5.07  5.06  5.05  5.04  5.03  5.01  5.00 

  -33    4.86  4.86  4.87  4.87  4.87  4.87  4.86  4.84  4.83  4.81  4.80  4.80  4.80  4.81  4.81  4.81  4.79  4.78  4.76  4.75 

  -34    4.63  4.63  4.63  4.63  4.62  4.62  4.63  4.64  4.65  4.66  4.67  4.65  4.63  4.60  4.58  4.56  4.53  4.49  4.46  4.43 

  -35    4.41  4.40  4.39  4.38  4.37  4.36  4.34  4.32  4.31  4.29  4.27  4.26  4.25  4.23  4.22  4.21  4.20  4.18  4.17  4.15 

  -36    4.20  4.19  4.18  4.17  4.16  4.15  4.14  4.13  4.11  4.10  4.09  4.08  4.06  4.05  4.03  4.02  4.01  3.99  3.98  3.96 

  -37    3.88  3.88  3.89  3.89  3.89  3.89  3.89  3.90  3.90  3.90  3.90  3.88  3.86  3.83  3.81  3.79  3.77  3.74  3.72  3.69 

  -38    3.72  3.73  3.73  3.74  3.75  3.75  3.72  3.70  3.67  3.65  3.62  3.62  3.62  3.62  3.62  3.62  3.58  3.54  3.50  3.47 

  -39    3.52  3.52  3.52  3.52  3.51  3.51  3.49  3.47  3.46  3.44  3.42  3.39  3.35  3.32  3.29  3.26  3.24  3.22  3.21  3.19 

 



321 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

  -40    3.31  3.31  3.31  3.31  3.30  3.30  3.27  3.23  3.20  3.17  3.14  3.11  3.08  3.05  3.02  2.99  2.97  2.96  2.94  2.93 

  -41    3.17  3.14  3.11  3.07  3.04  3.01  2.99  2.96  2.94  2.91  2.89  2.87  2.85  2.82  2.80  2.78  2.76  2.75  2.73  2.72 

  -42    2.97  2.92  2.88  2.84  2.79  2.75  2.74  2.73  2.73  2.72  2.71  2.69  2.68  2.66  2.65  2.63  2.60  2.57  2.54  2.51 

  -43    2.71  2.69  2.67  2.66  2.64  2.62  2.61  2.60  2.60  2.59  2.58  2.55  2.52  2.49  2.47  2.44  2.42  2.40  2.39  2.37 

  -44    2.52  2.51  2.50  2.50  2.49  2.48  2.46  2.45  2.43  2.42  2.40  2.39  2.38  2.37  2.36  2.35  2.30  2.26  2.21  2.16 

  -45    2.41  2.41  2.40  2.40  2.39  2.39  2.37  2.35  2.32  2.30  2.28  2.25  2.22  2.19  2.16  2.13  2.09  2.05  2.01  1.98 

  -46    2.28  2.25  2.22  2.20  2.17  2.14  2.12  2.10  2.09  2.07  2.05  2.03  2.00  1.98  1.95  1.93  1.90  1.86  1.83  1.80 

  -47    2.12  2.10  2.08  2.05  2.03  2.01  1.99  1.98  1.96  1.95  1.93  1.90  1.87  1.84  1.82  1.79  1.76  1.74  1.71  1.68 

  -48    2.01  1.98  1.96  1.93  1.91  1.88  1.85  1.82  1.79  1.76  1.73  1.71  1.69  1.67  1.65  1.63  1.61  1.59  1.58  1.56 

  -49    1.83  1.81  1.79  1.78  1.76  1.74  1.73  1.71  1.70  1.68  1.67  1.64  1.61  1.58  1.55  1.52  1.51  1.49  1.48  1.46 

 

  -50    1.72  1.71  1.70  1.68  1.67  1.66  1.63  1.60  1.57  1.54  1.51  1.49  1.47  1.45  1.43  1.41  1.39  1.37  1.36  1.34 

  -51    1.65  1.61  1.58  1.55  1.51  1.48  1.46  1.43  1.41  1.38  1.36  1.35  1.34  1.32  1.31  1.30  1.29  1.27  1.26  1.24 

  -52    1.52  1.50  1.48  1.45  1.43  1.41  1.39  1.37  1.34  1.32  1.30  1.27  1.25  1.22  1.19  1.17  1.15  1.12  1.10  1.08 

  -53    1.37  1.36  1.35  1.33  1.32  1.31  1.29  1.26  1.24  1.22  1.20  1.18  1.16  1.14  1.12  1.10  1.08  1.06  1.04  1.03 

  -54    1.30  1.28  1.27  1.25  1.24  1.22  1.20  1.18  1.16  1.14  1.12  1.09  1.07  1.05  1.02  1.00  0.98  0.95  0.93  0.91 

  -55    1.24  1.21  1.18  1.15  1.13  1.10  1.08  1.06  1.04  1.02  1.00  0.98  0.95  0.93  0.91  0.89  0.87  0.84  0.82  0.80 

  -56    1.13  1.11  1.08  1.06  1.03  1.01  0.99  0.98  0.96  0.95  0.93  0.91  0.88  0.86  0.84  0.82  0.80  0.78  0.76  0.74 

  -57    1.03  1.01  1.00  0.98  0.97  0.95  0.93  0.91  0.90  0.88  0.86  0.84  0.81  0.79  0.77  0.75  0.73  0.71  0.69  0.68 

  -58    0.96  0.94  0.92  0.90  0.88  0.86  0.84  0.82  0.80  0.78  0.76  0.75  0.73  0.72  0.70  0.69  0.67  0.65  0.63  0.61 

  -59    0.87  0.85  0.83  0.82  0.80  0.78  0.77  0.75  0.74  0.72  0.71  0.70  0.69  0.67  0.66  0.65  0.63  0.61  0.59  0.57 

 

  -60    0.81  0.80  0.79  0.77  0.76  0.75  0.73  0.70  0.68  0.66  0.64  0.62  0.60  0.58  0.57  0.55  0.54  0.53  0.51  0.50 

  -61    0.74  0.73  0.72  0.71  0.70  0.69  0.67  0.64  0.62  0.60  0.58  0.56  0.54  0.52  0.51  0.49  0.48  0.47  0.46  0.45 

  -62    0.69  0.68  0.67  0.65  0.64  0.63  0.61  0.59  0.57  0.56  0.54  0.53  0.52  0.50  0.49  0.48  0.46  0.45  0.43  0.41 

  -63    0.61  0.60  0.59  0.57  0.56  0.55  0.54  0.52  0.51  0.49  0.48  0.46  0.45  0.43  0.41  0.40  0.39  0.37  0.36  0.34 

  -64    0.58  0.56  0.54  0.52  0.51  0.49  0.48  0.47  0.45  0.44  0.43  0.42  0.41  0.41  0.40  0.39  0.37  0.36  0.34  0.32 

  -65    0.51  0.50  0.50  0.49  0.49  0.48  0.46  0.44  0.42  0.41  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.31  0.30  0.29 

  -66    0.52  0.50  0.48  0.46  0.45  0.43  0.42  0.40  0.39  0.37  0.36  0.35  0.33  0.32  0.31  0.30  0.29  0.28  0.28  0.27 

  -67    0.41  0.41  0.40  0.40  0.39  0.39  0.38  0.37  0.36  0.35  0.34  0.32  0.31  0.29  0.27  0.26  0.25  0.24  0.24  0.23 

  -68    0.40  0.39  0.38  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.27  0.26  0.25  0.23  0.22  0.20  0.18 

  -69    0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.25  0.24  0.23  0.21  0.20  0.19  0.18  0.17  0.16 

 

  -70    0.35  0.34  0.33  0.31  0.30  0.29  0.28  0.26  0.25  0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.18  0.17  0.16  0.15 

  -71    0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.24  0.23  0.23  0.22  0.20  0.19  0.17  0.15  0.14  0.14  0.14  0.13  0.13 

  -72    0.25  0.24  0.23  0.23  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.17  0.16  0.16  0.15  0.15  0.14  0.13  0.12  0.11 

  -73    0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.17  0.17  0.16  0.15  0.15  0.15  0.14  0.14  0.14  0.13  0.11  0.10  0.09 

  -74    0.22  0.21  0.21  0.20  0.20  0.19  0.18  0.18  0.17  0.17  0.16  0.15  0.14  0.13  0.12  0.11  0.10  0.09  0.08  0.08 

  -75    0.20  0.19  0.18  0.17  0.16  0.15  0.14  0.14  0.13  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.08  0.07  0.06 

  -76    0.17  0.17  0.16  0.16  0.15  0.15  0.14  0.13  0.12  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.07  0.06  0.06 

  -77    0.16  0.15  0.14  0.13  0.12  0.11  0.10  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.05  0.05 

  -78    0.14  0.13  0.12  0.11  0.11  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04 

  -79    0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.08  0.07  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.03 

 

  -80    0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.04  0.03 

  -81    0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.03  0.02 

  -82    0.08  0.08  0.07  0.07  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.02 

  -83    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03 

  -84    0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02 

  -85    0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.03  0.03 

  -86    0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -87    0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.03  0.03 

  -88    0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.03  0.03 

  -89    0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.02 



322 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02 

   83    0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   81    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.03  0.03  0.02 

   80    0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04 

 

   79    0.03  0.03  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.07  0.07 

   78    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.09 

   77    0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.11  0.11  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.12  0.12  0.11  0.11 

   76    0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.14  0.15  0.15  0.16 

   75    0.19  0.19  0.19  0.20  0.20  0.20  0.20  0.20  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19 

   74    0.21  0.22  0.22  0.23  0.23  0.24  0.24  0.24  0.23  0.23  0.23  0.23  0.23  0.24  0.24  0.24  0.24  0.24  0.24  0.24 

   73    0.25  0.26  0.26  0.27  0.27  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.27  0.27  0.26 

   72    0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33 

   71    0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.36  0.36  0.36  0.36  0.36  0.37  0.37  0.37  0.37  0.37  0.38  0.38 

   70    0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.44  0.44 

 

   69    0.48  0.48  0.49  0.49  0.50  0.50  0.50  0.50  0.51  0.51  0.51  0.52  0.52  0.53  0.53  0.54  0.54  0.54  0.53  0.53 

   68    0.59  0.58  0.58  0.57  0.57  0.56  0.56  0.57  0.57  0.58  0.58  0.58  0.58  0.58  0.58  0.58  0.58  0.58  0.59  0.59 

   67    0.65  0.65  0.66  0.66  0.67  0.67  0.67  0.67  0.66  0.66  0.66  0.66  0.66  0.67  0.67  0.67  0.67  0.68  0.68  0.69 

   66    0.75  0.75  0.74  0.74  0.73  0.73  0.74  0.74  0.75  0.75  0.76  0.76  0.76  0.75  0.75  0.75  0.76  0.77  0.78  0.79 

   65    0.81  0.82  0.83  0.83  0.84  0.85  0.85  0.86  0.86  0.87  0.87  0.87  0.88  0.88  0.89  0.89  0.89  0.89  0.88  0.88 

   64    0.92  0.93  0.94  0.95  0.96  0.97  0.97  0.97  0.98  0.98  0.98  0.98  0.98  0.98  0.98  0.98  0.98  0.97  0.97  0.96 

   63    1.05  1.05  1.05  1.06  1.06  1.06  1.07  1.08  1.08  1.09  1.10  1.11  1.12  1.12  1.13  1.14  1.14  1.13  1.13  1.12 

   62    1.23  1.23  1.23  1.23  1.23  1.23  1.22  1.22  1.21  1.21  1.20  1.21  1.22  1.24  1.25  1.26  1.26  1.25  1.25  1.24 

   61    1.36  1.36  1.36  1.36  1.35  1.35  1.36  1.36  1.37  1.37  1.38  1.39  1.39  1.40  1.40  1.41  1.40  1.40  1.39  1.38 

   60    1.51  1.51  1.51  1.51  1.51  1.51  1.52  1.53  1.53  1.54  1.55  1.54  1.53  1.52  1.51  1.50  1.51  1.52  1.53  1.54 

 

   59    1.70  1.69  1.69  1.68  1.67  1.66  1.67  1.68  1.69  1.69  1.70  1.71  1.71  1.72  1.72  1.73  1.73  1.72  1.72  1.71 

   58    1.86  1.86  1.86  1.86  1.86  1.86  1.86  1.86  1.86  1.86  1.86  1.86  1.87  1.87  1.88  1.88  1.89  1.90  1.91  1.91 

   57    2.05  2.05  2.05  2.05  2.04  2.04  2.05  2.06  2.07  2.08  2.09  2.10  2.12  2.13  2.14  2.15  2.15  2.14  2.13  2.13 

   56    2.27  2.27  2.27  2.27  2.27  2.27  2.27  2.28  2.28  2.28  2.28  2.29  2.30  2.31  2.31  2.32  2.33  2.34  2.35  2.36 

   55    2.44  2.44  2.45  2.45  2.45  2.45  2.46  2.48  2.49  2.51  2.52  2.53  2.54  2.55  2.56  2.57  2.57  2.57  2.57  2.56 

   54    2.71  2.73  2.75  2.77  2.79  2.81  2.80  2.79  2.78  2.77  2.76  2.77  2.78  2.79  2.80  2.81  2.82  2.82  2.82  2.83 

   53    2.96  2.96  2.97  2.97  2.97  2.97  2.97  2.98  2.98  2.98  2.98  2.98  2.99  2.99  2.99  2.99  3.01  3.03  3.05  3.06 

   52    3.21  3.21  3.20  3.20  3.20  3.19  3.21  3.22  3.23  3.25  3.26  3.26  3.26  3.26  3.25  3.25  3.27  3.29  3.31  3.33 

   51    3.43  3.45  3.46  3.48  3.50  3.51  3.51  3.51  3.51  3.50  3.50  3.52  3.53  3.55  3.57  3.58  3.60  3.62  3.64  3.66 

   50    3.83  3.84  3.85  3.86  3.86  3.87  3.89  3.90  3.91  3.93  3.94  3.94  3.95  3.95  3.95  3.95  3.97  3.99  4.01  4.02 

 

   49    4.17  4.19  4.20  4.21  4.23  4.24  4.26  4.27  4.28  4.30  4.31  4.31  4.32  4.32  4.32  4.32  4.34  4.36  4.38  4.40 

   48    4.44  4.46  4.48  4.50  4.51  4.53  4.54  4.54  4.55  4.56  4.56  4.59  4.61  4.64  4.67  4.69  4.68  4.67  4.66  4.65 

   47    4.88  4.87  4.87  4.86  4.85  4.84  4.85  4.85  4.85  4.86  4.86  4.88  4.89  4.90  4.92  4.93  4.94  4.95  4.96  4.96 

   46    5.14  5.15  5.16  5.17  5.17  5.18  5.20  5.22  5.24  5.25  5.27  5.28  5.28  5.29  5.30  5.30  5.32  5.34  5.36  5.38 

   45    5.48  5.50  5.51  5.52  5.54  5.55  5.56  5.57  5.58  5.58  5.59  5.60  5.62  5.63  5.64  5.65  5.66  5.67  5.68  5.69 

   44    5.77  5.78  5.80  5.81  5.82  5.83  5.85  5.86  5.88  5.90  5.91  5.93  5.94  5.96  5.98  5.99  6.02  6.04  6.06  6.09 

   43    6.16  6.19  6.21  6.24  6.27  6.29  6.31  6.33  6.35  6.37  6.39  6.40  6.41  6.42  6.43  6.44  6.45  6.45  6.45  6.46 

   42    6.60  6.62  6.65  6.67  6.69  6.71  6.73  6.75  6.77  6.79  6.81  6.83  6.84  6.85  6.87  6.88  6.91  6.94  6.97  6.99 

   41    7.14  7.16  7.18  7.20  7.22  7.24  7.27  7.29  7.32  7.35  7.37  7.39  7.40  7.41  7.43  7.44  7.48  7.53  7.57  7.61 

   40    7.71  7.73  7.75  7.77  7.79  7.81  7.85  7.88  7.92  7.96  7.99  8.02  8.05  8.08  8.11  8.14  8.18  8.21  8.24  8.28 

 



323 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   39    8.40  8.44  8.48  8.52  8.56  8.60  8.63  8.67  8.70  8.73  8.76  8.78  8.81  8.83  8.85  8.87  8.90  8.93  8.96  8.98 

   38    9.08  9.12  9.17  9.21  9.25  9.29  9.33  9.36  9.39  9.43  9.46  9.49  9.52  9.55  9.58  9.61  9.63  9.66  9.68  9.70 

   37    9.74  9.78  9.82  9.86  9.89  9.93  9.95  9.96  9.98  9.99 10.00 10.04 10.09 10.13 10.17 10.21 10.22 10.23 10.24 10.24 

   36   10.27 10.31 10.34 10.38 10.42 10.45 10.48 10.51 10.53 10.56 10.58 10.61 10.64 10.66 10.69 10.71 10.73 10.75 10.76 10.78 

   35   10.82 10.85 10.88 10.91 10.93 10.96 10.97 10.98 10.99 10.99 11.00 11.05 11.09 11.13 11.18 11.22 11.26 11.29 11.32 11.36 

   34   11.30 11.30 11.29 11.29 11.28 11.27 11.28 11.29 11.30 11.31 11.32 11.34 11.36 11.38 11.39 11.41 11.43 11.45 11.46 11.48 

   33   11.43 11.48 11.52 11.56 11.61 11.65 11.67 11.69 11.71 11.73 11.75 11.77 11.79 11.81 11.83 11.85 11.87 11.90 11.92 11.94 

   32   11.92 11.95 11.98 12.01 12.04 12.07 12.11 12.14 12.18 12.22 12.25 12.27 12.29 12.31 12.33 12.35 12.37 12.40 12.42 12.44 

   31   12.42 12.45 12.48 12.51 12.54 12.57 12.60 12.63 12.66 12.68 12.71 12.75 12.78 12.81 12.85 12.88 12.92 12.96 13.00 13.03 

   30   12.82 12.86 12.91 12.95 12.99 13.03 13.08 13.13 13.18 13.23 13.28 13.33 13.37 13.41 13.46 13.50 13.54 13.58 13.62 13.65 

 

   29   13.34 13.39 13.44 13.49 13.54 13.59 13.64 13.68 13.73 13.78 13.82 13.86 13.90 13.94 13.98 14.02 14.05 14.07 14.10 14.12 

   28   13.84 13.88 13.92 13.96 13.99 14.03 14.07 14.10 14.13 14.17 14.20 14.23 14.26 14.29 14.31 14.34 14.37 14.39 14.42 14.45 

   27   14.17 14.21 14.24 14.27 14.31 14.34 14.37 14.41 14.44 14.47 14.50 14.53 14.56 14.59 14.62 14.65 14.68 14.70 14.73 14.76 

   26   14.45 14.49 14.52 14.56 14.60 14.63 14.66 14.70 14.73 14.76 14.79 14.82 14.85 14.88 14.91 14.94 14.97 14.99 15.02 15.05 

   25   14.72 14.76 14.79 14.82 14.86 14.89 14.93 14.96 15.00 15.04 15.07 15.10 15.13 15.16 15.18 15.21 15.24 15.26 15.29 15.32 

   24   14.97 15.01 15.04 15.07 15.11 15.14 15.18 15.21 15.25 15.29 15.32 15.35 15.38 15.41 15.43 15.46 15.49 15.52 15.55 15.57 

   23   15.20 15.24 15.27 15.31 15.35 15.38 15.42 15.45 15.48 15.52 15.55 15.58 15.61 15.64 15.67 15.70 15.73 15.75 15.78 15.81 

   22   15.42 15.46 15.49 15.53 15.57 15.60 15.64 15.67 15.70 15.74 15.77 15.80 15.84 15.87 15.90 15.93 15.96 15.98 16.00 16.03 

   21   15.61 15.65 15.69 15.73 15.76 15.80 15.84 15.87 15.90 15.94 15.97 16.00 16.04 16.07 16.10 16.13 16.16 16.18 16.21 16.24 

   20   15.80 15.84 15.87 15.91 15.95 15.98 16.02 16.05 16.08 16.12 16.15 16.19 16.22 16.25 16.29 16.32 16.35 16.37 16.40 16.43 

 

   19   15.97 16.01 16.04 16.08 16.12 16.15 16.19 16.22 16.26 16.30 16.33 16.36 16.40 16.43 16.46 16.49 16.52 16.54 16.57 16.60 

   18   16.12 16.16 16.20 16.24 16.27 16.31 16.35 16.38 16.41 16.45 16.48 16.51 16.55 16.58 16.61 16.64 16.67 16.69 16.72 16.75 

   17   16.25 16.29 16.33 16.37 16.40 16.44 16.48 16.51 16.55 16.59 16.62 16.65 16.69 16.72 16.75 16.78 16.81 16.83 16.86 16.89 

   16   16.37 16.41 16.45 16.49 16.52 16.56 16.60 16.63 16.67 16.71 16.74 16.77 16.81 16.84 16.87 16.90 16.93 16.95 16.98 17.01 

   15   16.47 16.51 16.55 16.59 16.63 16.67 16.71 16.74 16.78 16.82 16.85 16.88 16.92 16.95 16.98 17.01 17.04 17.06 17.09 17.11 

   14   16.56 16.60 16.64 16.68 16.71 16.75 16.79 16.83 16.87 16.90 16.94 16.97 17.01 17.04 17.07 17.10 17.13 17.15 17.18 17.20 

   13   16.63 16.67 16.71 16.75 16.78 16.82 16.86 16.90 16.94 16.97 17.01 17.04 17.08 17.11 17.14 17.17 17.20 17.23 17.26 17.28 

   12   16.68 16.72 16.76 16.80 16.84 16.88 16.92 16.96 17.00 17.03 17.07 17.10 17.14 17.17 17.20 17.23 17.26 17.29 17.31 17.34 

   11   16.72 16.76 16.80 16.84 16.88 16.92 16.96 17.00 17.04 17.07 17.11 17.14 17.18 17.21 17.24 17.27 17.30 17.33 17.35 17.38 

   10   16.74 16.78 16.82 16.86 16.90 16.94 16.98 17.02 17.06 17.09 17.13 17.16 17.20 17.23 17.27 17.30 17.33 17.36 17.38 17.41 

 

    9   16.74 16.78 16.83 16.87 16.91 16.95 16.99 17.03 17.06 17.10 17.14 17.17 17.21 17.24 17.28 17.31 17.34 17.37 17.39 17.42 

    8   16.73 16.77 16.82 16.86 16.90 16.94 16.98 17.02 17.06 17.10 17.14 17.17 17.21 17.24 17.28 17.31 17.34 17.36 17.39 17.41 

    7   16.71 16.75 16.80 16.84 16.88 16.92 16.96 17.00 17.03 17.07 17.11 17.15 17.18 17.22 17.25 17.29 17.32 17.34 17.37 17.39 

    6   16.66 16.70 16.75 16.79 16.84 16.88 16.92 16.96 17.00 17.04 17.08 17.11 17.15 17.18 17.22 17.25 17.28 17.31 17.33 17.36 

    5   16.61 16.65 16.69 16.74 16.78 16.82 16.86 16.90 16.94 16.98 17.02 17.06 17.09 17.13 17.16 17.20 17.23 17.26 17.28 17.31 

    4   16.53 16.57 16.62 16.66 16.71 16.75 16.79 16.83 16.87 16.91 16.95 16.99 17.02 17.06 17.09 17.13 17.16 17.19 17.21 17.24 

    3   16.45 16.49 16.54 16.58 16.63 16.67 16.71 16.75 16.79 16.83 16.87 16.91 16.94 16.98 17.01 17.05 17.08 17.11 17.13 17.16 

    2   16.34 16.39 16.43 16.48 16.52 16.57 16.61 16.65 16.69 16.73 16.77 16.81 16.84 16.88 16.91 16.95 16.98 17.01 17.03 17.06 

    1   16.23 16.27 16.32 16.36 16.41 16.45 16.49 16.53 16.58 16.62 16.66 16.69 16.73 16.76 16.80 16.83 16.86 16.89 16.92 16.95 

    0   16.10 16.14 16.19 16.23 16.28 16.32 16.36 16.40 16.45 16.49 16.53 16.56 16.60 16.63 16.67 16.70 16.73 16.76 16.79 16.82 

 



324 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   -1   15.95 16.00 16.04 16.09 16.13 16.18 16.22 16.26 16.30 16.34 16.38 16.42 16.45 16.49 16.52 16.56 16.59 16.62 16.65 16.68 

   -2   15.79 15.84 15.88 15.93 15.97 16.02 16.06 16.10 16.14 16.18 16.22 16.26 16.29 16.33 16.36 16.40 16.43 16.46 16.49 16.52 

   -3   15.62 15.67 15.71 15.76 15.80 15.85 15.89 15.93 15.97 16.01 16.05 16.09 16.12 16.16 16.19 16.23 16.26 16.29 16.32 16.35 

   -4   15.43 15.48 15.52 15.57 15.61 15.66 15.70 15.74 15.79 15.83 15.87 15.90 15.94 15.97 16.01 16.04 16.07 16.10 16.13 16.16 

   -5   15.24 15.28 15.33 15.37 15.42 15.46 15.50 15.54 15.59 15.63 15.67 15.70 15.74 15.77 15.81 15.84 15.87 15.89 15.92 15.95 

   -6   15.03 15.07 15.12 15.16 15.21 15.25 15.29 15.33 15.37 15.41 15.45 15.48 15.52 15.55 15.59 15.62 15.65 15.68 15.71 15.74 

   -7   14.80 14.85 14.89 14.94 14.98 15.03 15.07 15.11 15.14 15.18 15.22 15.25 15.29 15.32 15.36 15.39 15.42 15.44 15.47 15.50 

   -8   14.57 14.61 14.66 14.70 14.75 14.79 14.83 14.87 14.90 14.94 14.98 15.01 15.05 15.08 15.12 15.15 15.18 15.20 15.23 15.26 

   -9   14.32 14.36 14.41 14.45 14.50 14.54 14.58 14.62 14.65 14.69 14.73 14.76 14.79 14.82 14.86 14.89 14.91 14.94 14.97 14.99 

 

  -10   14.07 14.11 14.15 14.20 14.24 14.28 14.32 14.35 14.39 14.42 14.46 14.49 14.52 14.55 14.59 14.62 14.64 14.67 14.70 14.72 

  -11   13.80 13.84 13.88 13.92 13.96 14.00 14.04 14.07 14.11 14.14 14.18 14.21 14.24 14.27 14.30 14.33 14.35 14.38 14.40 14.42 

  -12   13.52 13.56 13.60 13.64 13.68 13.72 13.75 13.79 13.82 13.86 13.89 13.92 13.94 13.97 14.00 14.03 14.05 14.08 14.10 14.12 

  -13   13.23 13.27 13.31 13.34 13.38 13.42 13.45 13.48 13.52 13.55 13.58 13.61 13.63 13.66 13.68 13.71 13.73 13.75 13.77 13.80 

  -14   12.93 12.97 13.00 13.04 13.07 13.11 13.14 13.17 13.20 13.23 13.26 13.28 13.31 13.33 13.36 13.38 13.40 13.42 13.44 13.46 

  -15   12.49 12.53 12.57 12.61 12.65 12.69 12.73 12.78 12.82 12.87 12.91 12.93 12.96 12.98 13.01 13.03 13.05 13.06 13.08 13.10 

  -16   12.08 12.11 12.15 12.18 12.22 12.25 12.28 12.32 12.35 12.39 12.42 12.46 12.50 12.54 12.59 12.63 12.65 12.67 12.69 12.72 

  -17   11.65 11.69 11.72 11.76 11.79 11.83 11.86 11.89 11.91 11.94 11.97 12.01 12.05 12.09 12.13 12.17 12.19 12.22 12.24 12.26 

  -18   11.21 11.24 11.27 11.29 11.32 11.35 11.38 11.41 11.45 11.48 11.51 11.55 11.58 11.62 11.65 11.69 11.71 11.74 11.77 11.79 

  -19   10.74 10.78 10.81 10.85 10.88 10.92 10.96 11.00 11.05 11.09 11.13 11.13 11.13 11.13 11.14 11.14 11.12 11.10 11.08 11.07 

 

  -20   10.34 10.39 10.44 10.48 10.53 10.58 10.58 10.58 10.58 10.58 10.58 10.60 10.61 10.63 10.65 10.67 10.67 10.67 10.67 10.68 

  -21    9.98  9.98  9.98  9.97  9.97  9.97 10.00 10.04 10.07 10.11 10.14 10.14 10.15 10.16 10.16 10.17 10.16 10.16 10.16 10.15 

  -22    9.60  9.60  9.60  9.61  9.61  9.61  9.61  9.61  9.61  9.62  9.62  9.61  9.60  9.59  9.58  9.57  9.57  9.58  9.58  9.58 

  -23    9.11  9.11  9.11  9.11  9.11  9.11  9.09  9.08  9.07  9.05  9.04  9.03  9.03  9.02  9.01  9.01  9.01  9.00  9.00  9.00 

  -24    8.63  8.62  8.61  8.61  8.60  8.59  8.58  8.58  8.57  8.57  8.56  8.55  8.53  8.52  8.51  8.50  8.47  8.43  8.40  8.37 

  -25    8.21  8.19  8.17  8.15  8.14  8.12  8.09  8.06  8.03  8.00  7.97  7.94  7.91  7.88  7.85  7.82  7.78  7.75  7.71  7.68 

  -26    7.73  7.67  7.62  7.57  7.51  7.46  7.44  7.42  7.40  7.38  7.36  7.32  7.29  7.25  7.21  7.18  7.14  7.09  7.05  7.01 

  -27    7.14  7.10  7.07  7.03  6.99  6.96  6.91  6.86  6.81  6.77  6.72  6.69  6.66  6.63  6.60  6.57  6.55  6.53  6.51  6.49 

  -28    6.57  6.52  6.47  6.42  6.37  6.32  6.30  6.29  6.27  6.25  6.24  6.19  6.15  6.10  6.05  6.01  6.01  6.00  6.00  6.00 

  -29    6.11  6.07  6.04  6.00  5.96  5.93  5.91  5.89  5.87  5.86  5.84  5.81  5.79  5.76  5.73  5.71  5.70  5.69  5.68  5.67 

 

  -30    5.61  5.59  5.56  5.54  5.52  5.50  5.49  5.49  5.48  5.48  5.47  5.46  5.45  5.44  5.44  5.43  5.40  5.38  5.36  5.33 

  -31    5.32  5.30  5.27  5.25  5.23  5.21  5.20  5.18  5.17  5.15  5.14  5.13  5.12  5.11  5.11  5.10  5.09  5.07  5.06  5.05 

  -32    4.99  4.97  4.96  4.94  4.93  4.91  4.90  4.89  4.88  4.87  4.86  4.84  4.83  4.82  4.80  4.79  4.76  4.73  4.70  4.67 

  -33    4.73  4.71  4.68  4.66  4.63  4.61  4.58  4.54  4.51  4.48  4.45  4.44  4.42  4.41  4.40  4.39  4.39  4.38  4.38  4.38 

  -34    4.40  4.38  4.37  4.35  4.34  4.32  4.31  4.31  4.30  4.30  4.29  4.26  4.24  4.21  4.18  4.16  4.13  4.10  4.07  4.04 

  -35    4.14  4.14  4.14  4.14  4.14  4.14  4.11  4.09  4.06  4.03  4.01  3.98  3.96  3.93  3.90  3.88  3.84  3.81  3.77  3.73 

  -36    3.95  3.92  3.89  3.86  3.83  3.80  3.77  3.74  3.71  3.69  3.66  3.61  3.56  3.52  3.47  3.43  3.42  3.41  3.40  3.39 

  -37    3.67  3.64  3.60  3.57  3.54  3.51  3.46  3.42  3.37  3.32  3.28  3.26  3.24  3.22  3.20  3.18  3.15  3.12  3.09  3.07 

  -38    3.43  3.38  3.33  3.28  3.24  3.19  3.16  3.12  3.09  3.06  3.03  3.01  2.99  2.97  2.95  2.93  2.90  2.88  2.85  2.82 

  -39    3.17  3.12  3.07  3.02  2.98  2.93  2.89  2.86  2.83  2.79  2.76  2.74  2.73  2.71  2.69  2.68  2.66  2.64  2.62  2.60 

 



325 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

  -40    2.91  2.87  2.83  2.79  2.76  2.72  2.70  2.68  2.66  2.65  2.63  2.62  2.60  2.59  2.57  2.56  2.53  2.49  2.46  2.43 

  -41    2.70  2.68  2.65  2.63  2.61  2.59  2.56  2.53  2.50  2.48  2.45  2.41  2.38  2.35  2.31  2.28  2.25  2.23  2.20  2.17 

  -42    2.48  2.46  2.45  2.43  2.42  2.40  2.35  2.30  2.25  2.21  2.16  2.15  2.13  2.12  2.11  2.10  2.07  2.05  2.03  2.00 

  -43    2.35  2.30  2.26  2.22  2.17  2.13  2.12  2.11  2.11  2.10  2.09  2.05  2.02  1.98  1.94  1.91  1.89  1.87  1.85  1.84 

  -44    2.12  2.09  2.07  2.04  2.01  1.99  1.97  1.95  1.93  1.91  1.89  1.85  1.82  1.78  1.74  1.71  1.68  1.66  1.64  1.61 

  -45    1.94  1.93  1.92  1.90  1.89  1.88  1.85  1.82  1.79  1.76  1.73  1.69  1.66  1.62  1.58  1.55  1.53  1.51  1.49  1.47 

  -46    1.77  1.74  1.72  1.69  1.66  1.64  1.62  1.61  1.59  1.58  1.56  1.53  1.50  1.47  1.45  1.42  1.40  1.38  1.36  1.35 

  -47    1.66  1.64  1.61  1.59  1.57  1.55  1.51  1.48  1.44  1.40  1.37  1.35  1.33  1.31  1.29  1.27  1.25  1.23  1.21  1.19 

  -48    1.54  1.51  1.48  1.45  1.43  1.40  1.38  1.35  1.33  1.31  1.29  1.26  1.24  1.22  1.19  1.17  1.14  1.12  1.09  1.06 

  -49    1.45  1.41  1.37  1.33  1.29  1.25  1.23  1.21  1.19  1.18  1.16  1.14  1.12  1.10  1.09  1.07  1.04  1.01  0.98  0.96 

 

  -50    1.32  1.29  1.25  1.22  1.19  1.16  1.14  1.12  1.10  1.08  1.06  1.02  0.98  0.95  0.91  0.88  0.87  0.87  0.86  0.86 

  -51    1.23  1.19  1.16  1.13  1.09  1.06  1.04  1.02  1.00  0.98  0.96  0.93  0.90  0.87  0.85  0.82  0.80  0.79  0.77  0.75 

  -52    1.06  1.04  1.02  1.00  0.98  0.96  0.94  0.92  0.90  0.89  0.87  0.86  0.84  0.83  0.81  0.80  0.77  0.74  0.71  0.68 

  -53    1.01  0.98  0.95  0.92  0.89  0.86  0.84  0.82  0.80  0.78  0.76  0.74  0.73  0.71  0.69  0.68  0.67  0.65  0.64  0.62 

  -54    0.89  0.87  0.85  0.83  0.81  0.79  0.76  0.74  0.72  0.69  0.67  0.65  0.64  0.62  0.60  0.59  0.57  0.56  0.54  0.52 

  -55    0.78  0.77  0.76  0.74  0.73  0.72  0.69  0.67  0.65  0.62  0.60  0.59  0.58  0.57  0.56  0.55  0.53  0.51  0.49  0.47 

  -56    0.72  0.71  0.70  0.68  0.67  0.66  0.64  0.61  0.59  0.57  0.55  0.53  0.52  0.50  0.48  0.47  0.45  0.44  0.42  0.40 

  -57    0.66  0.64  0.62  0.60  0.59  0.57  0.55  0.53  0.51  0.49  0.47  0.46  0.45  0.45  0.44  0.43  0.41  0.40  0.38  0.36 

  -58    0.59  0.58  0.57  0.55  0.54  0.53  0.51  0.50  0.48  0.46  0.45  0.43  0.42  0.41  0.39  0.38  0.37  0.35  0.34  0.33 

  -59    0.55  0.53  0.51  0.49  0.48  0.46  0.44  0.43  0.42  0.40  0.39  0.37  0.36  0.35  0.33  0.32  0.31  0.30  0.29  0.28 

 

  -60    0.49  0.47  0.46  0.44  0.42  0.41  0.40  0.38  0.37  0.36  0.35  0.33  0.31  0.29  0.28  0.26  0.25  0.24  0.23  0.22 

  -61    0.44  0.43  0.41  0.40  0.38  0.37  0.35  0.34  0.33  0.31  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21 

  -62    0.40  0.38  0.37  0.36  0.34  0.33  0.32  0.30  0.29  0.28  0.27  0.26  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.17 

  -63    0.33  0.33  0.32  0.32  0.31  0.31  0.30  0.29  0.28  0.27  0.26  0.24  0.23  0.22  0.20  0.19  0.18  0.17  0.16  0.15 

  -64    0.31  0.30  0.29  0.29  0.28  0.27  0.25  0.24  0.23  0.21  0.20  0.19  0.17  0.16  0.15  0.14  0.14  0.14  0.13  0.13 

  -65    0.28  0.27  0.25  0.24  0.23  0.22  0.21  0.21  0.20  0.20  0.19  0.17  0.16  0.14  0.12  0.11  0.10  0.09  0.08  0.07 

  -66    0.26  0.24  0.23  0.22  0.20  0.19  0.18  0.17  0.16  0.16  0.15  0.14  0.13  0.12  0.11  0.10  0.09  0.08  0.07  0.07 

  -67    0.22  0.21  0.19  0.18  0.17  0.16  0.15  0.14  0.13  0.13  0.12  0.11  0.11  0.10  0.10  0.09  0.08  0.07  0.06  0.06 

  -68    0.17  0.16  0.14  0.13  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.08  0.07  0.05  0.04  0.03  0.03  0.03  0.03  0.03 

  -69    0.15  0.14  0.14  0.13  0.13  0.12  0.11  0.11  0.10  0.10  0.09  0.08  0.08  0.07  0.07  0.06  0.05  0.04  0.03  0.03 

 

  -70    0.14  0.13  0.12  0.11  0.11  0.10  0.09  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.03  0.03 

  -71    0.13  0.11  0.10  0.08  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.02  0.02 

  -72    0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.06  0.05  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.03  0.03  0.03 

  -73    0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.00 

  -74    0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -75    0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.05  0.04  0.04  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.00 

  -77    0.05  0.04  0.04  0.03  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.01  0.01  0.01  0.00 

  -78    0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.03  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -80    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00 

  -85    0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.00 

  -86    0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -87    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -88    0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -89    0.02  0.03  0.03  0.04  0.04  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 



326 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   81    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.04  0.03  0.03  0.02 

   80    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05 

 

   79    0.07  0.07  0.08  0.08  0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.06  0.06  0.07 

   78    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.10 

   77    0.10  0.11  0.12  0.13  0.14  0.15  0.15  0.14  0.14  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.13  0.13 

   76    0.17  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.14  0.14  0.15  0.15  0.16  0.16 

   75    0.19  0.19  0.19  0.20  0.20  0.20  0.20  0.20  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21 

   74    0.24  0.23  0.23  0.22  0.22  0.21  0.22  0.23  0.23  0.24  0.25  0.25  0.25  0.24  0.24  0.24  0.24  0.25  0.25  0.26 

   73    0.26  0.26  0.27  0.27  0.28  0.28  0.28  0.29  0.29  0.30  0.30  0.30  0.29  0.29  0.28  0.28  0.29  0.30  0.30  0.31 

   72    0.33  0.33  0.33  0.32  0.32  0.32  0.33  0.33  0.34  0.34  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.34  0.34 

   71    0.38  0.38  0.38  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.40  0.41  0.41  0.42 

   70    0.44  0.44  0.44  0.45  0.45  0.45  0.45  0.45  0.44  0.44  0.44  0.44  0.45  0.45  0.46  0.46  0.47  0.48  0.48  0.49 

 

   69    0.53  0.53  0.53  0.52  0.52  0.52  0.52  0.53  0.53  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.53  0.53 

   68    0.59  0.59  0.59  0.58  0.58  0.58  0.58  0.59  0.59  0.60  0.60  0.60  0.60  0.60  0.60  0.60  0.61  0.62  0.63  0.64 

   67    0.69  0.69  0.69  0.70  0.70  0.70  0.70  0.69  0.69  0.68  0.68  0.69  0.69  0.70  0.70  0.71  0.71  0.71  0.71  0.71 

   66    0.80  0.80  0.80  0.79  0.79  0.79  0.79  0.79  0.79  0.79  0.79  0.79  0.79  0.80  0.80  0.80  0.81  0.82  0.82  0.83 

   65    0.88  0.88  0.88  0.88  0.88  0.88  0.89  0.89  0.90  0.90  0.91  0.91  0.91  0.91  0.91  0.91  0.91  0.92  0.92  0.93 

   64    0.96  0.97  0.97  0.98  0.98  0.99  0.99  1.00  1.00  1.01  1.01  1.01  1.01  1.02  1.02  1.02  1.02  1.03  1.03  1.04 

   63    1.12  1.12  1.12  1.11  1.11  1.11  1.12  1.13  1.14  1.15  1.16  1.16  1.17  1.17  1.18  1.18  1.18  1.19  1.19  1.20 

   62    1.24  1.24  1.24  1.25  1.25  1.25  1.25  1.26  1.26  1.27  1.27  1.27  1.27  1.28  1.28  1.28  1.29  1.30  1.30  1.31 

   61    1.37  1.38  1.40  1.41  1.43  1.44  1.43  1.43  1.42  1.42  1.41  1.42  1.42  1.43  1.43  1.44  1.44  1.44  1.45  1.45 

   60    1.55  1.56  1.56  1.57  1.57  1.58  1.58  1.59  1.59  1.60  1.60  1.61  1.62  1.62  1.63  1.64  1.64  1.65  1.65  1.66 

 

   59    1.71  1.72  1.72  1.73  1.73  1.74  1.74  1.74  1.74  1.74  1.74  1.75  1.77  1.78  1.80  1.81  1.81  1.81  1.81  1.81 

   58    1.92  1.91  1.91  1.90  1.89  1.88  1.89  1.91  1.92  1.94  1.95  1.95  1.96  1.96  1.96  1.96  1.98  1.99  2.01  2.02 

   57    2.12  2.12  2.12  2.12  2.12  2.12  2.13  2.15  2.16  2.18  2.19  2.19  2.19  2.19  2.18  2.18  2.18  2.19  2.19  2.20 

   56    2.37  2.37  2.36  2.36  2.36  2.35  2.35  2.35  2.35  2.35  2.35  2.38  2.40  2.43  2.45  2.48  2.47  2.47  2.46  2.45 

   55    2.56  2.57  2.59  2.60  2.61  2.62  2.63  2.63  2.64  2.64  2.65  2.65  2.66  2.66  2.67  2.67  2.68  2.70  2.71  2.73 

   54    2.83  2.84  2.86  2.87  2.88  2.89  2.90  2.90  2.90  2.91  2.91  2.91  2.90  2.89  2.89  2.88  2.89  2.91  2.92  2.93 

   53    3.08  3.09  3.10  3.11  3.12  3.13  3.13  3.14  3.14  3.14  3.14  3.14  3.14  3.14  3.13  3.13  3.15  3.18  3.20  3.23 

   52    3.35  3.35  3.34  3.34  3.34  3.33  3.35  3.38  3.40  3.42  3.44  3.44  3.44  3.44  3.43  3.43  3.44  3.45  3.46  3.47 

   51    3.68  3.68  3.68  3.68  3.68  3.68  3.69  3.70  3.71  3.71  3.72  3.74  3.75  3.76  3.78  3.79  3.80  3.80  3.81  3.82 

   50    4.04  4.05  4.05  4.05  4.06  4.06  4.08  4.10  4.12  4.14  4.16  4.16  4.17  4.17  4.17  4.17  4.18  4.19  4.20  4.21 

 

   49    4.42  4.41  4.41  4.40  4.39  4.38  4.39  4.39  4.40  4.41  4.41  4.41  4.41  4.41  4.41  4.41  4.43  4.46  4.48  4.50 

   48    4.64  4.66  4.69  4.71  4.73  4.75  4.75  4.76  4.76  4.76  4.76  4.77  4.79  4.80  4.81  4.82  4.82  4.81  4.80  4.80 

   47    4.97  4.99  5.00  5.01  5.03  5.04  5.06  5.07  5.09  5.11  5.12  5.13  5.13  5.14  5.15  5.15  5.17  5.19  5.21  5.22 

   46    5.40  5.39  5.38  5.37  5.35  5.34  5.36  5.39  5.41  5.43  5.45  5.46  5.48  5.49  5.50  5.51  5.53  5.54  5.55  5.57 

   45    5.70  5.72  5.73  5.74  5.76  5.77  5.78  5.78  5.79  5.80  5.80  5.81  5.83  5.84  5.85  5.86  5.88  5.90  5.92  5.94 

   44    6.11  6.12  6.12  6.13  6.14  6.14  6.16  6.17  6.19  6.21  6.22  6.21  6.20  6.19  6.18  6.17  6.21  6.25  6.29  6.32 

   43    6.46  6.49  6.52  6.55  6.58  6.61  6.63  6.65  6.67  6.68  6.70  6.70  6.71  6.71  6.71  6.71  6.73  6.74  6.75  6.77 

   42    7.02  7.04  7.05  7.07  7.09  7.10  7.12  7.13  7.15  7.17  7.18  7.19  7.21  7.22  7.23  7.24  7.26  7.29  7.31  7.33 

   41    7.65  7.67  7.68  7.69  7.71  7.72  7.74  7.75  7.77  7.79  7.80  7.82  7.84  7.86  7.87  7.89  7.92  7.95  7.98  8.01 

   40    8.31  8.33  8.34  8.36  8.38  8.39  8.42  8.44  8.47  8.50  8.52  8.55  8.58  8.61  8.63  8.66  8.68  8.69  8.70  8.72 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   39    9.01  9.04  9.06  9.09  9.12  9.14  9.17  9.20  9.23  9.26  9.29  9.29  9.29  9.29  9.29  9.29  9.31  9.33  9.35  9.37 

   38    9.72  9.74  9.75  9.77  9.78  9.79  9.81  9.82  9.84  9.85  9.86  9.86  9.86  9.86  9.86  9.86  9.88  9.89  9.91  9.92 

   37   10.25 10.26 10.28 10.29 10.30 10.31 10.34 10.36 10.38 10.41 10.43 10.44 10.45 10.46 10.47 10.48 10.50 10.52 10.53 10.55 

   36   10.79 10.82 10.85 10.88 10.90 10.93 10.95 10.97 10.99 11.01 11.03 11.04 11.05 11.05 11.06 11.06 11.09 11.11 11.14 11.16 

   35   11.39 11.36 11.33 11.29 11.26 11.22 11.21 11.20 11.18 11.17 11.15 11.16 11.18 11.19 11.20 11.21 11.22 11.22 11.23 11.23 

   34   11.49 11.50 11.50 11.51 11.51 11.51 11.53 11.54 11.56 11.57 11.58 11.60 11.62 11.63 11.65 11.66 11.68 11.70 11.72 11.74 

   33   11.96 11.98 11.99 12.01 12.02 12.03 12.06 12.08 12.10 12.13 12.15 12.16 12.17 12.18 12.19 12.20 12.22 12.24 12.25 12.27 

   32   12.46 12.48 12.50 12.52 12.54 12.56 12.59 12.62 12.65 12.68 12.71 12.75 12.78 12.81 12.85 12.88 12.91 12.95 12.98 13.01 

   31   13.07 13.11 13.15 13.19 13.22 13.26 13.29 13.32 13.35 13.38 13.41 13.44 13.48 13.51 13.54 13.57 13.60 13.62 13.65 13.67 

   30   13.69 13.73 13.76 13.80 13.84 13.87 13.89 13.91 13.93 13.95 13.97 13.99 14.00 14.02 14.03 14.04 14.05 14.06 14.06 14.07 

 

   29   14.14 14.16 14.18 14.20 14.21 14.23 14.25 14.27 14.29 14.30 14.32 14.33 14.35 14.36 14.37 14.38 14.39 14.39 14.40 14.40 

   28   14.47 14.49 14.51 14.53 14.55 14.57 14.59 14.60 14.61 14.63 14.64 14.65 14.67 14.68 14.69 14.70 14.71 14.71 14.71 14.72 

   27   14.78 14.80 14.83 14.85 14.87 14.89 14.91 14.92 14.93 14.95 14.96 14.97 14.98 14.99 14.99 15.00 15.01 15.01 15.01 15.02 

   26   15.07 15.09 15.11 15.13 15.15 15.17 15.19 15.20 15.21 15.23 15.24 15.25 15.26 15.27 15.28 15.29 15.29 15.30 15.30 15.30 

   25   15.34 15.36 15.38 15.40 15.42 15.44 15.46 15.47 15.48 15.50 15.51 15.52 15.53 15.54 15.54 15.55 15.55 15.56 15.56 15.56 

   24   15.60 15.62 15.64 15.66 15.68 15.70 15.72 15.73 15.74 15.76 15.77 15.78 15.78 15.79 15.80 15.80 15.80 15.80 15.80 15.80 

   23   15.83 15.85 15.87 15.89 15.91 15.93 15.95 15.96 15.97 15.99 16.00 16.01 16.01 16.02 16.03 16.03 16.03 16.03 16.03 16.03 

   22   16.05 16.07 16.09 16.11 16.13 16.15 16.17 16.18 16.19 16.21 16.22 16.23 16.23 16.24 16.25 16.25 16.25 16.25 16.25 16.24 

   21   16.26 16.28 16.30 16.32 16.34 16.36 16.37 16.39 16.40 16.41 16.42 16.43 16.43 16.44 16.45 16.45 16.45 16.45 16.45 16.44 

   20   16.45 16.47 16.49 16.51 16.52 16.54 16.56 16.57 16.58 16.60 16.61 16.62 16.62 16.62 16.63 16.63 16.63 16.63 16.63 16.62 

 

   19   16.62 16.64 16.66 16.68 16.69 16.71 16.73 16.74 16.75 16.77 16.78 16.79 16.79 16.79 16.80 16.80 16.80 16.79 16.79 16.79 

   18   16.77 16.79 16.81 16.83 16.85 16.87 16.88 16.90 16.91 16.92 16.93 16.94 16.94 16.94 16.95 16.95 16.95 16.94 16.94 16.94 

   17   16.91 16.93 16.95 16.97 16.99 17.01 17.02 17.04 17.05 17.06 17.07 17.07 17.08 17.08 17.09 17.09 17.09 17.08 17.08 17.07 

   16   17.03 17.05 17.07 17.09 17.11 17.13 17.14 17.16 17.17 17.18 17.19 17.19 17.20 17.20 17.21 17.21 17.21 17.20 17.20 17.19 

   15   17.14 17.16 17.18 17.20 17.22 17.24 17.25 17.27 17.28 17.29 17.30 17.30 17.31 17.31 17.31 17.31 17.31 17.30 17.30 17.29 

   14   17.23 17.25 17.27 17.29 17.31 17.33 17.34 17.36 17.37 17.38 17.39 17.39 17.39 17.40 17.40 17.40 17.40 17.39 17.39 17.38 

   13   17.31 17.33 17.35 17.36 17.38 17.40 17.41 17.42 17.44 17.45 17.46 17.46 17.47 17.47 17.48 17.48 17.47 17.47 17.46 17.46 

   12   17.37 17.39 17.41 17.42 17.44 17.46 17.47 17.48 17.50 17.51 17.52 17.52 17.53 17.53 17.54 17.54 17.53 17.53 17.52 17.52 

   11   17.41 17.43 17.45 17.47 17.49 17.51 17.52 17.53 17.55 17.56 17.57 17.57 17.57 17.58 17.58 17.58 17.58 17.57 17.57 17.56 

   10   17.44 17.46 17.48 17.50 17.52 17.54 17.55 17.56 17.58 17.59 17.60 17.60 17.60 17.61 17.61 17.61 17.61 17.60 17.60 17.59 

 

    9   17.45 17.47 17.49 17.51 17.53 17.55 17.56 17.57 17.59 17.60 17.61 17.61 17.62 17.62 17.63 17.63 17.62 17.62 17.61 17.61 

    8   17.44 17.46 17.48 17.51 17.53 17.55 17.56 17.57 17.59 17.60 17.61 17.61 17.62 17.62 17.63 17.63 17.62 17.62 17.61 17.61 

    7   17.42 17.44 17.46 17.49 17.51 17.53 17.54 17.55 17.57 17.58 17.59 17.59 17.60 17.60 17.61 17.61 17.61 17.60 17.60 17.59 

    6   17.39 17.41 17.43 17.45 17.47 17.49 17.50 17.52 17.53 17.55 17.56 17.56 17.57 17.57 17.58 17.58 17.58 17.57 17.57 17.56 

    5   17.34 17.36 17.38 17.40 17.42 17.44 17.45 17.47 17.48 17.50 17.51 17.51 17.52 17.52 17.53 17.53 17.53 17.52 17.52 17.51 

    4   17.27 17.29 17.31 17.34 17.36 17.38 17.39 17.40 17.42 17.43 17.44 17.45 17.45 17.46 17.46 17.47 17.47 17.46 17.46 17.45 

    3   17.19 17.21 17.23 17.26 17.28 17.30 17.31 17.32 17.34 17.35 17.36 17.37 17.37 17.38 17.38 17.39 17.39 17.38 17.38 17.38 

    2   17.09 17.11 17.13 17.16 17.18 17.20 17.21 17.23 17.24 17.26 17.27 17.28 17.28 17.29 17.29 17.30 17.30 17.29 17.29 17.29 

    1   16.98 17.00 17.02 17.05 17.07 17.09 17.10 17.12 17.13 17.15 17.16 17.16 17.17 17.18 17.18 17.19 17.19 17.18 17.18 17.18 

    0   16.85 16.87 16.89 16.91 16.94 16.96 16.97 16.99 17.00 17.02 17.03 17.04 17.04 17.05 17.06 17.07 17.07 17.07 17.07 17.07 

 



328 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   -1   16.71 16.73 16.75 16.77 16.80 16.82 16.83 16.85 16.86 16.87 16.89 16.90 16.90 16.91 16.92 16.93 16.93 16.93 16.93 16.93 

   -2   16.55 16.57 16.59 16.61 16.64 16.66 16.67 16.69 16.71 16.72 16.74 16.75 16.75 16.76 16.77 16.78 16.78 16.78 16.78 16.78 

   -3   16.38 16.40 16.42 16.44 16.47 16.49 16.50 16.52 16.54 16.55 16.57 16.58 16.58 16.59 16.60 16.61 16.61 16.61 16.61 16.62 

   -4   16.19 16.21 16.23 16.25 16.28 16.30 16.31 16.33 16.35 16.36 16.38 16.39 16.40 16.41 16.42 16.43 16.43 16.43 16.43 16.44 

   -5   15.98 16.00 16.03 16.05 16.07 16.10 16.11 16.13 16.15 16.16 16.18 16.19 16.20 16.21 16.22 16.23 16.23 16.24 16.24 16.24 

   -6   15.77 15.79 15.81 15.83 15.86 15.88 15.89 15.91 15.93 15.94 15.96 15.97 15.98 15.99 16.01 16.02 16.02 16.02 16.03 16.03 

   -7   15.53 15.55 15.58 15.60 15.62 15.65 15.66 15.68 15.70 15.71 15.73 15.74 15.75 15.76 15.78 15.79 15.79 15.79 15.80 15.80 

   -8   15.29 15.31 15.33 15.35 15.38 15.40 15.41 15.43 15.45 15.46 15.48 15.49 15.50 15.51 15.53 15.54 15.54 15.55 15.55 15.56 

   -9   15.02 15.04 15.06 15.08 15.11 15.13 15.15 15.16 15.18 15.20 15.22 15.23 15.24 15.25 15.27 15.28 15.29 15.29 15.30 15.31 

 

  -10   14.75 14.77 14.79 14.81 14.83 14.85 14.87 14.88 14.90 14.92 14.94 14.95 14.96 14.97 14.99 15.00 15.01 15.01 15.02 15.03 

  -11   14.45 14.47 14.49 14.51 14.54 14.56 14.57 14.59 14.61 14.62 14.64 14.65 14.66 14.68 14.69 14.71 14.72 14.72 14.73 14.74 

  -12   14.15 14.17 14.19 14.21 14.23 14.25 14.26 14.28 14.29 14.31 14.33 14.34 14.35 14.37 14.38 14.40 14.41 14.42 14.43 14.44 

  -13   13.82 13.84 13.86 13.88 13.90 13.92 13.93 13.95 13.96 13.98 14.00 14.01 14.02 14.04 14.05 14.07 14.08 14.09 14.10 14.11 

  -14   13.48 13.50 13.51 13.53 13.55 13.57 13.58 13.60 13.61 13.63 13.65 13.66 13.67 13.69 13.70 13.72 13.73 13.74 13.75 13.76 

  -15   13.12 13.14 13.15 13.17 13.19 13.21 13.22 13.23 13.25 13.26 13.28 13.29 13.30 13.32 13.33 13.35 13.36 13.36 13.37 13.38 

  -16   12.74 12.75 12.77 12.79 12.80 12.82 12.83 12.84 12.85 12.87 12.88 12.89 12.90 12.91 12.92 12.93 12.94 12.95 12.97 12.98 

  -17   12.29 12.30 12.31 12.32 12.34 12.35 12.36 12.38 12.39 12.41 12.43 12.44 12.45 12.46 12.48 12.49 12.47 12.44 12.42 12.40 

  -18   11.82 11.83 11.84 11.85 11.87 11.88 11.89 11.89 11.90 11.91 11.92 11.94 11.95 11.97 11.99 12.01 12.02 12.03 12.04 12.05 

  -19   11.05 11.10 11.15 11.20 11.25 11.30 11.31 11.33 11.34 11.36 11.38 11.39 11.40 11.42 11.43 11.45 11.46 11.47 11.48 11.50 

 

  -20   10.68 10.69 10.70 10.71 10.72 10.73 10.74 10.75 10.77 10.78 10.80 10.80 10.80 10.81 10.81 10.82 10.83 10.84 10.85 10.86 

  -21   10.15 10.15 10.16 10.17 10.17 10.18 10.18 10.18 10.19 10.19 10.20 10.20 10.20 10.21 10.21 10.22 10.23 10.24 10.25 10.26 

  -22    9.59  9.59  9.59  9.59  9.60  9.60  9.60  9.60  9.61  9.61  9.62  9.63  9.64  9.65  9.67  9.68  9.69  9.69  9.70  9.71 

  -23    9.00  8.99  8.98  8.97  8.96  8.95  8.95  8.94  8.94  8.94  8.94  8.94  8.95  8.95  8.96  8.97  8.97  8.97  8.97  8.98 

  -24    8.34  8.33  8.32  8.31  8.31  8.30  8.28  8.26  8.25  8.23  8.22  8.22  8.21  8.21  8.21  8.21  8.20  8.19  8.18  8.18 

  -25    7.65  7.63  7.61  7.59  7.58  7.56  7.54  7.52  7.50  7.49  7.47  7.46  7.44  7.43  7.42  7.41  7.42  7.43  7.45  7.46 

  -26    6.97  6.95  6.93  6.91  6.89  6.87  6.86  6.85  6.84  6.84  6.83  6.83  6.83  6.83  6.84  6.84  6.84  6.85  6.85  6.86 

  -27    6.47  6.45  6.42  6.40  6.38  6.36  6.36  6.35  6.35  6.35  6.35  6.34  6.33  6.33  6.32  6.32  6.33  6.34  6.35  6.36 

  -28    6.00  5.99  5.98  5.97  5.96  5.95  5.94  5.93  5.92  5.92  5.91  5.91  5.91  5.91  5.92  5.92  5.93  5.94  5.95  5.97 

  -29    5.66  5.64  5.62  5.60  5.59  5.57  5.57  5.58  5.58  5.58  5.59  5.58  5.56  5.55  5.54  5.53  5.53  5.53  5.53  5.53 

 

  -30    5.31  5.30  5.29  5.28  5.28  5.27  5.26  5.25  5.24  5.24  5.23  5.22  5.22  5.22  5.21  5.21  5.21  5.20  5.20  5.20 

  -31    5.04  5.02  5.00  4.98  4.96  4.94  4.92  4.90  4.88  4.86  4.84  4.84  4.85  4.85  4.85  4.86  4.86  4.86  4.86  4.86 

  -32    4.64  4.62  4.59  4.57  4.55  4.53  4.52  4.51  4.50  4.49  4.48  4.47  4.45  4.44  4.43  4.42  4.43  4.44  4.45  4.47 

  -33    4.38  4.36  4.34  4.32  4.31  4.29  4.27  4.25  4.23  4.21  4.19  4.18  4.16  4.15  4.14  4.13  4.13  4.13  4.13  4.13 

  -34    4.01  3.99  3.97  3.95  3.94  3.92  3.90  3.89  3.87  3.85  3.84  3.80  3.77  3.73  3.70  3.67  3.66  3.66  3.66  3.65 

  -35    3.70  3.66  3.63  3.60  3.56  3.53  3.52  3.51  3.50  3.49  3.48  3.47  3.47  3.46  3.45  3.45  3.44  3.44  3.43  3.42 

  -36    3.38  3.34  3.29  3.25  3.21  3.17  3.17  3.17  3.17  3.17  3.17  3.16  3.14  3.13  3.12  3.11  3.10  3.09  3.08  3.07 

  -37    3.04  3.03  3.01  3.00  2.99  2.98  2.96  2.94  2.92  2.90  2.88  2.87  2.86  2.85  2.84  2.83  2.83  2.84  2.84  2.84 

  -38    2.80  2.79  2.78  2.77  2.76  2.75  2.73  2.72  2.71  2.69  2.68  2.66  2.65  2.64  2.62  2.61  2.59  2.57  2.55  2.54 

  -39    2.58  2.56  2.54  2.52  2.51  2.49  2.48  2.47  2.46  2.45  2.44  2.40  2.37  2.34  2.30  2.27  2.27  2.28  2.28  2.28 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

  -40    2.40  2.36  2.33  2.30  2.26  2.23  2.21  2.19  2.17  2.16  2.14  2.13  2.13  2.12  2.11  2.11  2.10  2.08  2.07  2.06 

  -41    2.15  2.13  2.10  2.08  2.06  2.04  2.03  2.02  2.01  2.00  1.99  1.96  1.94  1.92  1.89  1.87  1.86  1.85  1.84  1.83 

  -42    1.98  1.96  1.94  1.92  1.90  1.88  1.85  1.83  1.81  1.78  1.76  1.74  1.73  1.72  1.70  1.69  1.68  1.67  1.66  1.65 

  -43    1.82  1.79  1.77  1.74  1.71  1.69  1.67  1.65  1.63  1.61  1.59  1.57  1.56  1.54  1.52  1.51  1.50  1.50  1.50  1.49 

  -44    1.59  1.57  1.56  1.55  1.53  1.52  1.49  1.47  1.44  1.41  1.39  1.39  1.40  1.40  1.41  1.41  1.39  1.36  1.34  1.32 

  -45    1.45  1.43  1.42  1.40  1.38  1.37  1.35  1.33  1.31  1.29  1.27  1.25  1.24  1.22  1.20  1.19  1.19  1.19  1.19  1.20 

  -46    1.33  1.31  1.29  1.27  1.25  1.23  1.21  1.20  1.19  1.17  1.16  1.14  1.13  1.11  1.09  1.08  1.06  1.04  1.02  1.00 

  -47    1.17  1.16  1.14  1.13  1.12  1.11  1.09  1.08  1.06  1.04  1.03  1.01  0.99  0.97  0.96  0.94  0.93  0.91  0.90  0.89 

  -48    1.04  1.03  1.02  1.01  1.01  1.00  0.97  0.95  0.93  0.90  0.88  0.87  0.86  0.85  0.84  0.83  0.82  0.80  0.79  0.78 

  -49    0.93  0.92  0.91  0.90  0.89  0.88  0.86  0.85  0.83  0.81  0.80  0.78  0.77  0.75  0.73  0.72  0.71  0.69  0.68  0.67 

 

  -50    0.85  0.83  0.81  0.79  0.77  0.75  0.74  0.72  0.71  0.70  0.69  0.67  0.65  0.63  0.62  0.60  0.60  0.60  0.61  0.61 

  -51    0.74  0.72  0.71  0.69  0.67  0.66  0.65  0.64  0.63  0.63  0.62  0.61  0.59  0.58  0.57  0.56  0.55  0.54  0.53  0.52 

  -52    0.65  0.64  0.63  0.63  0.62  0.61  0.60  0.58  0.57  0.56  0.55  0.53  0.52  0.50  0.49  0.47  0.46  0.45  0.45  0.44 

  -53    0.61  0.59  0.58  0.56  0.54  0.53  0.52  0.50  0.49  0.48  0.47  0.46  0.44  0.43  0.41  0.40  0.39  0.38  0.38  0.37 

  -54    0.51  0.50  0.49  0.48  0.47  0.46  0.44  0.43  0.41  0.39  0.38  0.37  0.37  0.36  0.36  0.35  0.34  0.33  0.33  0.32 

  -55    0.45  0.43  0.42  0.41  0.39  0.38  0.38  0.37  0.37  0.36  0.36  0.34  0.33  0.31  0.30  0.28  0.28  0.28  0.28  0.28 

  -56    0.39  0.38  0.36  0.35  0.34  0.33  0.32  0.32  0.31  0.31  0.30  0.29  0.28  0.28  0.27  0.26  0.25  0.23  0.22  0.20 

  -57    0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.27  0.26  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.18  0.18  0.18  0.18 

  -58    0.32  0.30  0.29  0.28  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.17  0.16  0.15  0.15  0.15  0.14  0.14 

  -59    0.27  0.26  0.24  0.23  0.22  0.21  0.20  0.18  0.17  0.16  0.15  0.14  0.14  0.13  0.13  0.12  0.11  0.10  0.10  0.09 

 

  -60    0.21  0.20  0.20  0.19  0.19  0.18  0.16  0.15  0.13  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.08  0.08  0.07 

  -61    0.20  0.18  0.16  0.14  0.13  0.11  0.11  0.12  0.12  0.13  0.13  0.12  0.10  0.09  0.08  0.07  0.07  0.07  0.06  0.06 

  -62    0.16  0.15  0.13  0.12  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.06  0.06  0.05  0.04  0.04  0.04  0.03  0.03 

  -63    0.14  0.13  0.13  0.12  0.12  0.11  0.10  0.09  0.08  0.07  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.03  0.03 

  -64    0.13  0.11  0.10  0.09  0.07  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.01  0.01 

  -65    0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01  0.00 

  -66    0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00 

  -67    0.05  0.04  0.04  0.03  0.03  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -68    0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -69    0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -70    0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.03  0.02  0.02  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -86    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -87    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.00 

  -88    0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.02  0.02 

  -89    0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.03  0.03 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.01  0.01  0.02  0.02  0.03  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   81    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.04  0.03  0.03  0.02 

   80    0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05 

 

   79    0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.07  0.07  0.06 

   78    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.10  0.10  0.11 

   77    0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.13  0.13  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.13  0.13  0.12 

   76    0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.17  0.17  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.17  0.17  0.18 

   75    0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.22  0.22  0.22  0.22  0.22  0.23  0.23  0.23  0.23  0.23  0.22  0.22 

   74    0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.25  0.25  0.25  0.24  0.24  0.23  0.23  0.22  0.23  0.24  0.24  0.25 

   73    0.32  0.32  0.31  0.31  0.30  0.30  0.30  0.30  0.31  0.31  0.31  0.31  0.31  0.30  0.30  0.30  0.30  0.31  0.31  0.32 

   72    0.34  0.34  0.34  0.35  0.35  0.35  0.35  0.35  0.36  0.36  0.36  0.36  0.37  0.37  0.38  0.38  0.38  0.38  0.38  0.38 

   71    0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.42  0.42  0.42  0.42  0.43  0.43  0.44  0.44  0.44  0.44  0.45  0.45 

   70    0.50  0.50  0.50  0.49  0.49  0.49  0.49  0.49  0.48  0.48  0.48  0.49  0.49  0.50  0.50  0.51  0.51  0.51  0.51  0.51 

 

   69    0.53  0.54  0.54  0.55  0.55  0.56  0.56  0.56  0.57  0.57  0.57  0.56  0.56  0.55  0.55  0.54  0.55  0.55  0.56  0.56 

   68    0.65  0.65  0.65  0.64  0.64  0.64  0.64  0.64  0.65  0.65  0.65  0.65  0.66  0.66  0.67  0.67  0.67  0.67  0.68  0.68 

   67    0.71  0.71  0.71  0.72  0.72  0.72  0.72  0.72  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.74  0.74  0.75 

   66    0.84  0.84  0.85  0.85  0.86  0.86  0.85  0.85  0.84  0.84  0.83  0.84  0.84  0.85  0.85  0.86  0.87  0.88  0.88  0.89 

   65    0.93  0.93  0.93  0.94  0.94  0.94  0.95  0.95  0.96  0.96  0.97  0.98  0.98  0.99  0.99  1.00  1.00  1.00  0.99  0.99 

   64    1.04  1.04  1.04  1.03  1.03  1.03  1.05  1.06  1.08  1.09  1.11  1.11  1.11  1.11  1.11  1.11  1.12  1.12  1.13  1.13 

   63    1.20  1.20  1.19  1.19  1.18  1.18  1.19  1.20  1.20  1.21  1.22  1.22  1.22  1.22  1.22  1.22  1.23  1.23  1.24  1.24 

   62    1.32  1.33  1.33  1.34  1.34  1.35  1.35  1.36  1.36  1.37  1.37  1.38  1.39  1.40  1.41  1.42  1.42  1.42  1.43  1.43 

   61    1.45  1.46  1.47  1.47  1.48  1.49  1.50  1.51  1.52  1.53  1.54  1.55  1.56  1.57  1.57  1.58  1.59  1.60  1.61  1.61 

   60    1.66  1.66  1.66  1.66  1.66  1.66  1.67  1.68  1.70  1.71  1.72  1.72  1.73  1.73  1.73  1.73  1.74  1.75  1.76  1.76 

 

   59    1.81  1.82  1.83  1.84  1.84  1.85  1.85  1.84  1.84  1.83  1.83  1.86  1.89  1.92  1.95  1.98  1.99  2.00  2.01  2.01 

   58    2.04  2.04  2.03  2.03  2.02  2.02  2.03  2.05  2.06  2.07  2.08  2.09  2.11  2.12  2.14  2.15  2.15  2.16  2.16  2.16 

   57    2.20  2.21  2.22  2.23  2.24  2.25  2.27  2.30  2.32  2.35  2.37  2.37  2.37  2.37  2.37  2.37  2.38  2.39  2.40  2.40 

   56    2.44  2.45  2.45  2.46  2.46  2.47  2.49  2.52  2.54  2.56  2.58  2.59  2.60  2.61  2.62  2.63  2.65  2.68  2.70  2.72 

   55    2.74  2.74  2.75  2.75  2.76  2.76  2.77  2.78  2.79  2.79  2.80  2.81  2.82  2.83  2.83  2.84  2.85  2.86  2.87  2.87 

   54    2.94  2.94  2.95  2.95  2.96  2.96  2.98  2.99  3.00  3.02  3.03  3.05  3.08  3.10  3.12  3.14  3.15  3.16  3.17  3.18 

   53    3.25  3.27  3.29  3.31  3.33  3.35  3.35  3.35  3.35  3.34  3.34  3.36  3.38  3.40  3.42  3.44  3.45  3.45  3.46  3.47 

   52    3.48  3.50  3.51  3.53  3.55  3.56  3.57  3.59  3.60  3.61  3.62  3.64  3.67  3.69  3.71  3.73  3.74  3.76  3.77  3.78 

   51    3.82  3.84  3.86  3.88  3.89  3.91  3.92  3.93  3.94  3.95  3.96  3.98  3.99  4.01  4.03  4.04  4.06  4.09  4.11  4.13 

   50    4.22  4.22  4.22  4.22  4.21  4.21  4.23  4.26  4.28  4.30  4.32  4.34  4.37  4.39  4.41  4.43  4.44  4.45  4.46  4.47 

 

   49    4.52  4.53  4.53  4.53  4.54  4.54  4.56  4.59  4.61  4.63  4.65  4.66  4.68  4.69  4.70  4.71  4.74  4.77  4.80  4.83 

   48    4.79  4.82  4.84  4.87  4.90  4.92  4.94  4.96  4.98  4.99  5.01  5.04  5.06  5.08  5.11  5.13  5.15  5.17  5.19  5.20 

   47    5.24  5.26  5.29  5.31  5.33  5.35  5.35  5.35  5.35  5.35  5.35  5.38  5.41  5.44  5.46  5.49  5.49  5.48  5.48  5.48 

   46    5.58  5.59  5.60  5.61  5.61  5.62  5.64  5.66  5.68  5.70  5.72  5.73  5.74  5.75  5.76  5.77  5.79  5.82  5.84  5.86 

   45    5.96  5.97  5.97  5.97  5.98  5.98  6.01  6.03  6.06  6.09  6.11  6.12  6.13  6.14  6.14  6.15  6.18  6.21  6.24  6.27 

   44    6.36  6.37  6.39  6.40  6.41  6.42  6.44  6.45  6.46  6.48  6.49  6.51  6.53  6.55  6.56  6.58  6.61  6.64  6.67  6.69 

   43    6.78  6.82  6.85  6.89  6.93  6.96  6.97  6.97  6.97  6.98  6.98  7.01  7.03  7.05  7.08  7.10  7.15  7.19  7.24  7.29 

   42    7.35  7.37  7.39  7.41  7.42  7.44  7.47  7.50  7.53  7.55  7.58  7.62  7.65  7.69  7.73  7.76  7.81  7.86  7.91  7.95 

   41    8.04  8.06  8.07  8.09  8.11  8.12  8.15  8.19  8.22  8.25  8.28  8.33  8.38  8.43  8.47  8.52  8.56  8.59  8.63  8.66 

   40    8.73  8.75  8.76  8.78  8.80  8.81  8.84  8.88  8.91  8.94  8.97  8.99  9.02  9.04  9.06  9.08  9.11  9.15  9.18  9.21 

 



331 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   39    9.39  9.41  9.42  9.43  9.45  9.46  9.48  9.49  9.51  9.52  9.53  9.54  9.56  9.57  9.58  9.59  9.65  9.71  9.76  9.82 

   38    9.93  9.96  9.98 10.01 10.03 10.05 10.07 10.10 10.12 10.14 10.16 10.20 10.23 10.27 10.30 10.33 10.36 10.40 10.43 10.46 

   37   10.56 10.59 10.62 10.65 10.67 10.70 10.73 10.77 10.80 10.83 10.86 10.89 10.93 10.96 10.99 11.02 10.98 10.93 10.89 10.84 

   36   11.18 11.15 11.12 11.09 11.05 11.02 11.02 11.02 11.02 11.01 11.01 11.02 11.03 11.04 11.05 11.06 11.06 11.06 11.06 11.06 

   35   11.23 11.25 11.27 11.29 11.30 11.32 11.34 11.36 11.38 11.40 11.42 11.44 11.46 11.48 11.49 11.51 11.54 11.56 11.59 11.61 

   34   11.76 11.78 11.80 11.81 11.83 11.84 11.87 11.90 11.92 11.95 11.97 11.99 12.01 12.03 12.04 12.06 12.11 12.16 12.20 12.25 

   33   12.28 12.32 12.35 12.39 12.42 12.45 12.49 12.54 12.58 12.62 12.66 12.71 12.75 12.80 12.84 12.88 12.90 12.93 12.95 12.97 

   32   13.04 13.08 13.12 13.16 13.19 13.23 13.26 13.30 13.33 13.36 13.39 13.40 13.40 13.41 13.41 13.41 13.41 13.41 13.41 13.41 

   31   13.69 13.70 13.71 13.72 13.72 13.73 13.74 13.74 13.75 13.75 13.75 13.75 13.75 13.75 13.75 13.75 13.75 13.75 13.74 13.74 

   30   14.07 14.07 14.08 14.08 14.08 14.08 14.08 14.08 14.08 14.08 14.08 14.08 14.08 14.08 14.07 14.07 14.07 14.06 14.06 14.05 

 

   29   14.40 14.40 14.41 14.41 14.41 14.41 14.41 14.41 14.41 14.40 14.40 14.40 14.39 14.39 14.39 14.38 14.37 14.36 14.35 14.34 

   28   14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.71 14.71 14.71 14.70 14.69 14.69 14.68 14.67 14.66 14.65 14.64 14.63 14.62 

   27   15.02 15.02 15.02 15.02 15.01 15.01 15.01 15.00 14.99 14.99 14.98 14.97 14.96 14.95 14.94 14.93 14.92 14.91 14.90 14.88 

   26   15.30 15.30 15.29 15.29 15.29 15.28 15.28 15.27 15.26 15.26 15.25 15.24 15.23 15.22 15.20 15.19 15.18 15.16 15.14 15.13 

   25   15.56 15.56 15.55 15.55 15.55 15.54 15.53 15.52 15.51 15.50 15.49 15.48 15.47 15.46 15.44 15.43 15.41 15.40 15.38 15.36 

   24   15.80 15.80 15.79 15.79 15.79 15.78 15.77 15.76 15.75 15.73 15.72 15.71 15.69 15.68 15.67 15.65 15.63 15.61 15.59 15.57 

   23   16.03 16.03 16.02 16.01 16.01 16.00 15.99 15.98 15.97 15.95 15.94 15.93 15.91 15.89 15.88 15.86 15.84 15.82 15.80 15.77 

   22   16.24 16.24 16.23 16.22 16.22 16.21 16.20 16.18 16.17 16.16 16.14 16.12 16.11 16.09 16.07 16.05 16.03 16.00 15.98 15.96 

   21   16.44 16.43 16.43 16.42 16.41 16.40 16.39 16.37 16.36 16.35 16.33 16.31 16.29 16.27 16.25 16.23 16.21 16.18 16.16 16.14 

   20   16.62 16.61 16.60 16.59 16.58 16.57 16.56 16.54 16.53 16.52 16.50 16.48 16.46 16.44 16.41 16.39 16.37 16.34 16.32 16.30 

 

   19   16.78 16.77 16.76 16.75 16.74 16.73 16.72 16.70 16.68 16.67 16.65 16.63 16.61 16.59 16.56 16.54 16.52 16.49 16.46 16.44 

   18   16.93 16.92 16.91 16.90 16.89 16.88 16.86 16.85 16.83 16.81 16.79 16.77 16.75 16.73 16.70 16.68 16.65 16.63 16.60 16.57 

   17   17.07 17.06 17.05 17.04 17.02 17.01 16.99 16.98 16.96 16.94 16.92 16.90 16.87 16.85 16.82 16.80 16.77 16.75 16.72 16.69 

   16   17.19 17.18 17.17 17.16 17.14 17.13 17.11 17.10 17.08 17.06 17.04 17.01 16.99 16.96 16.94 16.91 16.88 16.86 16.83 16.80 

   15   17.29 17.28 17.27 17.25 17.24 17.23 17.21 17.19 17.17 17.15 17.13 17.11 17.08 17.06 17.03 17.01 16.98 16.95 16.92 16.89 

   14   17.38 17.37 17.36 17.34 17.33 17.32 17.30 17.28 17.26 17.24 17.22 17.19 17.17 17.14 17.12 17.09 17.06 17.03 17.00 16.97 

   13   17.45 17.44 17.43 17.41 17.40 17.39 17.37 17.35 17.33 17.31 17.29 17.26 17.24 17.21 17.19 17.16 17.13 17.10 17.07 17.04 

   12   17.51 17.50 17.49 17.47 17.46 17.45 17.43 17.41 17.39 17.37 17.35 17.32 17.30 17.27 17.25 17.22 17.19 17.16 17.12 17.09 

   11   17.56 17.55 17.53 17.52 17.50 17.49 17.47 17.45 17.43 17.41 17.39 17.36 17.34 17.31 17.29 17.26 17.23 17.20 17.17 17.14 

   10   17.59 17.58 17.56 17.55 17.53 17.52 17.50 17.48 17.46 17.44 17.42 17.39 17.37 17.34 17.32 17.29 17.26 17.23 17.20 17.17 

 

    9   17.60 17.59 17.58 17.56 17.55 17.54 17.52 17.50 17.48 17.46 17.44 17.41 17.39 17.36 17.34 17.31 17.28 17.25 17.21 17.18 

    8   17.60 17.59 17.58 17.56 17.55 17.54 17.52 17.50 17.48 17.46 17.44 17.41 17.39 17.36 17.34 17.31 17.28 17.25 17.22 17.19 

    7   17.59 17.58 17.56 17.55 17.53 17.52 17.50 17.48 17.47 17.45 17.43 17.40 17.38 17.35 17.33 17.30 17.27 17.24 17.21 17.18 

    6   17.56 17.55 17.54 17.52 17.51 17.50 17.48 17.46 17.44 17.42 17.40 17.38 17.35 17.33 17.30 17.28 17.25 17.22 17.19 17.16 

    5   17.51 17.50 17.48 17.47 17.46 17.45 17.43 17.41 17.39 17.38 17.36 17.34 17.31 17.29 17.26 17.24 17.21 17.18 17.15 17.12 

    4   17.45 17.44 17.43 17.42 17.41 17.40 17.38 17.36 17.34 17.33 17.31 17.29 17.26 17.24 17.21 17.19 17.16 17.13 17.10 17.07 

    3   17.38 17.37 17.36 17.35 17.34 17.33 17.31 17.29 17.27 17.26 17.24 17.22 17.19 17.17 17.14 17.12 17.09 17.06 17.03 17.01 

    2   17.29 17.28 17.27 17.26 17.25 17.24 17.22 17.21 17.19 17.17 17.16 17.14 17.11 17.09 17.07 17.05 17.02 16.99 16.96 16.94 

    1   17.18 17.17 17.16 17.15 17.15 17.14 17.12 17.11 17.09 17.07 17.06 17.04 17.01 16.99 16.97 16.95 16.92 16.90 16.87 16.84 

    0   17.07 17.06 17.05 17.04 17.04 17.03 17.01 17.00 16.98 16.96 16.95 16.93 16.91 16.89 16.87 16.85 16.82 16.80 16.77 16.74 

 



332 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   -1   16.93 16.92 16.92 16.91 16.90 16.90 16.88 16.87 16.86 16.84 16.83 16.81 16.79 16.77 16.75 16.73 16.70 16.68 16.66 16.63 

   -2   16.78 16.77 16.77 16.76 16.75 16.75 16.74 16.72 16.71 16.70 16.69 16.67 16.65 16.63 16.62 16.60 16.57 16.55 16.53 16.50 

   -3   16.62 16.61 16.61 16.60 16.59 16.59 16.58 16.57 16.56 16.55 16.54 16.52 16.50 16.48 16.47 16.45 16.43 16.40 16.38 16.36 

   -4   16.44 16.43 16.43 16.43 16.42 16.42 16.41 16.40 16.39 16.38 16.37 16.35 16.34 16.32 16.30 16.29 16.27 16.25 16.23 16.21 

   -5   16.25 16.24 16.24 16.23 16.23 16.23 16.22 16.21 16.20 16.20 16.19 16.17 16.15 16.14 16.12 16.11 16.09 16.07 16.05 16.04 

   -6   16.04 16.04 16.03 16.03 16.03 16.03 16.02 16.01 16.00 16.00 15.99 15.97 15.96 15.94 15.93 15.92 15.90 15.88 15.86 15.85 

   -7   15.81 15.81 15.81 15.81 15.81 15.81 15.80 15.79 15.79 15.78 15.78 15.76 15.75 15.73 15.72 15.71 15.69 15.67 15.66 15.64 

   -8   15.57 15.57 15.57 15.57 15.58 15.58 15.57 15.56 15.56 15.55 15.55 15.54 15.52 15.51 15.50 15.49 15.47 15.46 15.44 15.43 

   -9   15.32 15.32 15.32 15.32 15.33 15.33 15.32 15.31 15.31 15.30 15.30 15.29 15.28 15.27 15.26 15.25 15.23 15.22 15.20 15.19 

 

  -10   15.04 15.04 15.04 15.05 15.05 15.06 15.05 15.05 15.04 15.04 15.04 15.03 15.02 15.01 15.01 15.00 14.99 14.97 14.96 14.95 

  -11   14.75 14.75 14.75 14.76 14.76 14.77 14.77 14.76 14.76 14.76 14.76 14.75 14.74 14.74 14.73 14.73 14.71 14.70 14.68 14.67 

  -12   14.45 14.45 14.45 14.46 14.46 14.47 14.47 14.47 14.47 14.47 14.47 14.46 14.45 14.45 14.44 14.44 14.43 14.41 14.40 14.39 

  -13   14.12 14.12 14.13 14.13 14.14 14.15 14.15 14.15 14.15 14.15 14.15 14.14 14.14 14.13 14.13 14.13 14.12 14.11 14.10 14.09 

  -14   13.77 13.78 13.78 13.79 13.80 13.81 13.81 13.81 13.81 13.81 13.81 13.80 13.80 13.79 13.79 13.79 13.78 13.77 13.76 13.75 

  -15   13.39 13.40 13.40 13.41 13.42 13.43 13.43 13.43 13.43 13.43 13.43 13.42 13.42 13.41 13.41 13.41 13.40 13.39 13.39 13.38 

  -16   13.00 13.00 13.00 13.00 13.00 13.00 12.99 12.99 12.98 12.98 12.98 12.97 12.96 12.95 12.94 12.93 12.92 12.91 12.90 12.89 

  -17   12.38 12.37 12.37 12.36 12.36 12.36 12.35 12.35 12.34 12.34 12.34 12.34 12.34 12.34 12.34 12.34 12.32 12.30 12.29 12.27 

  -18   12.06 12.03 12.00 11.98 11.95 11.93 11.89 11.85 11.82 11.78 11.75 11.72 11.69 11.66 11.63 11.60 11.58 11.56 11.54 11.52 

  -19   11.51 11.51 11.52 11.53 11.54 11.55 11.56 11.57 11.58 11.59 11.60 11.54 11.47 11.41 11.35 11.29 11.24 11.18 11.13 11.08 

 

  -20   10.87 10.88 10.89 10.90 10.91 10.93 10.93 10.94 10.95 10.96 10.97 10.97 10.97 10.98 10.98 10.99 10.94 10.88 10.83 10.78 

  -21   10.27 10.27 10.27 10.27 10.28 10.28 10.28 10.29 10.29 10.30 10.31 10.31 10.31 10.31 10.31 10.31 10.31 10.31 10.31 10.31 

  -22    9.72  9.72  9.73  9.73  9.74  9.75  9.75  9.75  9.75  9.75  9.75  9.74  9.72  9.71  9.70  9.69  9.69  9.68  9.68  9.68 

  -23    8.98  8.99  9.00  9.01  9.02  9.03  9.04  9.05  9.06  9.07  9.08  9.09  9.09  9.10  9.11  9.12  9.11  9.10  9.10  9.09 

  -24    8.17  8.18  8.20  8.21  8.23  8.25  8.26  8.28  8.29  8.31  8.33  8.32  8.31  8.30  8.30  8.29  8.31  8.33  8.35  8.37 

  -25    7.48  7.48  7.48  7.49  7.49  7.50  7.51  7.52  7.53  7.55  7.56  7.56  7.57  7.57  7.58  7.59  7.59  7.59  7.60  7.60 

  -26    6.87  6.87  6.87  6.87  6.88  6.88  6.89  6.90  6.92  6.93  6.95  6.94  6.93  6.92  6.91  6.90  6.91  6.92  6.94  6.95 

  -27    6.37  6.37  6.36  6.36  6.36  6.36  6.37  6.38  6.39  6.40  6.41  6.41  6.40  6.40  6.40  6.40  6.40  6.41  6.41  6.42 

  -28    5.98  5.96  5.94  5.92  5.90  5.88  5.89  5.91  5.92  5.94  5.96  5.95  5.95  5.94  5.94  5.94  5.95  5.96  5.97  5.99 

  -29    5.53  5.53  5.53  5.53  5.54  5.54  5.53  5.52  5.51  5.51  5.50  5.51  5.53  5.54  5.56  5.58  5.58  5.59  5.59  5.60 

 

  -30    5.20  5.20  5.20  5.21  5.21  5.22  5.21  5.20  5.19  5.19  5.18  5.18  5.18  5.19  5.19  5.20  5.22  5.23  5.25  5.27 

  -31    4.86  4.85  4.85  4.84  4.84  4.84  4.85  4.86  4.87  4.88  4.89  4.90  4.91  4.92  4.94  4.95  4.95  4.95  4.95  4.96 

  -32    4.48  4.48  4.48  4.48  4.48  4.48  4.49  4.49  4.50  4.51  4.52  4.53  4.53  4.54  4.55  4.56  4.56  4.56  4.56  4.57 

  -33    4.13  4.13  4.14  4.14  4.14  4.15  4.15  4.14  4.14  4.14  4.14  4.14  4.14  4.14  4.15  4.15  4.15  4.15  4.15  4.16 

  -34    3.65  3.65  3.65  3.65  3.65  3.65  3.66  3.67  3.68  3.69  3.70  3.69  3.69  3.68  3.67  3.67  3.68  3.70  3.72  3.73 

  -35    3.42  3.40  3.39  3.38  3.36  3.35  3.36  3.37  3.38  3.39  3.40  3.41  3.41  3.42  3.43  3.44  3.42  3.41  3.40  3.38 

  -36    3.06  3.06  3.06  3.06  3.06  3.06  3.06  3.06  3.06  3.06  3.06  3.07  3.07  3.08  3.09  3.10  3.10  3.11  3.12  3.12 

  -37    2.85  2.84  2.84  2.83  2.82  2.82  2.81  2.80  2.79  2.78  2.77  2.77  2.78  2.79  2.79  2.80  2.81  2.82  2.83  2.84 

  -38    2.52  2.52  2.51  2.51  2.51  2.51  2.51  2.51  2.51  2.51  2.51  2.51  2.52  2.53  2.53  2.54  2.54  2.54  2.54  2.54 

  -39    2.29  2.29  2.29  2.29  2.29  2.29  2.28  2.28  2.27  2.26  2.26  2.27  2.28  2.29  2.30  2.31  2.31  2.30  2.30  2.30 

 



333 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

  -40    2.05  2.05  2.05  2.05  2.06  2.06  2.05  2.05  2.05  2.04  2.04  2.05  2.05  2.06  2.07  2.08  2.08  2.07  2.07  2.07 

  -41    1.82  1.82  1.81  1.81  1.81  1.81  1.81  1.80  1.80  1.80  1.80  1.81  1.82  1.83  1.85  1.86  1.86  1.87  1.88  1.88 

  -42    1.64  1.64  1.63  1.63  1.63  1.63  1.62  1.62  1.61  1.60  1.60  1.60  1.60  1.60  1.61  1.61  1.62  1.63  1.64  1.66 

  -43    1.49  1.48  1.46  1.45  1.44  1.43  1.44  1.45  1.46  1.47  1.48  1.47  1.47  1.46  1.45  1.45  1.45  1.46  1.46  1.46 

  -44    1.30  1.30  1.29  1.29  1.28  1.28  1.27  1.26  1.25  1.24  1.23  1.23  1.23  1.23  1.24  1.24  1.25  1.25  1.26  1.27 

  -45    1.20  1.18  1.17  1.15  1.13  1.12  1.12  1.11  1.11  1.11  1.11  1.11  1.11  1.11  1.11  1.11  1.11  1.10  1.10  1.09 

  -46    0.98  0.98  0.97  0.97  0.97  0.97  0.97  0.97  0.97  0.97  0.97  0.96  0.96  0.95  0.95  0.94  0.95  0.95  0.96  0.97 

  -47    0.88  0.87  0.87  0.86  0.86  0.85  0.85  0.85  0.85  0.86  0.86  0.86  0.85  0.85  0.85  0.85  0.84  0.84  0.83  0.83 

  -48    0.77  0.77  0.76  0.76  0.75  0.75  0.74  0.73  0.72  0.71  0.70  0.71  0.71  0.72  0.72  0.73  0.73  0.72  0.72  0.71 

  -49    0.66  0.65  0.65  0.64  0.64  0.63  0.63  0.62  0.62  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.62  0.62  0.63 

 

  -50    0.61  0.60  0.60  0.59  0.59  0.58  0.57  0.57  0.56  0.56  0.55  0.54  0.54  0.53  0.53  0.52  0.52  0.52  0.52  0.52 

  -51    0.51  0.50  0.50  0.49  0.49  0.48  0.47  0.47  0.46  0.46  0.45  0.45  0.45  0.46  0.46  0.46  0.46  0.45  0.45  0.44 

  -52    0.43  0.43  0.42  0.42  0.41  0.41  0.40  0.40  0.39  0.39  0.38  0.38  0.37  0.37  0.36  0.36  0.37  0.37  0.38  0.38 

  -53    0.36  0.36  0.35  0.35  0.34  0.34  0.34  0.33  0.33  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32 

  -54    0.31  0.31  0.30  0.30  0.29  0.29  0.28  0.27  0.25  0.24  0.23  0.23  0.23  0.24  0.24  0.24  0.24  0.25  0.25  0.26 

  -55    0.28  0.27  0.26  0.24  0.23  0.22  0.22  0.22  0.21  0.21  0.21  0.20  0.20  0.19  0.19  0.18  0.18  0.19  0.19  0.20 

  -56    0.19  0.19  0.19  0.20  0.20  0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.14  0.14  0.13 

  -57    0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.11 

  -58    0.14  0.13  0.12  0.12  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.07  0.08  0.08 

  -59    0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.06  0.06  0.05  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.06  0.05  0.05 

 

  -60    0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -61    0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -62    0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -63    0.03  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -64    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -65    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -66    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -67    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -88    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -89    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02 



334 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   81    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04 

   80    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05 

 

   79    0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.04  0.04  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.06  0.06 

   78    0.11  0.12  0.12  0.13  0.13  0.14  0.13  0.12  0.12  0.11  0.10  0.11  0.11  0.12  0.12  0.13  0.12  0.12  0.11  0.11 

   77    0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.14  0.14  0.13  0.13 

   76    0.18  0.18  0.18  0.17  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.18  0.18  0.17  0.17 

   75    0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.22  0.22 

   74    0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.27  0.27  0.28  0.28  0.28  0.27  0.27  0.26  0.26  0.26  0.26  0.26  0.26 

   73    0.32  0.32  0.32  0.33  0.33  0.33  0.33  0.33  0.32  0.32  0.32  0.32  0.32  0.31  0.31  0.31  0.32  0.32  0.33  0.33 

   72    0.38  0.38  0.38  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.38  0.38  0.38  0.38  0.38  0.39  0.39 

   71    0.45  0.45  0.45  0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.44  0.45  0.45  0.46  0.46  0.47  0.47  0.47  0.46  0.46 

   70    0.51  0.51  0.52  0.52  0.53  0.53  0.53  0.53  0.54  0.54  0.54  0.54  0.54  0.53  0.53  0.53  0.53  0.53  0.53  0.53 

 

   69    0.57  0.58  0.58  0.59  0.59  0.60  0.60  0.61  0.61  0.62  0.62  0.62  0.62  0.61  0.61  0.61  0.61  0.61  0.61  0.61 

   68    0.68  0.68  0.67  0.67  0.66  0.66  0.67  0.67  0.68  0.68  0.69  0.69  0.69  0.70  0.70  0.70  0.70  0.71  0.71  0.72 

   67    0.75  0.76  0.77  0.77  0.78  0.79  0.79  0.80  0.80  0.81  0.81  0.81  0.82  0.82  0.83  0.83  0.83  0.83  0.84  0.84 

   66    0.90  0.90  0.90  0.90  0.90  0.90  0.90  0.91  0.91  0.92  0.92  0.92  0.93  0.93  0.94  0.94  0.94  0.93  0.93  0.92 

   65    0.99  1.00  1.01  1.02  1.03  1.04  1.04  1.04  1.05  1.05  1.05  1.05  1.05  1.06  1.06  1.06  1.06  1.06  1.06  1.06 

   64    1.14  1.15  1.17  1.18  1.19  1.20  1.20  1.20  1.20  1.20  1.20  1.19  1.19  1.18  1.18  1.17  1.18  1.18  1.19  1.19 

   63    1.25  1.26  1.27  1.28  1.29  1.30  1.31  1.31  1.32  1.32  1.33  1.34  1.36  1.37  1.38  1.39  1.38  1.38  1.37  1.37 

   62    1.43  1.44  1.45  1.46  1.47  1.48  1.48  1.49  1.49  1.49  1.49  1.50  1.52  1.53  1.54  1.55  1.55  1.56  1.56  1.56 

   61    1.62  1.62  1.63  1.63  1.63  1.63  1.63  1.64  1.64  1.65  1.65  1.67  1.68  1.69  1.71  1.72  1.72  1.71  1.71  1.70 

   60    1.77  1.78  1.80  1.81  1.83  1.84  1.84  1.83  1.83  1.82  1.82  1.83  1.84  1.85  1.86  1.87  1.89  1.91  1.93  1.95 

 

   59    2.02  2.03  2.04  2.05  2.06  2.07  2.07  2.07  2.07  2.07  2.07  2.09  2.10  2.11  2.13  2.14  2.13  2.13  2.12  2.12 

   58    2.16  2.19  2.21  2.23  2.26  2.28  2.29  2.29  2.30  2.31  2.31  2.32  2.33  2.34  2.34  2.35  2.37  2.38  2.39  2.41 

   57    2.41  2.42  2.42  2.43  2.44  2.44  2.47  2.51  2.54  2.57  2.60  2.60  2.60  2.60  2.59  2.59  2.60  2.61  2.62  2.63 

   56    2.74  2.75  2.76  2.77  2.77  2.78  2.78  2.78  2.78  2.77  2.77  2.78  2.80  2.81  2.82  2.83  2.84  2.84  2.84  2.85 

   55    2.88  2.90  2.92  2.94  2.96  2.98  2.99  3.00  3.01  3.02  3.03  3.05  3.06  3.07  3.09  3.10  3.12  3.13  3.14  3.16 

   54    3.19  3.21  3.24  3.26  3.28  3.30  3.32  3.33  3.34  3.36  3.37  3.38  3.38  3.38  3.39  3.39  3.40  3.41  3.42  3.43 

   53    3.47  3.48  3.48  3.48  3.49  3.49  3.51  3.54  3.56  3.58  3.60  3.62  3.64  3.66  3.68  3.70  3.71  3.73  3.74  3.75 

   52    3.79  3.81  3.83  3.85  3.86  3.88  3.91  3.94  3.97  3.99  4.02  4.04  4.05  4.07  4.09  4.10  4.11  4.13  4.14  4.15 

   51    4.15  4.17  4.19  4.21  4.22  4.24  4.24  4.24  4.24  4.23  4.23  4.26  4.29  4.32  4.35  4.38  4.40  4.41  4.43  4.45 

   50    4.48  4.49  4.49  4.50  4.51  4.51  4.54  4.58  4.61  4.64  4.67  4.69  4.72  4.74  4.76  4.78  4.79  4.79  4.79  4.80 

 

   49    4.86  4.87  4.89  4.90  4.91  4.92  4.93  4.94  4.95  4.95  4.96  4.97  4.98  4.99  5.00  5.01  5.02  5.02  5.03  5.04 

   48    5.22  5.23  5.24  5.25  5.25  5.26  5.26  5.27  5.27  5.27  5.27  5.29  5.31  5.33  5.34  5.36  5.37  5.37  5.37  5.38 

   47    5.47  5.49  5.51  5.53  5.55  5.57  5.58  5.59  5.60  5.61  5.62  5.64  5.65  5.66  5.68  5.69  5.70  5.71  5.72  5.72 

   46    5.88  5.90  5.91  5.93  5.95  5.96  5.98  5.99  6.01  6.03  6.04  6.06  6.08  6.09  6.11  6.12  6.11  6.11  6.10  6.09 

   45    6.30  6.31  6.33  6.34  6.35  6.36  6.39  6.42  6.45  6.47  6.50  6.51  6.51  6.51  6.52  6.52  6.54  6.56  6.58  6.59 

   44    6.72  6.76  6.79  6.83  6.86  6.89  6.92  6.95  6.98  7.00  7.03  7.05  7.08  7.10  7.12  7.14  7.13  7.13  7.12  7.11 

   43    7.33  7.36  7.40  7.43  7.46  7.49  7.52  7.55  7.57  7.60  7.62  7.65  7.69  7.72  7.75  7.78  7.79  7.80  7.81  7.82 

   42    8.00  8.04  8.08  8.12  8.15  8.19  8.22  8.25  8.28  8.31  8.34  8.36  8.38  8.40  8.41  8.43  8.44  8.45  8.46  8.46 

   41    8.69  8.72  8.74  8.77  8.79  8.81  8.84  8.87  8.90  8.92  8.95  8.96  8.98  8.99  9.00  9.01  9.01  9.01  9.01  9.00 

   40    9.24  9.26  9.28  9.30  9.31  9.33  9.37  9.41  9.44  9.48  9.51  9.53  9.55  9.56  9.58  9.59  9.59  9.59  9.59  9.59 

 



335 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   39    9.87  9.89  9.91  9.93  9.95  9.97  9.99 10.02 10.04 10.06 10.08 10.11 10.14 10.17 10.19 10.22 10.23 10.23 10.24 10.24 

   38   10.49 10.53 10.57 10.61 10.65 10.69 10.69 10.69 10.69 10.68 10.68 10.61 10.54 10.47 10.40 10.33 10.31 10.29 10.26 10.24 

   37   10.79 10.78 10.76 10.75 10.73 10.71 10.71 10.71 10.70 10.70 10.69 10.68 10.67 10.66 10.64 10.63 10.63 10.62 10.62 10.61 

   36   11.06 11.08 11.10 11.12 11.13 11.15 11.16 11.17 11.18 11.19 11.20 11.20 11.20 11.20 11.19 11.19 11.18 11.17 11.16 11.14 

   35   11.63 11.64 11.65 11.66 11.67 11.68 11.70 11.72 11.73 11.75 11.76 11.77 11.78 11.78 11.79 11.79 11.78 11.77 11.75 11.74 

   34   12.29 12.32 12.35 12.37 12.40 12.42 12.43 12.45 12.46 12.47 12.48 12.47 12.46 12.45 12.43 12.42 12.40 12.38 12.36 12.33 

   33   12.99 13.00 13.01 13.02 13.03 13.04 13.03 13.03 13.02 13.01 13.00 12.99 12.98 12.96 12.95 12.93 12.91 12.88 12.86 12.83 

   32   13.41 13.41 13.40 13.40 13.39 13.38 13.37 13.36 13.35 13.34 13.33 13.31 13.30 13.28 13.26 13.24 13.22 13.20 13.17 13.15 

   31   13.73 13.72 13.72 13.71 13.70 13.69 13.68 13.67 13.66 13.64 13.63 13.61 13.59 13.57 13.55 13.53 13.51 13.48 13.46 13.43 

   30   14.04 14.03 14.02 14.01 14.00 13.99 13.98 13.96 13.95 13.93 13.91 13.89 13.87 13.85 13.82 13.80 13.77 13.74 13.71 13.68 

 

   29   14.33 14.32 14.31 14.30 14.28 14.27 14.25 14.23 14.21 14.19 14.17 14.15 14.12 14.10 14.08 14.05 14.02 13.99 13.96 13.93 

   28   14.61 14.60 14.58 14.56 14.55 14.53 14.51 14.49 14.47 14.44 14.42 14.40 14.37 14.34 14.32 14.29 14.26 14.22 14.19 14.16 

   27   14.87 14.85 14.83 14.81 14.79 14.77 14.75 14.73 14.71 14.68 14.66 14.63 14.60 14.57 14.54 14.51 14.48 14.44 14.41 14.38 

   26   15.11 15.09 15.07 15.05 15.03 15.01 14.99 14.96 14.93 14.91 14.88 14.85 14.82 14.79 14.75 14.72 14.69 14.65 14.61 14.58 

   25   15.34 15.32 15.29 15.27 15.25 15.22 15.20 15.17 15.14 15.12 15.09 15.06 15.02 14.99 14.96 14.92 14.88 14.85 14.81 14.77 

   24   15.55 15.53 15.50 15.48 15.46 15.43 15.40 15.37 15.34 15.31 15.28 15.25 15.21 15.18 15.15 15.11 15.07 15.04 15.00 14.96 

   23   15.75 15.73 15.70 15.67 15.65 15.62 15.59 15.56 15.53 15.49 15.46 15.43 15.39 15.35 15.32 15.28 15.24 15.21 15.17 15.13 

   22   15.93 15.91 15.88 15.85 15.83 15.80 15.77 15.73 15.70 15.67 15.63 15.60 15.56 15.52 15.49 15.45 15.41 15.37 15.33 15.28 

   21   16.11 16.08 16.05 16.02 15.99 15.96 15.93 15.89 15.86 15.83 15.79 15.75 15.72 15.68 15.64 15.60 15.56 15.52 15.48 15.43 

   20   16.27 16.24 16.21 16.18 16.14 16.11 16.08 16.04 16.01 15.98 15.94 15.90 15.86 15.82 15.78 15.74 15.70 15.66 15.62 15.57 

 

   19   16.41 16.38 16.35 16.32 16.28 16.25 16.22 16.18 16.14 16.11 16.07 16.03 15.99 15.95 15.91 15.87 15.83 15.79 15.75 15.70 

   18   16.54 16.51 16.48 16.45 16.41 16.38 16.34 16.31 16.27 16.24 16.20 16.16 16.12 16.08 16.03 15.99 15.95 15.91 15.87 15.82 

   17   16.66 16.63 16.60 16.57 16.53 16.50 16.46 16.43 16.39 16.35 16.31 16.27 16.23 16.19 16.14 16.10 16.06 16.02 15.98 15.93 

   16   16.77 16.74 16.70 16.67 16.63 16.60 16.56 16.53 16.49 16.45 16.41 16.37 16.33 16.29 16.24 16.20 16.16 16.11 16.07 16.02 

   15   16.86 16.83 16.79 16.76 16.72 16.69 16.65 16.62 16.58 16.54 16.50 16.46 16.42 16.38 16.33 16.29 16.25 16.20 16.16 16.11 

   14   16.94 16.91 16.87 16.84 16.80 16.77 16.73 16.69 16.66 16.62 16.58 16.54 16.50 16.45 16.41 16.37 16.33 16.28 16.24 16.19 

   13   17.01 16.97 16.94 16.90 16.87 16.83 16.79 16.75 16.72 16.68 16.64 16.60 16.56 16.51 16.47 16.43 16.39 16.35 16.30 16.26 

   12   17.06 17.03 16.99 16.96 16.92 16.89 16.85 16.81 16.78 16.74 16.70 16.66 16.62 16.57 16.53 16.49 16.45 16.41 16.36 16.32 

   11   17.11 17.07 17.04 17.00 16.97 16.93 16.89 16.85 16.82 16.78 16.74 16.70 16.66 16.62 16.58 16.54 16.50 16.46 16.41 16.37 

   10   17.14 17.10 17.07 17.03 17.00 16.96 16.92 16.88 16.85 16.81 16.77 16.73 16.69 16.65 16.61 16.57 16.53 16.49 16.45 16.41 

 

    9   17.15 17.12 17.08 17.05 17.01 16.98 16.94 16.90 16.87 16.83 16.79 16.75 16.71 16.67 16.63 16.59 16.55 16.51 16.47 16.43 

    8   17.16 17.13 17.09 17.06 17.02 16.99 16.95 16.91 16.88 16.84 16.80 16.76 16.72 16.69 16.65 16.61 16.57 16.53 16.49 16.45 

    7   17.15 17.12 17.08 17.05 17.01 16.98 16.94 16.91 16.87 16.84 16.80 16.76 16.72 16.69 16.65 16.61 16.57 16.53 16.50 16.46 

    6   17.13 17.10 17.06 17.03 16.99 16.96 16.92 16.89 16.85 16.82 16.78 16.74 16.71 16.67 16.64 16.60 16.56 16.52 16.49 16.45 

    5   17.09 17.06 17.03 16.99 16.96 16.93 16.89 16.86 16.82 16.79 16.75 16.72 16.68 16.65 16.61 16.58 16.54 16.51 16.47 16.44 

    4   17.04 17.01 16.98 16.95 16.92 16.89 16.86 16.82 16.79 16.75 16.72 16.68 16.65 16.61 16.58 16.54 16.51 16.47 16.44 16.40 

    3   16.98 16.95 16.92 16.89 16.86 16.83 16.80 16.76 16.73 16.69 16.66 16.63 16.60 16.56 16.53 16.50 16.47 16.43 16.40 16.36 

    2   16.91 16.88 16.85 16.82 16.79 16.76 16.73 16.69 16.66 16.63 16.60 16.57 16.54 16.50 16.47 16.44 16.41 16.38 16.34 16.31 

    1   16.82 16.79 16.76 16.73 16.71 16.68 16.65 16.62 16.59 16.56 16.53 16.50 16.47 16.43 16.40 16.37 16.34 16.31 16.28 16.25 

    0   16.72 16.69 16.66 16.63 16.61 16.58 16.55 16.52 16.49 16.47 16.44 16.41 16.38 16.35 16.32 16.29 16.26 16.23 16.21 16.18 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   -1   16.61 16.58 16.56 16.53 16.50 16.48 16.45 16.42 16.39 16.37 16.34 16.31 16.28 16.25 16.23 16.20 16.17 16.14 16.12 16.09 

   -2   16.48 16.45 16.43 16.40 16.37 16.35 16.32 16.30 16.27 16.24 16.22 16.19 16.17 16.14 16.12 16.09 16.06 16.04 16.01 15.99 

   -3   16.34 16.31 16.29 16.26 16.23 16.21 16.18 16.16 16.14 16.11 16.09 16.06 16.04 16.02 15.99 15.97 15.95 15.92 15.90 15.87 

   -4   16.19 16.16 16.14 16.12 16.09 16.07 16.04 16.02 16.00 15.97 15.95 15.92 15.90 15.88 15.85 15.83 15.81 15.79 15.77 15.75 

   -5   16.02 16.00 15.97 15.95 15.93 15.91 15.88 15.86 15.84 15.81 15.79 15.77 15.75 15.73 15.71 15.69 15.67 15.65 15.63 15.61 

   -6   15.83 15.81 15.79 15.77 15.75 15.73 15.71 15.68 15.66 15.64 15.62 15.60 15.58 15.56 15.54 15.52 15.50 15.48 15.46 15.45 

   -7   15.63 15.61 15.59 15.57 15.55 15.53 15.51 15.49 15.47 15.46 15.44 15.42 15.40 15.38 15.37 15.35 15.33 15.32 15.30 15.28 

   -8   15.42 15.40 15.38 15.36 15.35 15.33 15.31 15.29 15.27 15.25 15.23 15.21 15.20 15.18 15.16 15.15 15.13 15.12 15.11 15.09 

   -9   15.18 15.16 15.14 15.13 15.11 15.10 15.08 15.07 15.05 15.03 15.02 15.00 14.99 14.97 14.95 14.94 14.93 14.91 14.90 14.89 

 

  -10   14.94 14.92 14.90 14.88 14.87 14.85 14.84 14.82 14.81 14.80 14.79 14.77 14.76 14.74 14.72 14.71 14.70 14.68 14.67 14.66 

  -11   14.66 14.65 14.63 14.62 14.61 14.60 14.58 14.57 14.55 14.54 14.53 14.52 14.50 14.49 14.48 14.47 14.46 14.45 14.44 14.43 

  -12   14.38 14.37 14.36 14.35 14.34 14.33 14.31 14.30 14.28 14.27 14.26 14.25 14.23 14.22 14.21 14.20 14.19 14.19 14.18 14.17 

  -13   14.08 14.07 14.05 14.04 14.03 14.02 14.01 14.00 13.99 13.99 13.98 13.97 13.95 13.94 13.93 13.92 13.92 13.91 13.91 13.91 

  -14   13.74 13.73 13.72 13.71 13.71 13.70 13.69 13.68 13.67 13.67 13.66 13.65 13.64 13.64 13.63 13.63 13.63 13.63 13.63 13.63 

  -15   13.38 13.37 13.36 13.36 13.35 13.35 13.34 13.33 13.32 13.32 13.31 13.31 13.30 13.30 13.30 13.30 13.30 13.30 13.30 13.31 

  -16   12.88 12.87 12.86 12.86 12.85 12.85 12.84 12.84 12.83 12.83 12.83 12.83 12.83 12.84 12.84 12.85 12.86 12.87 12.89 12.90 

  -17   12.26 12.25 12.24 12.23 12.23 12.22 12.22 12.22 12.22 12.22 12.22 12.23 12.24 12.25 12.26 12.27 12.29 12.31 12.33 12.35 

  -18   11.50 11.48 11.46 11.45 11.43 11.42 11.42 11.42 11.43 11.43 11.44 11.45 11.47 11.48 11.50 11.52 11.55 11.57 11.60 11.63 

  -19   11.03 11.01 10.99 10.97 10.96 10.94 10.92 10.90 10.89 10.87 10.86 10.86 10.85 10.85 10.85 10.85 10.87 10.89 10.91 10.93 

 

  -20   10.73 10.76 10.79 10.83 10.86 10.90 10.87 10.83 10.80 10.77 10.74 10.69 10.64 10.59 10.54 10.49 10.48 10.48 10.48 10.47 

  -21   10.31 10.32 10.32 10.33 10.34 10.35 10.33 10.32 10.30 10.29 10.28 10.30 10.32 10.35 10.37 10.40 10.38 10.36 10.34 10.32 

  -22    9.68  9.67  9.66  9.66  9.65  9.65  9.66  9.66  9.67  9.68  9.69  9.70  9.71  9.73  9.74  9.76  9.79  9.83  9.86  9.90 

  -23    9.09  9.09  9.09  9.09  9.10  9.10  9.10  9.10  9.10  9.10  9.10  9.11  9.12  9.14  9.15  9.17  9.20  9.23  9.26  9.29 

  -24    8.39  8.38  8.37  8.37  8.36  8.36  8.36  8.37  8.37  8.38  8.39  8.42  8.45  8.48  8.52  8.55  8.59  8.63  8.67  8.71 

  -25    7.61  7.61  7.61  7.62  7.62  7.63  7.64  7.65  7.66  7.67  7.68  7.71  7.73  7.76  7.79  7.82  7.85  7.88  7.91  7.94 

  -26    6.97  6.98  6.98  6.99  7.00  7.01  7.04  7.07  7.10  7.13  7.16  7.17  7.17  7.18  7.19  7.20  7.23  7.26  7.29  7.33 

  -27    6.43  6.44  6.45  6.47  6.48  6.50  6.52  6.54  6.56  6.58  6.60  6.62  6.64  6.66  6.69  6.71  6.73  6.74  6.76  6.78 

  -28    6.00  6.02  6.04  6.06  6.09  6.11  6.12  6.13  6.14  6.16  6.17  6.18  6.18  6.19  6.20  6.21  6.23  6.25  6.27  6.30 

  -29    5.61  5.62  5.63  5.65  5.66  5.68  5.68  5.68  5.68  5.69  5.69  5.72  5.75  5.78  5.81  5.84  5.85  5.86  5.87  5.88 

 

  -30    5.29  5.28  5.26  5.25  5.24  5.23  5.26  5.29  5.32  5.35  5.38  5.39  5.41  5.42  5.43  5.45  5.46  5.47  5.48  5.49 

  -31    4.96  4.96  4.96  4.96  4.97  4.97  4.96  4.95  4.94  4.93  4.92  4.94  4.95  4.97  4.99  5.01  5.04  5.07  5.10  5.14 

  -32    4.57  4.58  4.59  4.61  4.62  4.64  4.65  4.66  4.67  4.68  4.69  4.69  4.70  4.71  4.71  4.72  4.73  4.73  4.74  4.75 

  -33    4.16  4.17  4.19  4.20  4.21  4.23  4.25  4.27  4.29  4.32  4.34  4.34  4.35  4.36  4.36  4.37  4.38  4.39  4.40  4.41 

  -34    3.75  3.76  3.77  3.78  3.80  3.81  3.83  3.84  3.86  3.88  3.90  3.93  3.96  3.99  4.02  4.05  4.08  4.12  4.16  4.19 

  -35    3.37  3.37  3.38  3.38  3.38  3.39  3.41  3.44  3.47  3.49  3.52  3.54  3.57  3.59  3.61  3.64  3.66  3.68  3.70  3.73 

  -36    3.13  3.14  3.15  3.16  3.17  3.18  3.20  3.22  3.24  3.26  3.28  3.30  3.31  3.33  3.35  3.37  3.39  3.42  3.45  3.47 

  -37    2.85  2.86  2.88  2.89  2.90  2.92  2.93  2.95  2.96  2.97  2.99  2.99  3.00  3.00  3.00  3.01  3.03  3.06  3.08  3.10 

  -38    2.54  2.55  2.56  2.57  2.58  2.59  2.60  2.62  2.64  2.65  2.67  2.70  2.73  2.76  2.79  2.82  2.83  2.83  2.84  2.84 

  -39    2.30  2.30  2.31  2.32  2.32  2.33  2.34  2.36  2.37  2.38  2.40  2.41  2.42  2.43  2.44  2.45  2.48  2.51  2.54  2.58 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

  -40    2.07  2.08  2.10  2.12  2.13  2.15  2.16  2.17  2.18  2.19  2.20  2.21  2.22  2.23  2.25  2.26  2.28  2.29  2.31  2.33 

  -41    1.89  1.89  1.88  1.88  1.88  1.88  1.88  1.89  1.90  1.90  1.91  1.93  1.96  1.98  2.00  2.03  2.04  2.06  2.08  2.09 

  -42    1.67  1.67  1.68  1.69  1.69  1.70  1.71  1.71  1.72  1.73  1.74  1.75  1.75  1.76  1.76  1.77  1.79  1.81  1.83  1.86 

  -43    1.47  1.47  1.46  1.46  1.46  1.46  1.47  1.48  1.49  1.50  1.51  1.52  1.54  1.56  1.57  1.59  1.61  1.62  1.64  1.66 

  -44    1.28  1.29  1.29  1.30  1.31  1.32  1.33  1.33  1.34  1.35  1.36  1.37  1.38  1.39  1.40  1.41  1.42  1.44  1.45  1.47 

  -45    1.09  1.10  1.11  1.12  1.13  1.14  1.15  1.17  1.18  1.19  1.21  1.22  1.23  1.24  1.26  1.27  1.28  1.28  1.29  1.30 

  -46    0.98  0.99  0.99  1.00  1.01  1.02  1.02  1.02  1.02  1.02  1.02  1.03  1.05  1.07  1.08  1.10  1.11  1.12  1.13  1.15 

  -47    0.82  0.83  0.84  0.85  0.87  0.88  0.89  0.89  0.90  0.90  0.91  0.91  0.92  0.92  0.93  0.93  0.95  0.97  0.99  1.01 

  -48    0.71  0.72  0.73  0.74  0.76  0.77  0.77  0.77  0.77  0.77  0.77  0.79  0.80  0.82  0.83  0.85  0.86  0.86  0.87  0.87 

  -49    0.63  0.63  0.63  0.63  0.63  0.63  0.64  0.65  0.66  0.67  0.68  0.69  0.70  0.70  0.71  0.72  0.73  0.74  0.75  0.77 

 

  -50    0.52  0.53  0.54  0.54  0.55  0.56  0.56  0.57  0.57  0.58  0.58  0.59  0.59  0.60  0.60  0.61  0.62  0.63  0.64  0.65 

  -51    0.44  0.45  0.45  0.46  0.46  0.47  0.48  0.48  0.49  0.49  0.50  0.51  0.52  0.52  0.53  0.54  0.54  0.54  0.55  0.55 

  -52    0.39  0.39  0.39  0.38  0.38  0.38  0.38  0.39  0.39  0.40  0.40  0.41  0.41  0.42  0.42  0.43  0.44  0.45  0.45  0.46 

  -53    0.32  0.32  0.32  0.31  0.31  0.31  0.32  0.32  0.33  0.33  0.34  0.35  0.36  0.36  0.37  0.38  0.39  0.40  0.40  0.41 

  -54    0.26  0.26  0.26  0.27  0.27  0.27  0.27  0.28  0.28  0.29  0.29  0.29  0.30  0.30  0.31  0.31  0.32  0.32  0.33  0.33 

  -55    0.20  0.20  0.21  0.21  0.22  0.22  0.22  0.23  0.23  0.24  0.24  0.24  0.25  0.25  0.26  0.26  0.26  0.27  0.27  0.28 

  -56    0.13  0.14  0.15  0.15  0.16  0.17  0.17  0.17  0.18  0.18  0.18  0.19  0.19  0.20  0.20  0.21  0.21  0.22  0.22  0.23 

  -57    0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.16  0.16  0.16 

  -58    0.08  0.08  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.12  0.12 

  -59    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09 

 

  -60    0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.06  0.06 

  -61    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.04 

  -62    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -63    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -64    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -65    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -66    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -67    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -86    0.00  0.00  0.01  0.01  0.01  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.01  0.01  0.00 

  -88    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -89    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.01  0.01  0.00 

   82    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.00 

   81    0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   80    0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02 

 

   79    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.05  0.05 

   78    0.10  0.10  0.10  0.11  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.06  0.06  0.05 

   77    0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.12  0.12  0.11  0.11 

   76    0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.15 

   75    0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.21  0.21  0.21  0.20  0.20  0.19  0.19  0.18  0.18  0.19  0.19  0.20 

   74    0.26  0.26  0.27  0.27  0.28  0.28  0.27  0.27  0.26  0.26  0.25  0.25  0.26  0.26  0.27  0.27  0.26  0.26  0.25  0.25 

   73    0.34  0.34  0.34  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.32  0.32  0.31  0.31  0.30  0.30  0.30  0.31  0.31 

   72    0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.38  0.38  0.38  0.38  0.38  0.37  0.37 

   71    0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.45  0.45  0.44  0.44  0.44  0.44  0.45  0.45  0.45  0.45  0.44  0.44  0.43 

   70    0.53  0.53  0.54  0.54  0.55  0.55  0.54  0.54  0.53  0.53  0.52  0.52  0.52  0.53  0.53  0.53  0.53  0.52  0.52  0.51 

 

   69    0.61  0.61  0.61  0.62  0.62  0.62  0.62  0.62  0.63  0.63  0.63  0.63  0.62  0.62  0.61  0.61  0.61  0.60  0.60  0.59 

   68    0.72  0.72  0.72  0.73  0.73  0.73  0.73  0.72  0.72  0.71  0.71  0.71  0.70  0.70  0.69  0.69  0.70  0.71  0.72  0.72 

   67    0.84  0.84  0.84  0.83  0.83  0.83  0.83  0.83  0.83  0.83  0.83  0.83  0.82  0.82  0.81  0.81  0.81  0.81  0.81  0.81 

   66    0.92  0.93  0.93  0.94  0.94  0.95  0.94  0.94  0.93  0.93  0.92  0.93  0.93  0.94  0.94  0.95  0.95  0.94  0.94  0.93 

   65    1.06  1.06  1.07  1.07  1.07  1.07  1.07  1.08  1.08  1.09  1.09  1.09  1.10  1.10  1.10  1.10  1.09  1.09  1.08  1.08 

   64    1.20  1.21  1.21  1.22  1.22  1.23  1.23  1.23  1.23  1.23  1.23  1.23  1.23  1.23  1.22  1.22  1.21  1.21  1.20  1.20 

   63    1.36  1.37  1.38  1.39  1.39  1.40  1.39  1.38  1.38  1.37  1.36  1.37  1.37  1.38  1.39  1.39  1.39  1.38  1.38  1.37 

   62    1.56  1.56  1.57  1.57  1.57  1.57  1.57  1.56  1.56  1.55  1.55  1.55  1.56  1.56  1.56  1.56  1.56  1.57  1.57  1.57 

   61    1.70  1.71  1.72  1.73  1.74  1.75  1.76  1.77  1.78  1.78  1.79  1.79  1.78  1.78  1.77  1.77  1.76  1.76  1.75  1.75 

   60    1.97  1.97  1.97  1.97  1.97  1.97  1.98  1.99  2.00  2.00  2.01  2.01  2.00  2.00  2.00  1.99  1.98  1.97  1.96  1.94 

 

   59    2.11  2.11  2.12  2.12  2.12  2.12  2.14  2.15  2.16  2.18  2.19  2.19  2.18  2.18  2.18  2.17  2.16  2.15  2.14  2.13 

   58    2.42  2.42  2.41  2.40  2.40  2.39  2.39  2.39  2.39  2.39  2.39  2.38  2.38  2.37  2.36  2.35  2.35  2.35  2.35  2.35 

   57    2.64  2.65  2.65  2.66  2.67  2.67  2.68  2.69  2.70  2.71  2.72  2.70  2.69  2.67  2.65  2.63  2.63  2.64  2.64  2.64 

   56    2.85  2.86  2.86  2.86  2.87  2.87  2.88  2.89  2.90  2.91  2.92  2.92  2.92  2.92  2.92  2.92  2.92  2.91  2.90  2.90 

   55    3.17  3.18  3.18  3.19  3.20  3.20  3.18  3.17  3.15  3.13  3.11  3.12  3.13  3.14  3.14  3.15  3.14  3.12  3.11  3.10 

   54    3.44  3.43  3.42  3.41  3.39  3.38  3.39  3.39  3.40  3.41  3.41  3.42  3.42  3.42  3.43  3.43  3.41  3.40  3.38  3.36 

   53    3.76  3.77  3.79  3.80  3.81  3.82  3.82  3.82  3.82  3.82  3.82  3.81  3.80  3.79  3.78  3.77  3.76  3.74  3.73  3.72 

   52    4.16  4.15  4.15  4.14  4.13  4.12  4.13  4.14  4.15  4.16  4.17  4.16  4.16  4.15  4.14  4.13  4.12  4.10  4.08  4.07 

   51    4.46  4.48  4.49  4.51  4.52  4.53  4.53  4.52  4.51  4.51  4.50  4.50  4.50  4.50  4.49  4.49  4.47  4.44  4.42  4.40 

   50    4.80  4.80  4.79  4.79  4.79  4.78  4.77  4.76  4.75  4.73  4.72  4.71  4.70  4.69  4.68  4.67  4.66  4.64  4.62  4.61 

 

   49    5.04  5.04  5.04  5.04  5.03  5.03  5.03  5.02  5.02  5.02  5.01  5.01  5.01  5.01  5.00  5.00  4.98  4.96  4.94  4.91 

   48    5.38  5.38  5.38  5.38  5.38  5.38  5.38  5.37  5.36  5.36  5.35  5.34  5.33  5.32  5.31  5.30  5.27  5.24  5.21  5.17 

   47    5.73  5.74  5.74  5.75  5.75  5.75  5.74  5.72  5.70  5.69  5.67  5.66  5.66  5.65  5.64  5.63  5.61  5.58  5.55  5.53 

   46    6.08  6.09  6.11  6.12  6.13  6.14  6.13  6.13  6.12  6.11  6.10  6.09  6.09  6.08  6.07  6.06  6.04  6.01  5.99  5.97 

   45    6.61  6.61  6.61  6.61  6.60  6.60  6.60  6.60  6.59  6.59  6.58  6.57  6.55  6.54  6.53  6.51  6.48  6.44  6.40  6.37 

   44    7.10  7.12  7.15  7.17  7.19  7.21  7.20  7.18  7.16  7.15  7.13  7.12  7.10  7.09  7.07  7.05  7.00  6.95  6.90  6.85 

   43    7.83  7.83  7.84  7.84  7.84  7.84  7.83  7.83  7.82  7.81  7.80  7.77  7.73  7.69  7.66  7.62  7.59  7.56  7.53  7.50 

   42    8.47  8.47  8.47  8.47  8.46  8.46  8.45  8.44  8.43  8.41  8.40  8.37  8.35  8.32  8.29  8.26  8.21  8.15  8.10  8.05 

   41    9.00  8.99  8.98  8.97  8.96  8.95  8.94  8.93  8.91  8.90  8.88  8.85  8.83  8.80  8.77  8.74  8.70  8.66  8.62  8.57 

   40    9.59  9.59  9.59  9.59  9.58  9.58  9.55  9.52  9.49  9.46  9.43  9.40  9.37  9.34  9.30  9.27  9.22  9.18  9.13  9.08 

 



339 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   39   10.24 10.20 10.17 10.13 10.09 10.05 10.01  9.97  9.93  9.89  9.85  9.86  9.87  9.88  9.89  9.90  9.85  9.79  9.73  9.68 

   38   10.21 10.18 10.15 10.12 10.09 10.06 10.02  9.99  9.95  9.91  9.87  9.84  9.81  9.78  9.75  9.72  9.69  9.65  9.62  9.59 

   37   10.60 10.59 10.57 10.56 10.54 10.52 10.48 10.44 10.40 10.35 10.31 10.27 10.23 10.19 10.14 10.10 10.04  9.98  9.92  9.85 

   36   11.13 11.11 11.09 11.06 11.04 11.01 10.98 10.94 10.91 10.87 10.83 10.79 10.74 10.69 10.65 10.60 10.54 10.49 10.43 10.37 

   35   11.72 11.69 11.66 11.63 11.60 11.57 11.53 11.48 11.44 11.40 11.35 11.29 11.24 11.18 11.12 11.06 11.00 10.95 10.89 10.83 

   34   12.31 12.27 12.24 12.20 12.16 12.12 12.08 12.04 12.00 11.95 11.91 11.85 11.80 11.74 11.68 11.62 11.55 11.49 11.42 11.35 

   33   12.80 12.76 12.73 12.69 12.65 12.61 12.57 12.52 12.47 12.43 12.38 12.33 12.27 12.21 12.16 12.10 12.04 11.97 11.91 11.85 

   32   13.12 13.09 13.06 13.03 13.00 12.97 12.93 12.90 12.86 12.82 12.78 12.73 12.68 12.63 12.57 12.52 12.46 12.40 12.34 12.28 

   31   13.40 13.37 13.34 13.31 13.27 13.24 13.20 13.17 13.13 13.09 13.05 13.01 12.96 12.92 12.88 12.83 12.78 12.73 12.68 12.63 

   30   13.65 13.62 13.59 13.55 13.52 13.48 13.44 13.41 13.37 13.33 13.29 13.25 13.21 13.17 13.12 13.08 13.03 12.98 12.93 12.87 

 

   29   13.90 13.87 13.83 13.79 13.76 13.72 13.68 13.64 13.60 13.56 13.52 13.48 13.43 13.39 13.35 13.30 13.25 13.21 13.16 13.11 

   28   14.12 14.09 14.05 14.01 13.98 13.94 13.90 13.86 13.82 13.77 13.73 13.69 13.64 13.60 13.56 13.51 13.46 13.42 13.37 13.32 

   27   14.34 14.30 14.27 14.23 14.19 14.15 14.11 14.06 14.02 13.98 13.93 13.89 13.84 13.80 13.76 13.71 13.66 13.62 13.57 13.52 

   26   14.54 14.50 14.46 14.42 14.38 14.34 14.30 14.26 14.22 14.17 14.13 14.09 14.04 13.99 13.95 13.90 13.85 13.81 13.76 13.71 

   25   14.73 14.69 14.65 14.61 14.57 14.53 14.49 14.44 14.40 14.36 14.31 14.27 14.22 14.17 14.13 14.08 14.03 13.99 13.94 13.89 

   24   14.92 14.88 14.83 14.79 14.75 14.70 14.66 14.61 14.57 14.53 14.48 14.44 14.39 14.34 14.30 14.25 14.20 14.16 14.11 14.06 

   23   15.09 15.05 15.00 14.96 14.92 14.87 14.83 14.78 14.73 14.69 14.64 14.60 14.55 14.50 14.46 14.41 14.36 14.32 14.27 14.22 

   22   15.24 15.20 15.16 15.12 15.07 15.03 14.99 14.94 14.89 14.85 14.80 14.75 14.71 14.66 14.61 14.56 14.52 14.47 14.42 14.38 

   21   15.39 15.35 15.30 15.26 15.22 15.17 15.13 15.08 15.03 14.99 14.94 14.90 14.85 14.80 14.76 14.71 14.66 14.62 14.57 14.52 

   20   15.53 15.49 15.44 15.40 15.36 15.31 15.27 15.22 15.17 15.13 15.08 15.03 14.99 14.94 14.89 14.84 14.80 14.75 14.70 14.66 

 

   19   15.66 15.62 15.57 15.52 15.48 15.43 15.39 15.34 15.29 15.25 15.20 15.16 15.11 15.06 15.02 14.97 14.93 14.88 14.83 14.79 

   18   15.78 15.74 15.69 15.64 15.60 15.55 15.51 15.46 15.41 15.37 15.32 15.28 15.23 15.18 15.14 15.09 15.05 15.00 14.95 14.91 

   17   15.89 15.85 15.80 15.75 15.71 15.66 15.62 15.57 15.52 15.48 15.43 15.39 15.34 15.29 15.25 15.20 15.16 15.11 15.07 15.03 

   16   15.98 15.94 15.89 15.85 15.80 15.76 15.72 15.67 15.62 15.58 15.53 15.49 15.44 15.40 15.36 15.31 15.27 15.22 15.18 15.14 

   15   16.07 16.03 15.98 15.94 15.89 15.85 15.81 15.76 15.72 15.67 15.63 15.59 15.54 15.50 15.46 15.41 15.37 15.32 15.28 15.24 

   14   16.15 16.11 16.06 16.02 15.97 15.93 15.89 15.84 15.80 15.75 15.71 15.67 15.62 15.58 15.53 15.49 15.45 15.41 15.37 15.32 

   13   16.22 16.18 16.13 16.09 16.04 16.00 15.96 15.92 15.88 15.83 15.79 15.75 15.70 15.66 15.61 15.57 15.53 15.49 15.45 15.41 

   12   16.28 16.24 16.19 16.15 16.10 16.06 16.02 15.98 15.94 15.89 15.85 15.81 15.77 15.73 15.69 15.65 15.61 15.57 15.53 15.49 

   11   16.33 16.29 16.25 16.20 16.16 16.12 16.08 16.04 16.00 15.95 15.91 15.87 15.83 15.79 15.75 15.71 15.67 15.64 15.60 15.56 

   10   16.37 16.33 16.29 16.24 16.20 16.16 16.12 16.08 16.04 16.00 15.96 15.92 15.89 15.85 15.81 15.77 15.73 15.70 15.66 15.62 

 

    9   16.39 16.35 16.31 16.27 16.23 16.19 16.15 16.11 16.08 16.04 16.00 15.96 15.93 15.89 15.85 15.81 15.77 15.74 15.70 15.67 

    8   16.41 16.37 16.33 16.30 16.26 16.22 16.18 16.14 16.11 16.07 16.03 15.99 15.96 15.92 15.89 15.85 15.82 15.78 15.75 15.71 

    7   16.42 16.38 16.34 16.31 16.27 16.23 16.19 16.16 16.12 16.09 16.05 16.02 15.98 15.95 15.91 15.88 15.85 15.81 15.78 15.74 

    6   16.41 16.37 16.34 16.30 16.27 16.23 16.20 16.16 16.13 16.09 16.06 16.03 15.99 15.96 15.92 15.89 15.86 15.83 15.80 15.77 

    5   16.40 16.36 16.33 16.29 16.26 16.22 16.19 16.16 16.12 16.09 16.06 16.03 16.00 15.96 15.93 15.90 15.87 15.84 15.81 15.78 

    4   16.37 16.34 16.31 16.27 16.24 16.21 16.18 16.15 16.11 16.08 16.05 16.02 15.99 15.96 15.93 15.90 15.87 15.84 15.82 15.79 

    3   16.33 16.30 16.27 16.24 16.21 16.18 16.15 16.12 16.09 16.06 16.03 16.00 15.97 15.95 15.92 15.89 15.86 15.84 15.81 15.79 

    2   16.28 16.25 16.22 16.19 16.16 16.13 16.10 16.08 16.05 16.03 16.00 15.97 15.95 15.92 15.90 15.87 15.84 15.82 15.79 15.77 

    1   16.22 16.19 16.16 16.14 16.11 16.08 16.05 16.03 16.00 15.98 15.95 15.93 15.90 15.88 15.85 15.83 15.81 15.79 15.76 15.74 

    0   16.15 16.12 16.10 16.07 16.05 16.02 16.00 15.97 15.95 15.92 15.90 15.88 15.86 15.83 15.81 15.79 15.77 15.75 15.72 15.70 

 



340 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   -1   16.06 16.04 16.01 15.99 15.96 15.94 15.92 15.90 15.87 15.85 15.83 15.81 15.79 15.77 15.75 15.73 15.71 15.69 15.68 15.66 

   -2   15.96 15.94 15.92 15.89 15.87 15.85 15.83 15.81 15.79 15.77 15.75 15.73 15.71 15.70 15.68 15.66 15.64 15.63 15.61 15.60 

   -3   15.85 15.83 15.81 15.79 15.77 15.75 15.73 15.71 15.70 15.68 15.66 15.64 15.63 15.61 15.60 15.58 15.57 15.55 15.54 15.52 

   -4   15.73 15.71 15.69 15.67 15.65 15.63 15.61 15.60 15.58 15.57 15.55 15.54 15.52 15.51 15.49 15.48 15.47 15.46 15.44 15.43 

   -5   15.59 15.57 15.55 15.53 15.52 15.50 15.49 15.47 15.46 15.44 15.43 15.42 15.41 15.40 15.39 15.38 15.37 15.36 15.35 15.34 

   -6   15.43 15.42 15.40 15.39 15.37 15.36 15.35 15.34 15.32 15.31 15.30 15.29 15.28 15.26 15.25 15.24 15.24 15.23 15.23 15.22 

   -7   15.27 15.25 15.24 15.22 15.21 15.19 15.18 15.17 15.17 15.16 15.15 15.14 15.14 15.13 15.13 15.12 15.11 15.10 15.10 15.09 

   -8   15.08 15.07 15.05 15.04 15.02 15.01 15.00 14.99 14.98 14.98 14.97 14.97 14.97 14.96 14.96 14.96 14.96 14.96 14.95 14.95 

   -9   14.88 14.87 14.85 14.84 14.83 14.82 14.82 14.81 14.81 14.81 14.81 14.80 14.80 14.79 14.79 14.78 14.78 14.78 14.79 14.79 

 

  -10   14.65 14.64 14.64 14.63 14.62 14.62 14.62 14.61 14.61 14.61 14.61 14.61 14.60 14.60 14.59 14.59 14.59 14.59 14.60 14.60 

  -11   14.42 14.41 14.41 14.41 14.40 14.40 14.40 14.39 14.39 14.38 14.38 14.38 14.39 14.39 14.40 14.40 14.40 14.41 14.41 14.42 

  -12   14.17 14.17 14.16 14.16 14.16 14.16 14.16 14.16 14.16 14.16 14.16 14.16 14.16 14.17 14.17 14.17 14.18 14.19 14.20 14.21 

  -13   13.91 13.90 13.90 13.90 13.89 13.89 13.89 13.89 13.89 13.90 13.90 13.91 13.91 13.92 13.92 13.93 13.94 13.95 13.96 13.97 

  -14   13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.64 13.64 13.65 13.65 13.66 13.67 13.68 13.69 13.70 13.72 13.73 

  -15   13.31 13.31 13.31 13.31 13.31 13.31 13.32 13.33 13.34 13.35 13.36 13.37 13.38 13.39 13.41 13.42 13.44 13.45 13.47 13.48 

  -16   12.92 12.93 12.94 12.95 12.97 12.98 12.99 13.00 13.01 13.03 13.04 13.06 13.07 13.09 13.10 13.12 13.14 13.16 13.17 13.19 

  -17   12.37 12.39 12.42 12.45 12.47 12.50 12.53 12.57 12.60 12.63 12.67 12.70 12.72 12.75 12.78 12.81 12.83 12.85 12.87 12.90 

  -18   11.66 11.70 11.73 11.77 11.81 11.85 11.90 11.95 12.00 12.05 12.10 12.15 12.20 12.25 12.31 12.36 12.41 12.45 12.50 12.55 

  -19   10.95 10.97 10.99 11.01 11.03 11.05 11.11 11.17 11.24 11.30 11.37 11.44 11.51 11.58 11.66 11.73 11.80 11.86 11.93 12.00 

 

  -20   10.47 10.49 10.51 10.53 10.56 10.58 10.61 10.63 10.66 10.69 10.72 10.76 10.80 10.84 10.88 10.92 11.02 11.11 11.21 11.31 

  -21   10.30 10.33 10.37 10.40 10.44 10.48 10.47 10.45 10.44 10.43 10.42 10.42 10.42 10.42 10.43 10.43 10.48 10.53 10.58 10.63 

  -22    9.94  9.95  9.97  9.98  9.99 10.01 10.05 10.08 10.12 10.16 10.20 10.25 10.30 10.35 10.41 10.46 10.42 10.37 10.33 10.28 

  -23    9.32  9.36  9.40  9.44  9.48  9.52  9.56  9.60  9.64  9.68  9.72  9.75  9.79  9.83  9.86  9.90  9.92  9.94  9.96  9.98 

  -24    8.75  8.78  8.80  8.83  8.86  8.89  8.95  9.01  9.08  9.14  9.21  9.25  9.30  9.34  9.38  9.43  9.47  9.50  9.54  9.58 

  -25    7.97  8.01  8.05  8.10  8.14  8.19  8.25  8.31  8.37  8.44  8.50  8.57  8.65  8.72  8.80  8.88  8.93  8.99  9.05  9.10 

  -26    7.36  7.38  7.41  7.43  7.45  7.48  7.56  7.64  7.73  7.81  7.90  7.96  8.02  8.08  8.15  8.21  8.29  8.37  8.46  8.54 

  -27    6.80  6.83  6.86  6.89  6.93  6.96  7.00  7.05  7.09  7.13  7.18  7.24  7.31  7.37  7.44  7.51  7.58  7.65  7.73  7.80 

  -28    6.32  6.35  6.38  6.41  6.44  6.47  6.51  6.55  6.59  6.63  6.67  6.71  6.74  6.78  6.82  6.86  6.94  7.02  7.10  7.19 

  -29    5.89  5.93  5.97  6.02  6.06  6.11  6.14  6.17  6.20  6.24  6.27  6.30  6.33  6.36  6.39  6.42  6.48  6.54  6.60  6.66 

 

  -30    5.50  5.54  5.58  5.62  5.67  5.71  5.73  5.75  5.77  5.79  5.81  5.86  5.91  5.96  6.01  6.06  6.10  6.15  6.19  6.23 

  -31    5.17  5.19  5.20  5.22  5.24  5.26  5.31  5.35  5.40  5.45  5.50  5.53  5.56  5.59  5.62  5.65  5.71  5.76  5.82  5.88 

  -32    4.76  4.81  4.85  4.90  4.95  5.00  5.04  5.07  5.11  5.15  5.19  5.21  5.24  5.27  5.29  5.32  5.37  5.42  5.47  5.52 

  -33    4.42  4.45  4.49  4.53  4.56  4.60  4.64  4.67  4.71  4.75  4.79  4.82  4.86  4.90  4.93  4.97  5.01  5.06  5.11  5.15 

  -34    4.23  4.25  4.28  4.31  4.33  4.36  4.37  4.39  4.41  4.42  4.44  4.48  4.53  4.57  4.61  4.66  4.71  4.77  4.82  4.87 

  -35    3.75  3.79  3.83  3.88  3.92  3.97  4.01  4.05  4.09  4.13  4.17  4.20  4.24  4.28  4.31  4.35  4.40  4.45  4.50  4.55 

  -36    3.50  3.50  3.50  3.50  3.51  3.51  3.57  3.63  3.70  3.76  3.83  3.87  3.92  3.96  4.00  4.05  4.09  4.12  4.16  4.20 

  -37    3.13  3.16  3.20  3.23  3.26  3.30  3.33  3.36  3.39  3.42  3.45  3.49  3.54  3.59  3.63  3.68  3.72  3.77  3.81  3.85 

  -38    2.85  2.87  2.90  2.93  2.95  2.98  3.00  3.03  3.05  3.07  3.10  3.15  3.21  3.26  3.32  3.38  3.42  3.45  3.49  3.53 

  -39    2.61  2.64  2.68  2.72  2.75  2.79  2.82  2.86  2.90  2.93  2.97  2.98  2.99  3.00  3.01  3.02  3.07  3.12  3.18  3.23 

 



341 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

  -40    2.35  2.38  2.42  2.45  2.48  2.52  2.54  2.56  2.58  2.61  2.63  2.68  2.73  2.78  2.84  2.89  2.91  2.93  2.95  2.97 

  -41    2.11  2.12  2.12  2.13  2.13  2.14  2.18  2.22  2.26  2.30  2.34  2.38  2.43  2.47  2.51  2.56  2.60  2.63  2.67  2.71 

  -42    1.88  1.90  1.93  1.95  1.97  2.00  2.04  2.08  2.12  2.17  2.21  2.22  2.23  2.23  2.24  2.25  2.30  2.34  2.39  2.44 

  -43    1.68  1.70  1.72  1.74  1.77  1.79  1.82  1.86  1.89  1.92  1.96  1.98  2.00  2.02  2.04  2.06  2.10  2.15  2.19  2.23 

  -44    1.48  1.51  1.54  1.57  1.60  1.63  1.65  1.67  1.69  1.71  1.73  1.75  1.77  1.79  1.82  1.84  1.88  1.92  1.96  2.00 

  -45    1.31  1.33  1.35  1.37  1.39  1.41  1.43  1.44  1.46  1.48  1.50  1.53  1.56  1.59  1.63  1.66  1.69  1.72  1.75  1.78 

  -46    1.16  1.17  1.19  1.20  1.22  1.23  1.25  1.28  1.31  1.33  1.36  1.38  1.39  1.41  1.43  1.45  1.49  1.53  1.58  1.62 

  -47    1.03  1.04  1.06  1.07  1.09  1.10  1.12  1.15  1.17  1.19  1.22  1.24  1.25  1.27  1.28  1.30  1.33  1.36  1.39  1.42 

  -48    0.88  0.90  0.91  0.93  0.95  0.97  0.99  1.00  1.02  1.04  1.06  1.09  1.11  1.14  1.17  1.20  1.22  1.23  1.25  1.27 

  -49    0.78  0.80  0.81  0.83  0.85  0.87  0.89  0.90  0.92  0.93  0.95  0.97  1.00  1.02  1.04  1.07  1.09  1.10  1.12  1.14 

 

  -50    0.66  0.68  0.69  0.71  0.72  0.74  0.75  0.76  0.78  0.79  0.80  0.82  0.85  0.87  0.89  0.92  0.94  0.96  0.98  1.01 

  -51    0.55  0.56  0.58  0.59  0.61  0.62  0.64  0.65  0.67  0.69  0.71  0.72  0.73  0.74  0.75  0.76  0.79  0.81  0.84  0.87 

  -52    0.47  0.48  0.49  0.50  0.52  0.53  0.54  0.56  0.57  0.59  0.60  0.62  0.63  0.65  0.67  0.69  0.70  0.72  0.73  0.75 

  -53    0.42  0.43  0.43  0.44  0.44  0.45  0.46  0.48  0.49  0.51  0.52  0.53  0.55  0.56  0.58  0.59  0.61  0.62  0.64  0.65 

  -54    0.34  0.35  0.36  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.43  0.45  0.46  0.48  0.49  0.51  0.52  0.54  0.55  0.57 

  -55    0.28  0.29  0.29  0.30  0.30  0.31  0.32  0.33  0.33  0.34  0.35  0.37  0.39  0.41  0.44  0.46  0.47  0.47  0.48  0.48 

  -56    0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.29  0.30  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.38  0.38  0.39 

  -57    0.16  0.17  0.18  0.19  0.20  0.21  0.22  0.23  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.33  0.34  0.36 

  -58    0.13  0.14  0.14  0.15  0.15  0.16  0.17  0.18  0.19  0.21  0.22  0.22  0.23  0.23  0.24  0.24  0.25  0.27  0.28  0.29 

  -59    0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.12  0.13  0.15  0.16  0.17  0.17  0.18  0.18  0.19  0.20  0.21  0.22  0.23 

 

  -60    0.07  0.08  0.08  0.09  0.10  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.17  0.18  0.20 

  -61    0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07  0.08  0.09  0.10  0.10  0.11  0.11  0.12  0.13  0.14  0.14  0.15 

  -62    0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10 

  -63    0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08 

  -64    0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.03  0.03  0.03  0.02  0.02  0.02  0.03  0.04  0.05  0.06 

  -65    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.04 

  -66    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02 

  -67    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02 

  -68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02 

  -86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -87    0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -88    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -89    0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03 



342 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02 

   80    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02 

 

   79    0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   78    0.04  0.05  0.06  0.07  0.08  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05 

   77    0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.07  0.07 

   76    0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.13  0.13  0.12  0.12  0.12  0.13  0.13  0.14  0.14  0.14  0.14  0.13  0.13 

   75    0.20  0.20  0.20  0.19  0.19  0.19  0.19  0.19  0.18  0.18  0.18  0.18  0.17  0.17  0.16  0.16  0.15  0.15  0.14  0.14 

   74    0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.23  0.23  0.23  0.22  0.21  0.21  0.20  0.19  0.19  0.19  0.19  0.19 

   73    0.31  0.31  0.30  0.30  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.28  0.27  0.26  0.25  0.24  0.24  0.24  0.25  0.25 

   72    0.37  0.37  0.36  0.36  0.35  0.35  0.35  0.34  0.34  0.33  0.33  0.32  0.32  0.31  0.31  0.30  0.30  0.30  0.29  0.29 

   71    0.43  0.42  0.41  0.41  0.40  0.39  0.39  0.39  0.40  0.40  0.40  0.39  0.39  0.38  0.38  0.37  0.37  0.36  0.36  0.35 

   70    0.51  0.51  0.51  0.50  0.50  0.50  0.50  0.49  0.49  0.48  0.48  0.47  0.46  0.46  0.45  0.44  0.43  0.43  0.42  0.42 

 

   69    0.59  0.59  0.59  0.59  0.59  0.59  0.58  0.57  0.57  0.56  0.55  0.55  0.54  0.54  0.53  0.53  0.52  0.51  0.51  0.50 

   68    0.73  0.72  0.71  0.69  0.68  0.67  0.67  0.66  0.66  0.65  0.65  0.65  0.64  0.64  0.63  0.63  0.62  0.61  0.59  0.58 

   67    0.81  0.81  0.81  0.80  0.80  0.80  0.79  0.78  0.78  0.77  0.76  0.75  0.74  0.74  0.73  0.72  0.71  0.70  0.70  0.69 

   66    0.93  0.92  0.92  0.91  0.91  0.90  0.89  0.89  0.88  0.88  0.87  0.86  0.85  0.83  0.82  0.81  0.80  0.80  0.79  0.79 

   65    1.07  1.06  1.05  1.05  1.04  1.03  1.02  1.01  1.01  1.00  0.99  0.98  0.97  0.95  0.94  0.93  0.92  0.91  0.91  0.90 

   64    1.19  1.19  1.19  1.19  1.18  1.18  1.17  1.16  1.16  1.15  1.14  1.13  1.13  1.12  1.12  1.11  1.09  1.07  1.04  1.02 

   63    1.37  1.36  1.36  1.35  1.34  1.33  1.32  1.32  1.31  1.30  1.29  1.28  1.27  1.25  1.24  1.23  1.21  1.20  1.18  1.17 

   62    1.57  1.55  1.54  1.52  1.51  1.49  1.48  1.47  1.46  1.45  1.44  1.42  1.41  1.39  1.38  1.36  1.35  1.35  1.34  1.34 

   61    1.74  1.72  1.70  1.68  1.66  1.64  1.65  1.65  1.65  1.66  1.66  1.64  1.62  1.59  1.57  1.55  1.54  1.53  1.52  1.51 

   60    1.93  1.91  1.90  1.88  1.87  1.85  1.84  1.83  1.82  1.81  1.80  1.80  1.79  1.78  1.78  1.77  1.74  1.71  1.68  1.65 

 

   59    2.12  2.11  2.10  2.09  2.08  2.07  2.05  2.04  2.02  2.01  1.99  1.99  1.99  1.99  1.98  1.98  1.95  1.92  1.89  1.86 

   58    2.35  2.34  2.32  2.31  2.29  2.28  2.28  2.27  2.27  2.27  2.26  2.24  2.22  2.19  2.17  2.15  2.13  2.11  2.09  2.07 

   57    2.64  2.62  2.61  2.59  2.57  2.55  2.54  2.52  2.51  2.50  2.48  2.45  2.42  2.38  2.35  2.32  2.30  2.28  2.25  2.23 

   56    2.89  2.88  2.86  2.84  2.83  2.81  2.79  2.77  2.75  2.73  2.71  2.70  2.69  2.68  2.66  2.65  2.62  2.58  2.55  2.51 

   55    3.08  3.05  3.03  3.00  2.98  2.95  2.95  2.96  2.96  2.96  2.96  2.95  2.94  2.93  2.91  2.90  2.88  2.86  2.84  2.82 

   54    3.34  3.33  3.32  3.31  3.30  3.29  3.26  3.24  3.21  3.18  3.15  3.12  3.10  3.07  3.05  3.02  3.01  2.99  2.97  2.96 

   53    3.70  3.68  3.66  3.64  3.62  3.60  3.58  3.56  3.54  3.51  3.49  3.45  3.42  3.38  3.35  3.31  3.28  3.25  3.21  3.18 

   52    4.05  4.05  4.04  4.04  4.04  4.03  3.99  3.96  3.92  3.89  3.85  3.82  3.79  3.76  3.73  3.70  3.66  3.62  3.57  3.53 

   51    4.37  4.36  4.34  4.33  4.32  4.30  4.26  4.23  4.19  4.16  4.12  4.10  4.08  4.06  4.04  4.02  3.98  3.94  3.89  3.85 

   50    4.59  4.58  4.56  4.55  4.54  4.52  4.51  4.51  4.50  4.49  4.48  4.46  4.44  4.42  4.39  4.37  4.33  4.28  4.24  4.19 

 

   49    4.89  4.87  4.84  4.81  4.79  4.76  4.74  4.72  4.70  4.68  4.66  4.62  4.59  4.55  4.52  4.48  4.47  4.46  4.45  4.44 

   48    5.14  5.12  5.11  5.09  5.07  5.05  5.03  5.01  4.99  4.97  4.95  4.91  4.88  4.84  4.80  4.76  4.73  4.70  4.67  4.63 

   47    5.50  5.48  5.45  5.42  5.40  5.37  5.35  5.33  5.31  5.29  5.27  5.23  5.19  5.15  5.11  5.07  5.03  5.00  4.96  4.92 

   46    5.94  5.90  5.85  5.81  5.77  5.72  5.67  5.62  5.56  5.51  5.46  5.45  5.44  5.43  5.41  5.40  5.36  5.32  5.28  5.23 

   45    6.33  6.29  6.26  6.22  6.18  6.14  6.10  6.06  6.02  5.97  5.93  5.87  5.81  5.76  5.70  5.64  5.61  5.58  5.55  5.52 

   44    6.80  6.78  6.75  6.72  6.70  6.67  6.61  6.55  6.48  6.42  6.36  6.30  6.24  6.17  6.11  6.05  6.01  5.97  5.93  5.89 

   43    7.47  7.41  7.36  7.30  7.24  7.18  7.10  7.03  6.95  6.88  6.80  6.74  6.67  6.61  6.54  6.48  6.42  6.36  6.29  6.23 

   42    7.99  7.94  7.89  7.84  7.79  7.74  7.68  7.62  7.56  7.49  7.43  7.35  7.27  7.20  7.12  7.04  6.95  6.86  6.78  6.69 

   41    8.53  8.49  8.46  8.42  8.38  8.34  8.27  8.21  8.14  8.07  8.00  7.92  7.84  7.77  7.69  7.61  7.52  7.43  7.34  7.25 

   40    9.03  8.98  8.92  8.87  8.82  8.76  8.70  8.65  8.59  8.53  8.47  8.40  8.33  8.26  8.19  8.12  8.04  7.97  7.89  7.82 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   39    9.62  9.56  9.50  9.44  9.38  9.32  9.24  9.17  9.09  9.01  8.93  8.86  8.79  8.72  8.64  8.57  8.51  8.44  8.38  8.31 

   38    9.55  9.54  9.53  9.52  9.51  9.50  9.51  9.51  9.52  9.52  9.52  9.44  9.37  9.29  9.22  9.14  9.05  8.96  8.86  8.77 

   37    9.79  9.75  9.71  9.67  9.62  9.58  9.55  9.51  9.47  9.44  9.40  9.42  9.43  9.44  9.45  9.46  9.42  9.39  9.35  9.31 

   36   10.31 10.25 10.19 10.13 10.07 10.01  9.94  9.87  9.80  9.73  9.66  9.61  9.55  9.50  9.45  9.39  9.40  9.40  9.41  9.41 

   35   10.77 10.70 10.64 10.57 10.50 10.43 10.36 10.28 10.20 10.13 10.05  9.99  9.93  9.87  9.80  9.74  9.68  9.61  9.55  9.49 

   34   11.28 11.21 11.13 11.06 10.99 10.91 10.84 10.76 10.68 10.61 10.53 10.45 10.38 10.30 10.23 10.15 10.09 10.02  9.96  9.90 

   33   11.78 11.71 11.64 11.57 11.49 11.42 11.34 11.26 11.18 11.09 11.01 10.94 10.86 10.79 10.72 10.64 10.56 10.49 10.41 10.33 

   32   12.22 12.15 12.09 12.02 11.95 11.88 11.81 11.74 11.67 11.60 11.53 11.45 11.37 11.29 11.21 11.13 11.03 10.94 10.84 10.75 

   31   12.58 12.52 12.47 12.41 12.35 12.29 12.22 12.16 12.09 12.02 11.95 11.88 11.80 11.72 11.65 11.57 11.50 11.42 11.34 11.27 

   30   12.82 12.77 12.73 12.68 12.63 12.58 12.53 12.47 12.42 12.37 12.31 12.25 12.18 12.11 12.05 11.98 11.91 11.83 11.76 11.69 

 

   29   13.06 13.01 12.97 12.92 12.87 12.82 12.77 12.71 12.66 12.61 12.55 12.50 12.44 12.39 12.34 12.28 12.23 12.17 12.11 12.06 

   28   13.27 13.22 13.18 13.13 13.08 13.03 12.98 12.93 12.88 12.83 12.78 12.73 12.69 12.64 12.59 12.54 12.49 12.44 12.39 12.33 

   27   13.47 13.42 13.38 13.33 13.28 13.23 13.18 13.14 13.09 13.04 12.99 12.94 12.89 12.84 12.79 12.74 12.69 12.65 12.60 12.55 

   26   13.66 13.61 13.57 13.52 13.47 13.42 13.37 13.33 13.28 13.23 13.18 13.13 13.09 13.04 12.99 12.94 12.89 12.85 12.80 12.75 

   25   13.84 13.79 13.75 13.70 13.65 13.60 13.55 13.51 13.46 13.41 13.36 13.31 13.27 13.22 13.17 13.12 13.08 13.03 12.98 12.94 

   24   14.01 13.96 13.92 13.87 13.82 13.77 13.72 13.68 13.63 13.58 13.53 13.49 13.44 13.39 13.35 13.30 13.26 13.21 13.16 13.12 

   23   14.17 14.12 14.08 14.03 13.98 13.93 13.89 13.84 13.79 13.75 13.70 13.66 13.61 13.56 13.52 13.47 13.43 13.38 13.34 13.30 

   22   14.33 14.28 14.24 14.19 14.14 14.09 14.05 14.00 13.95 13.91 13.86 13.82 13.77 13.72 13.68 13.63 13.59 13.55 13.51 13.46 

   21   14.47 14.43 14.38 14.33 14.29 14.24 14.20 14.15 14.10 14.06 14.01 13.97 13.92 13.88 13.84 13.79 13.75 13.71 13.67 13.62 

   20   14.61 14.57 14.52 14.47 14.43 14.38 14.34 14.29 14.24 14.20 14.15 14.11 14.07 14.03 13.98 13.94 13.90 13.86 13.82 13.77 

 

   19   14.74 14.70 14.65 14.60 14.56 14.51 14.47 14.42 14.38 14.34 14.29 14.25 14.21 14.17 14.12 14.08 14.04 14.00 13.96 13.92 

   18   14.86 14.82 14.77 14.73 14.69 14.64 14.60 14.55 14.51 14.47 14.42 14.38 14.34 14.30 14.26 14.22 14.18 14.14 14.10 14.06 

   17   14.98 14.94 14.89 14.85 14.81 14.76 14.72 14.68 14.64 14.59 14.55 14.51 14.47 14.43 14.38 14.34 14.30 14.27 14.23 14.19 

   16   15.09 15.05 15.00 14.96 14.92 14.87 14.83 14.79 14.75 14.71 14.67 14.63 14.59 14.55 14.51 14.47 14.43 14.40 14.36 14.32 

   15   15.19 15.15 15.11 15.07 15.02 14.98 14.94 14.90 14.86 14.82 14.78 14.74 14.70 14.66 14.62 14.58 14.55 14.51 14.47 14.44 

   14   15.28 15.24 15.20 15.16 15.12 15.08 15.04 15.00 14.96 14.92 14.88 14.84 14.81 14.77 14.73 14.69 14.66 14.62 14.58 14.55 

   13   15.37 15.33 15.29 15.25 15.21 15.17 15.13 15.10 15.06 15.02 14.98 14.95 14.91 14.87 14.84 14.80 14.77 14.73 14.69 14.66 

   12   15.45 15.41 15.37 15.33 15.29 15.25 15.22 15.18 15.14 15.11 15.07 15.04 15.00 14.96 14.93 14.89 14.86 14.82 14.79 14.76 

   11   15.52 15.48 15.45 15.41 15.37 15.33 15.30 15.26 15.22 15.19 15.15 15.12 15.08 15.05 15.02 14.98 14.95 14.91 14.88 14.85 

   10   15.58 15.54 15.51 15.47 15.44 15.40 15.37 15.33 15.30 15.27 15.23 15.20 15.16 15.13 15.10 15.06 15.03 15.00 14.97 14.93 

 

    9   15.63 15.60 15.56 15.53 15.49 15.46 15.43 15.39 15.36 15.33 15.29 15.26 15.23 15.20 15.16 15.13 15.10 15.07 15.04 15.01 

    8   15.68 15.65 15.61 15.58 15.54 15.51 15.48 15.45 15.42 15.38 15.35 15.32 15.29 15.26 15.23 15.20 15.17 15.14 15.11 15.08 

    7   15.71 15.68 15.65 15.62 15.58 15.55 15.52 15.49 15.46 15.43 15.40 15.37 15.35 15.32 15.29 15.26 15.23 15.20 15.17 15.14 

    6   15.74 15.71 15.68 15.65 15.62 15.59 15.56 15.53 15.50 15.47 15.44 15.41 15.39 15.36 15.33 15.30 15.28 15.25 15.22 15.20 

    5   15.75 15.72 15.70 15.67 15.64 15.61 15.58 15.56 15.53 15.51 15.48 15.45 15.43 15.40 15.37 15.34 15.32 15.29 15.26 15.24 

    4   15.76 15.73 15.71 15.68 15.66 15.63 15.60 15.58 15.55 15.53 15.50 15.47 15.45 15.42 15.40 15.37 15.35 15.32 15.30 15.28 

    3   15.76 15.74 15.71 15.69 15.66 15.64 15.61 15.59 15.56 15.54 15.51 15.49 15.47 15.45 15.42 15.40 15.38 15.35 15.33 15.31 

    2   15.74 15.72 15.70 15.67 15.65 15.63 15.61 15.59 15.57 15.54 15.52 15.50 15.48 15.46 15.43 15.41 15.39 15.36 15.34 15.32 

    1   15.72 15.70 15.68 15.65 15.63 15.61 15.59 15.57 15.55 15.53 15.51 15.49 15.47 15.45 15.43 15.41 15.39 15.37 15.35 15.32 

    0   15.68 15.66 15.64 15.63 15.61 15.59 15.57 15.55 15.53 15.51 15.49 15.47 15.46 15.44 15.42 15.40 15.38 15.36 15.34 15.32 

 



344 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   -1   15.64 15.62 15.60 15.59 15.57 15.55 15.53 15.52 15.50 15.49 15.47 15.45 15.44 15.42 15.40 15.38 15.36 15.34 15.32 15.30 

   -2   15.58 15.56 15.55 15.53 15.52 15.50 15.48 15.47 15.45 15.44 15.42 15.41 15.39 15.38 15.36 15.35 15.33 15.32 15.30 15.28 

   -3   15.51 15.50 15.48 15.47 15.45 15.44 15.43 15.41 15.40 15.38 15.37 15.36 15.34 15.33 15.31 15.30 15.28 15.27 15.25 15.24 

   -4   15.42 15.41 15.40 15.39 15.38 15.37 15.36 15.35 15.33 15.32 15.31 15.30 15.29 15.28 15.26 15.25 15.24 15.22 15.21 15.19 

   -5   15.33 15.32 15.31 15.30 15.29 15.28 15.27 15.26 15.25 15.24 15.23 15.22 15.21 15.20 15.19 15.18 15.17 15.16 15.15 15.13 

   -6   15.22 15.21 15.20 15.20 15.19 15.18 15.17 15.16 15.16 15.15 15.14 15.13 15.13 15.12 15.11 15.10 15.09 15.08 15.07 15.06 

   -7   15.08 15.08 15.08 15.07 15.07 15.07 15.06 15.06 15.05 15.05 15.04 15.03 15.03 15.02 15.02 15.01 15.00 14.99 14.98 14.97 

   -8   14.95 14.95 14.95 14.94 14.94 14.94 14.94 14.93 14.93 14.92 14.92 14.92 14.91 14.91 14.90 14.90 14.89 14.89 14.88 14.88 

   -9   14.79 14.79 14.79 14.79 14.79 14.79 14.79 14.79 14.79 14.79 14.79 14.79 14.79 14.78 14.78 14.78 14.78 14.77 14.77 14.76 

 

  -10   14.60 14.61 14.61 14.62 14.62 14.63 14.63 14.63 14.64 14.64 14.64 14.64 14.64 14.64 14.64 14.64 14.64 14.64 14.64 14.63 

  -11   14.42 14.43 14.43 14.44 14.44 14.45 14.46 14.46 14.47 14.47 14.48 14.48 14.49 14.49 14.50 14.50 14.50 14.50 14.50 14.50 

  -12   14.22 14.23 14.24 14.24 14.25 14.26 14.27 14.27 14.28 14.28 14.29 14.30 14.31 14.31 14.32 14.33 14.33 14.34 14.34 14.34 

  -13   13.98 13.99 14.00 14.01 14.02 14.03 14.04 14.05 14.07 14.08 14.09 14.10 14.11 14.12 14.13 14.14 14.15 14.15 14.16 14.16 

  -14   13.74 13.75 13.77 13.78 13.80 13.81 13.82 13.83 13.85 13.86 13.87 13.88 13.89 13.91 13.92 13.93 13.94 13.95 13.96 13.97 

  -15   13.50 13.51 13.52 13.54 13.55 13.56 13.58 13.60 13.61 13.63 13.65 13.66 13.67 13.69 13.70 13.71 13.72 13.74 13.75 13.76 

  -16   13.21 13.23 13.25 13.26 13.28 13.30 13.32 13.33 13.35 13.36 13.38 13.40 13.42 13.43 13.45 13.47 13.49 13.51 13.52 13.54 

  -17   12.92 12.94 12.96 12.98 13.00 13.02 13.04 13.06 13.08 13.10 13.12 13.14 13.15 13.17 13.18 13.20 13.22 13.25 13.27 13.30 

  -18   12.60 12.63 12.65 12.68 12.70 12.73 12.75 12.77 12.80 12.82 12.84 12.86 12.88 12.90 12.92 12.94 12.96 12.98 13.01 13.03 

  -19   12.07 12.13 12.18 12.24 12.30 12.36 12.40 12.43 12.47 12.50 12.54 12.56 12.59 12.61 12.64 12.66 12.68 12.70 12.72 12.74 

 

  -20   11.41 11.49 11.57 11.65 11.73 11.81 11.87 11.93 11.99 12.05 12.11 12.15 12.20 12.24 12.29 12.33 12.36 12.39 12.41 12.44 

  -21   10.68 10.76 10.84 10.92 11.01 11.09 11.18 11.27 11.36 11.45 11.54 11.60 11.67 11.73 11.80 11.86 11.91 11.95 12.00 12.04 

  -22   10.24 10.29 10.34 10.39 10.44 10.49 10.54 10.60 10.65 10.71 10.76 10.86 10.96 11.06 11.16 11.26 11.33 11.40 11.46 11.53 

  -23   10.00 10.03 10.06 10.09 10.12 10.15 10.17 10.19 10.22 10.24 10.26 10.31 10.36 10.42 10.47 10.52 10.61 10.69 10.78 10.87 

  -24    9.62  9.71  9.79  9.88  9.97 10.06 10.07 10.07 10.08 10.08 10.09 10.08 10.07 10.06 10.05 10.04 10.09 10.14 10.19 10.24 

  -25    9.16  9.21  9.27  9.33  9.38  9.44  9.52  9.61  9.69  9.77  9.86  9.93 10.00 10.07 10.15 10.22 10.15 10.08 10.01  9.94 

  -26    8.63  8.70  8.77  8.84  8.92  8.99  9.05  9.10  9.16  9.21  9.27  9.35  9.42  9.50  9.58  9.66  9.74  9.83  9.91  9.99 

  -27    7.88  7.97  8.06  8.16  8.25  8.35  8.45  8.54  8.64  8.74  8.84  8.90  8.96  9.02  9.08  9.14  9.21  9.28  9.35  9.43 

  -28    7.27  7.35  7.44  7.52  7.61  7.70  7.78  7.86  7.94  8.03  8.11  8.21  8.31  8.42  8.52  8.63  8.72  8.81  8.90  9.00 

  -29    6.72  6.79  6.86  6.93  7.00  7.07  7.14  7.22  7.30  7.37  7.45  7.55  7.65  7.76  7.86  7.97  8.07  8.17  8.27  8.37 

 

  -30    6.28  6.34  6.41  6.48  6.54  6.61  6.68  6.74  6.81  6.88  6.95  7.02  7.08  7.15  7.22  7.29  7.39  7.49  7.60  7.70 

  -31    5.94  5.98  6.03  6.07  6.11  6.16  6.22  6.28  6.34  6.40  6.46  6.52  6.59  6.66  6.72  6.79  6.86  6.94  7.02  7.09 

  -32    5.57  5.61  5.66  5.70  5.74  5.79  5.84  5.89  5.94  5.99  6.04  6.11  6.17  6.24  6.31  6.38  6.44  6.49  6.55  6.61 

  -33    5.20  5.25  5.30  5.35  5.41  5.46  5.50  5.55  5.59  5.64  5.68  5.74  5.79  5.85  5.91  5.97  6.03  6.09  6.15  6.22 

  -34    4.93  4.97  5.01  5.05  5.10  5.14  5.18  5.22  5.26  5.30  5.34  5.38  5.43  5.47  5.52  5.56  5.62  5.68  5.74  5.80 

  -35    4.60  4.66  4.73  4.79  4.85  4.92  4.94  4.97  4.99  5.02  5.04  5.08  5.11  5.15  5.18  5.22  5.28  5.33  5.39  5.45 

  -36    4.24  4.29  4.35  4.41  4.46  4.52  4.58  4.64  4.70  4.77  4.83  4.85  4.86  4.88  4.89  4.91  4.97  5.02  5.08  5.14 

  -37    3.90  3.96  4.02  4.08  4.14  4.20  4.25  4.30  4.35  4.40  4.45  4.52  4.59  4.66  4.74  4.81  4.82  4.84  4.85  4.86 

  -38    3.57  3.62  3.67  3.72  3.77  3.82  3.88  3.94  4.00  4.06  4.12  4.20  4.27  4.35  4.43  4.51  4.55  4.60  4.64  4.69 

  -39    3.29  3.32  3.36  3.39  3.43  3.46  3.51  3.55  3.60  3.65  3.70  3.78  3.86  3.94  4.02  4.10  4.16  4.22  4.28  4.34 

 



345 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

  -40    2.99  3.03  3.08  3.12  3.16  3.21  3.25  3.30  3.35  3.39  3.44  3.50  3.55  3.61  3.67  3.73  3.79  3.86  3.93  3.99 

  -41    2.75  2.79  2.83  2.87  2.92  2.96  3.00  3.05  3.09  3.13  3.18  3.22  3.27  3.32  3.36  3.41  3.47  3.53  3.59  3.65 

  -42    2.49  2.53  2.58  2.62  2.66  2.71  2.74  2.78  2.82  2.85  2.89  2.95  3.01  3.07  3.13  3.19  3.23  3.27  3.30  3.34 

  -43    2.28  2.32  2.36  2.40  2.44  2.48  2.51  2.55  2.59  2.62  2.66  2.71  2.76  2.81  2.86  2.91  2.95  2.99  3.03  3.08 

  -44    2.04  2.08  2.12  2.16  2.20  2.24  2.28  2.32  2.36  2.40  2.44  2.48  2.52  2.56  2.61  2.65  2.70  2.76  2.82  2.87 

  -45    1.81  1.85  1.90  1.95  1.99  2.04  2.06  2.09  2.11  2.14  2.16  2.20  2.25  2.30  2.34  2.39  2.44  2.49  2.54  2.59 

  -46    1.67  1.69  1.72  1.74  1.77  1.79  1.82  1.86  1.90  1.93  1.97  2.01  2.05  2.09  2.13  2.17  2.21  2.25  2.29  2.33 

  -47    1.45  1.48  1.52  1.56  1.59  1.63  1.67  1.71  1.75  1.79  1.83  1.86  1.88  1.91  1.94  1.97  2.00  2.04  2.08  2.11 

  -48    1.29  1.31  1.33  1.35  1.38  1.40  1.44  1.48  1.53  1.57  1.62  1.65  1.67  1.70  1.73  1.76  1.81  1.85  1.90  1.95 

  -49    1.16  1.17  1.19  1.20  1.22  1.23  1.27  1.31  1.35  1.39  1.43  1.47  1.51  1.55  1.59  1.63  1.65  1.68  1.70  1.73 

 

  -50    1.03  1.05  1.08  1.10  1.12  1.15  1.17  1.20  1.23  1.25  1.28  1.31  1.35  1.39  1.42  1.46  1.49  1.52  1.55  1.58 

  -51    0.90  0.92  0.94  0.96  0.99  1.01  1.03  1.06  1.08  1.10  1.13  1.16  1.18  1.21  1.23  1.26  1.30  1.33  1.37  1.41 

  -52    0.76  0.78  0.80  0.82  0.85  0.87  0.90  0.93  0.96  1.00  1.03  1.05  1.07  1.08  1.10  1.12  1.16  1.19  1.23  1.27 

  -53    0.67  0.69  0.71  0.73  0.76  0.78  0.80  0.82  0.84  0.86  0.88  0.91  0.93  0.96  0.99  1.02  1.05  1.08  1.11  1.15 

  -54    0.58  0.60  0.61  0.63  0.65  0.67  0.69  0.71  0.73  0.76  0.78  0.80  0.83  0.86  0.88  0.91  0.93  0.95  0.97  1.00 

  -55    0.49  0.51  0.52  0.54  0.55  0.57  0.59  0.61  0.63  0.66  0.68  0.70  0.72  0.74  0.77  0.79  0.82  0.84  0.87  0.90 

  -56    0.40  0.42  0.44  0.46  0.49  0.51  0.52  0.54  0.55  0.57  0.58  0.60  0.62  0.64  0.67  0.69  0.71  0.74  0.76  0.78 

  -57    0.37  0.38  0.39  0.40  0.42  0.43  0.44  0.46  0.47  0.49  0.50  0.52  0.54  0.56  0.59  0.61  0.63  0.66  0.69  0.71 

  -58    0.31  0.32  0.33  0.34  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.44  0.46  0.48  0.50  0.52  0.54  0.55  0.57  0.58 

  -59    0.24  0.25  0.26  0.27  0.29  0.30  0.31  0.33  0.34  0.36  0.37  0.39  0.40  0.42  0.44  0.46  0.48  0.49  0.51  0.53 

 

  -60    0.21  0.22  0.23  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.32  0.34  0.36  0.38  0.40  0.41  0.43  0.44  0.46 

  -61    0.16  0.17  0.17  0.18  0.18  0.19  0.20  0.22  0.23  0.24  0.26  0.27  0.29  0.30  0.32  0.33  0.34  0.36  0.37  0.39 

  -62    0.11  0.12  0.13  0.14  0.16  0.17  0.17  0.17  0.18  0.18  0.18  0.20  0.22  0.24  0.26  0.28  0.29  0.31  0.33  0.34 

  -63    0.08  0.09  0.10  0.11  0.13  0.14  0.15  0.16  0.17  0.19  0.20  0.21  0.21  0.22  0.22  0.23  0.24  0.26  0.27  0.28 

  -64    0.07  0.08  0.09  0.10  0.11  0.12  0.13  0.14  0.14  0.15  0.16  0.17  0.17  0.18  0.18  0.19  0.20  0.21  0.22  0.24 

  -65    0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.10  0.12  0.13  0.14  0.16  0.17  0.19  0.20  0.21 

  -66    0.02  0.03  0.03  0.04  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.09  0.10  0.12  0.13  0.14  0.15  0.15  0.16 

  -67    0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.06  0.07  0.08  0.09  0.10  0.11  0.12  0.12  0.12  0.13  0.13 

  -68    0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.07  0.08  0.09  0.11 

  -69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.07 

 

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.04 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -85    0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.01  0.01  0.00 

  -86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -87    0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

  -88    0.02  0.02  0.03  0.03  0.04  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -89    0.03  0.03  0.03  0.02  0.02  0.02  0.03  0.04  0.04  0.05  0.06  0.05  0.04  0.04  0.03  0.02  0.02  0.03  0.03  0.04 



346 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.03  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00 

   78    0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02 

   77    0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03 

   76    0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.04 

   75    0.13  0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.07  0.07 

   74    0.19  0.18  0.17  0.17  0.16  0.15  0.15  0.16  0.16  0.17  0.17  0.16  0.15  0.15  0.14  0.13  0.13  0.12  0.12  0.11 

   73    0.25  0.24  0.23  0.23  0.22  0.21  0.21  0.20  0.20  0.19  0.19  0.18  0.18  0.17  0.17  0.16  0.16  0.15  0.15  0.14 

   72    0.29  0.29  0.28  0.28  0.27  0.27  0.27  0.26  0.26  0.25  0.25  0.24  0.22  0.21  0.20  0.19  0.19  0.19  0.18  0.18 

   71    0.35  0.35  0.34  0.34  0.33  0.33  0.32  0.31  0.30  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.27  0.26  0.26  0.25 

   70    0.41  0.41  0.40  0.40  0.39  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.32  0.30  0.29  0.28  0.28  0.27  0.27  0.26 

 

   69    0.49  0.48  0.48  0.47  0.47  0.46  0.46  0.45  0.45  0.44  0.44  0.43  0.42  0.40  0.39  0.38  0.37  0.36  0.35  0.34 

   68    0.57  0.57  0.56  0.56  0.55  0.55  0.54  0.53  0.52  0.51  0.50  0.49  0.49  0.48  0.48  0.47  0.45  0.44  0.42  0.41 

   67    0.68  0.67  0.66  0.64  0.63  0.62  0.62  0.61  0.61  0.60  0.60  0.59  0.57  0.56  0.54  0.53  0.52  0.50  0.49  0.47 

   66    0.78  0.76  0.74  0.73  0.71  0.69  0.68  0.67  0.66  0.65  0.64  0.63  0.62  0.62  0.61  0.60  0.59  0.58  0.57  0.56 

   65    0.89  0.88  0.87  0.85  0.84  0.83  0.81  0.79  0.78  0.76  0.74  0.73  0.73  0.72  0.72  0.71  0.69  0.68  0.66  0.65 

   64    1.00  0.99  0.98  0.97  0.96  0.95  0.94  0.92  0.91  0.89  0.88  0.87  0.86  0.84  0.83  0.82  0.81  0.79  0.78  0.76 

   63    1.15  1.14  1.13  1.12  1.11  1.10  1.08  1.05  1.03  1.00  0.98  0.97  0.96  0.95  0.94  0.93  0.90  0.88  0.85  0.83 

   62    1.33  1.31  1.29  1.27  1.25  1.23  1.21  1.18  1.16  1.13  1.11  1.10  1.10  1.09  1.08  1.07  1.04  1.01  0.98  0.95 

   61    1.50  1.48  1.46  1.44  1.42  1.40  1.39  1.37  1.36  1.34  1.33  1.29  1.26  1.23  1.19  1.16  1.14  1.12  1.10  1.08 

   60    1.62  1.61  1.59  1.58  1.56  1.55  1.53  1.51  1.50  1.48  1.46  1.43  1.40  1.38  1.35  1.32  1.30  1.28  1.25  1.23 

 

   59    1.83  1.82  1.80  1.79  1.77  1.76  1.74  1.72  1.70  1.68  1.66  1.62  1.59  1.55  1.52  1.48  1.46  1.43  1.41  1.38 

   58    2.05  2.03  2.00  1.98  1.95  1.93  1.89  1.86  1.82  1.79  1.75  1.74  1.72  1.71  1.69  1.68  1.65  1.62  1.59  1.56 

   57    2.21  2.20  2.18  2.17  2.15  2.14  2.11  2.08  2.04  2.01  1.98  1.95  1.93  1.90  1.88  1.85  1.81  1.77  1.73  1.70 

   56    2.48  2.44  2.41  2.37  2.34  2.30  2.28  2.25  2.23  2.20  2.18  2.14  2.10  2.07  2.03  1.99  1.96  1.93  1.90  1.87 

   55    2.80  2.77  2.74  2.72  2.69  2.66  2.60  2.55  2.49  2.43  2.38  2.35  2.31  2.28  2.24  2.21  2.18  2.16  2.13  2.11 

   54    2.94  2.93  2.91  2.90  2.89  2.87  2.82  2.78  2.73  2.69  2.64  2.61  2.57  2.54  2.50  2.47  2.42  2.38  2.33  2.29 

   53    3.15  3.13  3.12  3.10  3.08  3.06  3.03  3.00  2.96  2.93  2.90  2.86  2.82  2.77  2.73  2.69  2.66  2.64  2.61  2.59 

   52    3.49  3.43  3.37  3.31  3.26  3.20  3.18  3.15  3.13  3.10  3.08  3.05  3.01  2.98  2.94  2.91  2.87  2.83  2.79  2.75 

   51    3.81  3.77  3.72  3.68  3.63  3.59  3.55  3.51  3.46  3.42  3.38  3.33  3.28  3.22  3.17  3.12  3.08  3.04  3.00  2.96 

   50    4.15  4.11  4.07  4.02  3.98  3.94  3.88  3.83  3.77  3.72  3.66  3.61  3.55  3.50  3.44  3.39  3.35  3.31  3.27  3.23 

 

   49    4.43  4.39  4.35  4.30  4.26  4.22  4.18  4.14  4.09  4.05  4.01  3.97  3.94  3.90  3.87  3.83  3.76  3.68  3.61  3.54 

   48    4.60  4.57  4.54  4.51  4.48  4.45  4.43  4.41  4.39  4.37  4.35  4.29  4.23  4.18  4.12  4.06  4.01  3.96  3.90  3.85 

   47    4.88  4.84  4.81  4.77  4.74  4.70  4.66  4.62  4.57  4.53  4.49  4.46  4.43  4.40  4.37  4.34  4.29  4.24  4.19  4.14 

   46    5.19  5.14  5.09  5.04  4.99  4.94  4.92  4.89  4.87  4.85  4.82  4.74  4.67  4.59  4.51  4.44  4.42  4.40  4.38  4.35 

   45    5.49  5.45  5.41  5.37  5.32  5.28  5.23  5.18  5.13  5.08  5.03  4.99  4.95  4.91  4.87  4.83  4.78  4.74  4.69  4.65 

   44    5.85  5.80  5.75  5.70  5.65  5.60  5.54  5.48  5.43  5.37  5.31  5.27  5.24  5.20  5.16  5.12  5.07  5.02  4.98  4.93 

   43    6.17  6.11  6.05  5.98  5.92  5.86  5.82  5.78  5.74  5.69  5.65  5.60  5.55  5.50  5.45  5.40  5.36  5.31  5.27  5.22 

   42    6.60  6.53  6.46  6.39  6.32  6.25  6.20  6.15  6.09  6.04  5.99  5.94  5.89  5.83  5.78  5.73  5.68  5.62  5.57  5.51 

   41    7.16  7.08  7.00  6.91  6.83  6.75  6.67  6.59  6.51  6.43  6.35  6.28  6.22  6.15  6.09  6.02  5.96  5.91  5.85  5.80 

   40    7.74  7.66  7.58  7.49  7.41  7.33  7.23  7.14  7.04  6.95  6.85  6.76  6.67  6.58  6.49  6.40  6.33  6.26  6.18  6.11 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   39    8.25  8.18  8.10  8.03  7.95  7.88  7.79  7.70  7.62  7.53  7.44  7.34  7.24  7.14  7.05  6.95  6.85  6.76  6.66  6.56 

   38    8.68  8.61  8.53  8.46  8.38  8.31  8.23  8.15  8.08  8.00  7.92  7.84  7.76  7.69  7.61  7.53  7.43  7.33  7.23  7.13 

   37    9.27  9.18  9.08  8.99  8.89  8.80  8.72  8.65  8.57  8.50  8.42  8.34  8.26  8.18  8.10  8.02  7.94  7.86  7.78  7.70 

   36    9.41  9.40  9.39  9.38  9.37  9.36  9.27  9.19  9.10  9.02  8.93  8.83  8.74  8.64  8.55  8.45  8.39  8.33  8.26  8.20 

   35    9.42  9.44  9.46  9.48  9.50  9.51  9.50  9.49  9.48  9.46  9.45  9.35  9.26  9.16  9.07  8.97  8.87  8.78  8.68  8.59 

   34    9.83  9.75  9.66  9.58  9.49  9.41  9.42  9.43  9.44  9.44  9.45  9.45  9.45  9.45  9.44  9.44  9.35  9.26  9.18  9.09 

   33   10.25 10.18 10.11 10.04  9.96  9.89  9.82  9.74  9.67  9.59  9.52  9.50  9.49  9.47  9.45  9.43  9.42  9.41  9.40  9.39 

   32   10.65 10.59 10.53 10.47 10.40 10.34 10.26 10.18 10.11 10.03  9.95  9.89  9.82  9.76  9.69  9.63  9.61  9.60  9.58  9.56 

   31   11.19 11.10 11.00 10.91 10.81 10.72 10.65 10.59 10.52 10.46 10.39 10.34 10.28 10.23 10.18 10.12 10.05  9.99  9.92  9.86 

   30   11.61 11.54 11.47 11.40 11.32 11.25 11.18 11.10 11.03 10.95 10.88 10.80 10.72 10.63 10.55 10.47 10.41 10.36 10.30 10.24 

 

   29   12.00 11.94 11.89 11.83 11.77 11.71 11.64 11.58 11.51 11.44 11.37 11.30 11.24 11.17 11.10 11.03 10.94 10.85 10.77 10.68 

   28   12.28 12.23 12.17 12.11 12.06 12.00 11.96 11.91 11.86 11.82 11.77 11.72 11.66 11.60 11.55 11.49 11.44 11.38 11.33 11.27 

   27   12.50 12.46 12.41 12.36 12.32 12.27 12.23 12.18 12.13 12.09 12.04 12.00 11.95 11.91 11.87 11.82 11.77 11.73 11.68 11.63 

   26   12.70 12.66 12.61 12.56 12.52 12.47 12.43 12.38 12.34 12.30 12.25 12.21 12.16 12.12 12.08 12.03 11.99 11.94 11.90 11.86 

   25   12.89 12.85 12.80 12.76 12.72 12.67 12.63 12.59 12.55 12.50 12.46 12.42 12.38 12.34 12.29 12.25 12.21 12.17 12.13 12.08 

   24   13.07 13.03 12.98 12.94 12.90 12.85 12.81 12.77 12.73 12.69 12.65 12.61 12.57 12.53 12.49 12.45 12.41 12.38 12.34 12.30 

   23   13.25 13.21 13.16 13.12 13.08 13.03 12.99 12.96 12.92 12.88 12.84 12.80 12.77 12.73 12.69 12.65 12.61 12.58 12.54 12.50 

   22   13.42 13.38 13.34 13.30 13.25 13.21 13.17 13.14 13.10 13.06 13.02 12.98 12.95 12.91 12.87 12.83 12.79 12.76 12.72 12.68 

   21   13.58 13.54 13.50 13.46 13.42 13.38 13.34 13.31 13.27 13.23 13.19 13.15 13.12 13.08 13.04 13.00 12.97 12.93 12.90 12.87 

   20   13.73 13.69 13.65 13.61 13.57 13.53 13.50 13.46 13.42 13.39 13.35 13.32 13.28 13.24 13.21 13.17 13.14 13.10 13.07 13.04 

 

   19   13.88 13.84 13.80 13.76 13.72 13.68 13.65 13.61 13.57 13.54 13.50 13.47 13.43 13.40 13.37 13.33 13.30 13.27 13.24 13.20 

   18   14.02 13.98 13.95 13.91 13.87 13.83 13.80 13.76 13.72 13.69 13.65 13.62 13.59 13.56 13.52 13.49 13.46 13.42 13.38 13.35 

   17   14.15 14.12 14.08 14.04 14.01 13.97 13.94 13.90 13.86 13.83 13.79 13.76 13.73 13.70 13.66 13.63 13.60 13.56 13.53 13.50 

   16   14.28 14.25 14.21 14.17 14.14 14.10 14.07 14.03 14.00 13.97 13.93 13.90 13.87 13.84 13.80 13.77 13.74 13.71 13.68 13.65 

   15   14.40 14.37 14.33 14.29 14.26 14.22 14.19 14.16 14.13 14.09 14.06 14.03 14.00 13.97 13.93 13.90 13.87 13.84 13.81 13.78 

   14   14.51 14.48 14.44 14.41 14.38 14.34 14.31 14.28 14.25 14.21 14.18 14.15 14.12 14.09 14.06 14.03 14.00 13.97 13.94 13.91 

   13   14.62 14.59 14.55 14.52 14.49 14.45 14.42 14.39 14.36 14.33 14.30 14.27 14.24 14.21 14.18 14.15 14.12 14.09 14.06 14.03 

   12   14.72 14.69 14.66 14.63 14.59 14.56 14.53 14.50 14.47 14.43 14.40 14.37 14.35 14.32 14.29 14.26 14.23 14.20 14.17 14.14 

   11   14.81 14.78 14.75 14.72 14.69 14.66 14.63 14.60 14.57 14.54 14.51 14.48 14.45 14.42 14.39 14.36 14.33 14.31 14.28 14.25 

   10   14.90 14.87 14.84 14.81 14.78 14.75 14.72 14.69 14.66 14.63 14.60 14.57 14.55 14.52 14.49 14.46 14.43 14.41 14.38 14.35 

 

    9   14.98 14.95 14.92 14.89 14.86 14.83 14.80 14.78 14.75 14.72 14.69 14.66 14.64 14.61 14.58 14.55 14.52 14.50 14.47 14.44 

    8   15.05 15.02 14.99 14.96 14.93 14.90 14.87 14.85 14.82 14.79 14.76 14.74 14.71 14.68 14.66 14.63 14.60 14.58 14.55 14.52 

    7   15.11 15.08 15.06 15.03 15.00 14.97 14.95 14.92 14.89 14.87 14.84 14.81 14.79 14.76 14.73 14.70 14.68 14.65 14.62 14.60 

    6   15.17 15.14 15.12 15.09 15.06 15.03 15.01 14.98 14.95 14.93 14.90 14.88 14.85 14.82 14.80 14.77 14.75 14.72 14.69 14.67 

    5   15.21 15.19 15.16 15.13 15.11 15.08 15.06 15.03 15.00 14.98 14.95 14.93 14.90 14.87 14.85 14.82 14.80 14.77 14.75 14.73 

    4   15.25 15.23 15.20 15.17 15.15 15.12 15.10 15.07 15.05 15.03 15.00 14.98 14.95 14.92 14.90 14.87 14.85 14.82 14.80 14.78 

    3   15.28 15.26 15.23 15.21 15.19 15.16 15.14 15.11 15.08 15.06 15.03 15.01 14.98 14.96 14.94 14.91 14.89 14.86 14.84 14.82 

    2   15.29 15.27 15.25 15.23 15.20 15.18 15.16 15.13 15.11 15.09 15.06 15.04 15.01 14.99 14.97 14.94 14.92 14.89 14.87 14.85 

    1   15.30 15.28 15.26 15.24 15.21 15.19 15.17 15.15 15.13 15.10 15.08 15.06 15.03 15.01 14.99 14.96 14.94 14.92 14.90 14.87 

    0   15.30 15.28 15.26 15.24 15.21 15.19 15.17 15.15 15.13 15.11 15.09 15.07 15.05 15.03 15.00 14.98 14.96 14.93 14.91 14.89 

 



348 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   -1   15.28 15.26 15.25 15.23 15.21 15.19 15.17 15.15 15.13 15.10 15.08 15.06 15.04 15.02 15.00 14.98 14.96 14.94 14.92 14.89 

   -2   15.26 15.24 15.23 15.21 15.19 15.17 15.15 15.13 15.11 15.09 15.07 15.05 15.03 15.01 14.99 14.97 14.95 14.93 14.91 14.89 

   -3   15.22 15.21 15.19 15.17 15.16 15.14 15.12 15.11 15.09 15.07 15.05 15.03 15.01 14.99 14.97 14.95 14.93 14.91 14.89 14.87 

   -4   15.18 15.17 15.15 15.13 15.12 15.10 15.08 15.07 15.05 15.03 15.01 14.99 14.98 14.96 14.94 14.92 14.90 14.89 14.87 14.85 

   -5   15.12 15.11 15.09 15.08 15.07 15.05 15.04 15.02 15.00 14.99 14.97 14.95 14.94 14.92 14.90 14.88 14.86 14.85 14.83 14.81 

   -6   15.05 15.04 15.02 15.01 15.00 14.98 14.97 14.95 14.94 14.93 14.91 14.90 14.88 14.86 14.85 14.83 14.82 14.80 14.78 14.77 

   -7   14.96 14.95 14.94 14.93 14.92 14.91 14.90 14.88 14.87 14.86 14.84 14.83 14.81 14.80 14.79 14.77 14.76 14.74 14.72 14.71 

   -8   14.87 14.86 14.85 14.84 14.83 14.82 14.81 14.80 14.79 14.77 14.76 14.75 14.74 14.73 14.71 14.70 14.69 14.67 14.66 14.65 

   -9   14.76 14.75 14.75 14.74 14.73 14.72 14.71 14.70 14.69 14.68 14.67 14.66 14.65 14.64 14.63 14.62 14.61 14.59 14.58 14.57 

 

  -10   14.63 14.63 14.62 14.62 14.62 14.61 14.60 14.60 14.59 14.58 14.57 14.56 14.55 14.54 14.53 14.52 14.51 14.50 14.49 14.48 

  -11   14.50 14.50 14.49 14.49 14.49 14.48 14.48 14.47 14.46 14.46 14.45 14.44 14.44 14.43 14.42 14.41 14.40 14.40 14.39 14.38 

  -12   14.34 14.34 14.34 14.34 14.34 14.34 14.34 14.33 14.33 14.33 14.32 14.32 14.31 14.31 14.31 14.30 14.29 14.29 14.28 14.27 

  -13   14.17 14.18 14.18 14.18 14.19 14.19 14.19 14.19 14.19 14.18 14.18 14.18 14.17 14.17 14.17 14.16 14.16 14.15 14.15 14.15 

  -14   13.98 13.99 13.99 14.00 14.01 14.01 14.02 14.02 14.02 14.03 14.03 14.03 14.03 14.03 14.02 14.02 14.02 14.01 14.01 14.01 

  -15   13.77 13.78 13.79 13.80 13.81 13.82 13.83 13.83 13.84 13.85 13.85 13.85 13.86 13.86 13.86 13.86 13.86 13.86 13.86 13.86 

  -16   13.56 13.57 13.59 13.60 13.62 13.63 13.64 13.65 13.66 13.66 13.67 13.68 13.68 13.69 13.70 13.70 13.70 13.70 13.70 13.70 

  -17   13.32 13.33 13.35 13.36 13.38 13.39 13.41 13.42 13.43 13.45 13.46 13.47 13.48 13.49 13.50 13.51 13.52 13.52 13.53 13.54 

  -18   13.05 13.07 13.10 13.12 13.14 13.16 13.18 13.19 13.21 13.23 13.24 13.25 13.27 13.28 13.29 13.30 13.31 13.32 13.33 13.34 

  -19   12.76 12.79 12.82 12.85 12.87 12.90 12.92 12.94 12.96 12.97 12.99 13.01 13.03 13.05 13.07 13.09 13.10 13.12 13.13 13.14 

 

  -20   12.47 12.50 12.53 12.56 12.59 12.62 12.65 12.67 12.70 12.73 12.75 12.77 12.78 12.80 12.82 12.83 12.85 12.87 12.89 12.91 

  -21   12.09 12.13 12.17 12.21 12.25 12.29 12.32 12.36 12.39 12.42 12.45 12.48 12.51 12.54 12.56 12.59 12.61 12.64 12.66 12.68 

  -22   11.60 11.65 11.70 11.75 11.80 11.85 11.90 11.95 11.99 12.04 12.09 12.13 12.18 12.22 12.27 12.31 12.33 12.36 12.38 12.40 

  -23   10.96 11.03 11.11 11.18 11.26 11.33 11.39 11.45 11.51 11.57 11.63 11.69 11.75 11.80 11.86 11.92 11.96 11.99 12.03 12.07 

  -24   10.29 10.36 10.42 10.49 10.55 10.62 10.71 10.80 10.88 10.97 11.06 11.14 11.22 11.29 11.37 11.45 11.49 11.53 11.57 11.60 

  -25    9.87  9.91  9.94  9.98 10.01 10.05 10.11 10.16 10.22 10.27 10.33 10.44 10.54 10.65 10.75 10.86 10.93 10.99 11.06 11.12 

  -26   10.08 10.01  9.94  9.86  9.79  9.71  9.74  9.78  9.81  9.85  9.88  9.92  9.96 10.00 10.03 10.07 10.17 10.27 10.38 10.48 

  -27    9.50  9.59  9.68  9.77  9.86  9.95  9.86  9.77  9.68  9.59  9.49  9.52  9.54  9.57  9.60  9.62  9.67  9.73  9.78  9.84 

  -28    9.09  9.15  9.21  9.27  9.33  9.39  9.47  9.55  9.62  9.70  9.78  9.69  9.61  9.52  9.42  9.33  9.35  9.36  9.37  9.39 

  -29    8.47  8.55  8.64  8.73  8.81  8.90  8.98  9.06  9.13  9.21  9.29  9.36  9.43  9.50  9.57  9.64  9.54  9.45  9.35  9.24 

 

  -30    7.81  7.91  8.00  8.10  8.20  8.30  8.39  8.49  8.58  8.67  8.77  8.85  8.93  9.00  9.08  9.16  9.23  9.29  9.36  9.42 

  -31    7.17  7.27  7.36  7.46  7.56  7.66  7.75  7.85  7.94  8.03  8.13  8.22  8.32  8.42  8.51  8.61  8.69  8.78  8.86  8.95 

  -32    6.67  6.74  6.82  6.90  6.97  7.05  7.14  7.24  7.33  7.42  7.52  7.62  7.72  7.82  7.92  8.02  8.11  8.21  8.30  8.40 

  -33    6.28  6.34  6.40  6.46  6.52  6.58  6.66  6.73  6.81  6.88  6.96  7.04  7.13  7.21  7.30  7.38  7.48  7.59  7.69  7.79 

  -34    5.86  5.92  5.97  6.03  6.09  6.15  6.21  6.28  6.34  6.41  6.47  6.54  6.62  6.69  6.77  6.84  6.93  7.01  7.10  7.19 

  -35    5.51  5.56  5.62  5.67  5.73  5.78  5.84  5.91  5.97  6.04  6.10  6.16  6.21  6.27  6.32  6.38  6.46  6.55  6.63  6.72 

  -36    5.20  5.26  5.31  5.37  5.42  5.48  5.52  5.56  5.60  5.64  5.68  5.74  5.81  5.87  5.94  6.00  6.07  6.14  6.20  6.27 

  -37    4.87  4.91  4.95  5.00  5.04  5.08  5.13  5.18  5.22  5.27  5.32  5.39  5.45  5.52  5.58  5.65  5.71  5.77  5.83  5.89 

  -38    4.73  4.76  4.79  4.82  4.85  4.88  4.90  4.92  4.94  4.95  4.97  5.03  5.10  5.16  5.23  5.29  5.35  5.42  5.48  5.55 

  -39    4.40  4.46  4.52  4.58  4.65  4.71  4.72  4.72  4.73  4.74  4.74  4.77  4.80  4.82  4.85  4.88  4.95  5.03  5.10  5.17 

 



349 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

  -40    4.06  4.12  4.19  4.25  4.31  4.38  4.43  4.47  4.52  4.56  4.61  4.61  4.61  4.61  4.60  4.60  4.65  4.70  4.74  4.79 

  -41    3.71  3.77  3.83  3.89  3.95  4.01  4.08  4.14  4.21  4.28  4.35  4.39  4.44  4.48  4.53  4.57  4.56  4.56  4.55  4.54 

  -42    3.38  3.43  3.49  3.55  3.60  3.66  3.72  3.79  3.86  3.92  3.99  4.04  4.09  4.15  4.20  4.25  4.30  4.35  4.41  4.46 

  -43    3.12  3.16  3.20  3.24  3.28  3.32  3.37  3.43  3.49  3.54  3.60  3.67  3.75  3.83  3.90  3.98  4.03  4.07  4.12  4.16 

  -44    2.93  2.97  3.01  3.05  3.10  3.14  3.16  3.18  3.21  3.23  3.25  3.32  3.39  3.46  3.54  3.61  3.69  3.76  3.84  3.92 

  -45    2.64  2.68  2.72  2.76  2.81  2.85  2.89  2.94  2.98  3.03  3.07  3.12  3.16  3.21  3.25  3.30  3.36  3.41  3.47  3.53 

  -46    2.37  2.42  2.46  2.51  2.56  2.61  2.66  2.71  2.76  2.82  2.87  2.90  2.93  2.96  2.99  3.02  3.07  3.12  3.17  3.22 

  -47    2.15  2.19  2.22  2.26  2.30  2.34  2.40  2.46  2.53  2.59  2.66  2.70  2.74  2.77  2.81  2.85  2.89  2.93  2.96  3.00 

  -48    2.00  2.03  2.06  2.10  2.13  2.16  2.20  2.24  2.28  2.32  2.36  2.42  2.47  2.53  2.59  2.65  2.69  2.73  2.78  2.82 

  -49    1.75  1.80  1.84  1.89  1.94  1.99  2.02  2.06  2.09  2.13  2.16  2.20  2.25  2.30  2.34  2.39  2.45  2.51  2.57  2.63 

 

  -50    1.61  1.64  1.68  1.72  1.75  1.79  1.83  1.88  1.92  1.96  2.01  2.05  2.09  2.13  2.17  2.21  2.25  2.29  2.33  2.38 

  -51    1.45  1.48  1.51  1.54  1.57  1.60  1.64  1.69  1.74  1.78  1.83  1.87  1.90  1.94  1.97  2.01  2.05  2.08  2.12  2.16 

  -52    1.31  1.34  1.37  1.40  1.44  1.47  1.51  1.54  1.58  1.62  1.66  1.70  1.73  1.77  1.80  1.84  1.88  1.91  1.95  1.98 

  -53    1.18  1.20  1.23  1.25  1.28  1.30  1.33  1.37  1.41  1.44  1.48  1.51  1.54  1.56  1.59  1.62  1.66  1.71  1.75  1.79 

  -54    1.02  1.05  1.09  1.12  1.15  1.19  1.22  1.26  1.29  1.32  1.36  1.39  1.43  1.46  1.49  1.53  1.55  1.58  1.60  1.63 

  -55    0.93  0.96  0.98  1.01  1.04  1.07  1.09  1.11  1.12  1.14  1.16  1.20  1.23  1.27  1.31  1.35  1.38  1.42  1.45  1.49 

  -56    0.81  0.83  0.85  0.87  0.90  0.92  0.95  0.97  1.00  1.03  1.06  1.09  1.13  1.16  1.19  1.23  1.26  1.28  1.31  1.33 

  -57    0.74  0.76  0.78  0.80  0.83  0.85  0.87  0.89  0.91  0.93  0.95  0.98  1.01  1.04  1.07  1.10  1.13  1.16  1.19  1.22 

  -58    0.60  0.63  0.66  0.69  0.72  0.75  0.77  0.80  0.83  0.85  0.88  0.90  0.92  0.93  0.95  0.97  1.00  1.04  1.07  1.10 

  -59    0.55  0.57  0.59  0.61  0.64  0.66  0.68  0.70  0.71  0.73  0.75  0.78  0.80  0.83  0.86  0.89  0.91  0.93  0.94  0.96 

 

  -60    0.47  0.48  0.50  0.51  0.53  0.54  0.56  0.59  0.61  0.63  0.66  0.69  0.71  0.74  0.77  0.80  0.82  0.83  0.85  0.86 

  -61    0.40  0.42  0.44  0.46  0.48  0.50  0.52  0.53  0.55  0.57  0.59  0.61  0.63  0.65  0.67  0.69  0.71  0.74  0.76  0.79 

  -62    0.36  0.37  0.39  0.40  0.42  0.43  0.45  0.46  0.48  0.49  0.51  0.53  0.55  0.57  0.59  0.61  0.63  0.66  0.68  0.70 

  -63    0.30  0.31  0.33  0.35  0.36  0.38  0.40  0.41  0.43  0.45  0.47  0.48  0.50  0.51  0.53  0.54  0.56  0.57  0.59  0.60 

  -64    0.25  0.27  0.28  0.30  0.32  0.34  0.35  0.36  0.38  0.39  0.40  0.41  0.43  0.44  0.46  0.47  0.49  0.50  0.52  0.54 

  -65    0.23  0.24  0.25  0.26  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.36  0.37  0.39  0.40  0.42  0.44  0.45  0.47  0.48 

  -66    0.17  0.18  0.19  0.20  0.22  0.23  0.24  0.25  0.26  0.28  0.29  0.31  0.32  0.34  0.35  0.37  0.38  0.40  0.41  0.43 

  -67    0.13  0.14  0.16  0.17  0.18  0.20  0.21  0.22  0.22  0.23  0.24  0.25  0.27  0.29  0.30  0.32  0.33  0.35  0.36  0.38 

  -68    0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.17  0.19  0.20  0.22  0.23  0.24  0.24  0.25  0.26  0.27  0.29  0.31  0.32 

  -69    0.08  0.09  0.10  0.11  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.18  0.20  0.21  0.23  0.24  0.25  0.26  0.28 

 

  -70    0.06  0.07  0.07  0.08  0.08  0.09  0.10  0.11  0.12  0.14  0.15  0.16  0.18  0.19  0.20  0.22  0.22  0.23  0.23  0.24 

  -71    0.04  0.05  0.07  0.08  0.09  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.14  0.15  0.16  0.18  0.19  0.19  0.20  0.20 

  -72    0.02  0.02  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.07  0.08  0.09  0.11  0.13  0.14  0.16  0.17  0.17  0.18  0.18 

  -73    0.02  0.03  0.03  0.04  0.04  0.05  0.06  0.06  0.07  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.13  0.14  0.15 

  -74    0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.06  0.07  0.08  0.08  0.09  0.09  0.10  0.11  0.12  0.13  0.14 

  -75    0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09  0.09 

  -76    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.09  0.09 

  -77    0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.04  0.05  0.06  0.07  0.07  0.08  0.09 

  -78    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.04  0.05  0.06  0.07  0.07  0.07  0.06  0.06 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.05  0.05 

 

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04 

  -81    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.03  0.03  0.04 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.04 

  -84    0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

  -85    0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04 

  -86    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03 

  -87    0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -88    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -89    0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03 



350 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.00 

   76    0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   75    0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02 

   74    0.11  0.10  0.08  0.07  0.06  0.05  0.06  0.06  0.07  0.08  0.08  0.07  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.02 

   73    0.14  0.13  0.12  0.12  0.11  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04 

   72    0.18  0.17  0.15  0.14  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.10  0.09  0.09  0.08  0.08  0.08  0.07  0.07 

   71    0.24  0.22  0.21  0.19  0.17  0.16  0.16  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.10 

   70    0.26  0.26  0.25  0.25  0.24  0.24  0.23  0.23  0.22  0.22  0.21  0.20  0.19  0.18  0.17  0.16  0.15  0.14  0.14  0.13 

 

   69    0.33  0.32  0.32  0.31  0.31  0.30  0.28  0.27  0.26  0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.19  0.19  0.18  0.18 

   68    0.39  0.38  0.37  0.35  0.34  0.33  0.32  0.31  0.31  0.30  0.29  0.28  0.27  0.27  0.26  0.25  0.24  0.23  0.23  0.22 

   67    0.46  0.45  0.45  0.44  0.44  0.43  0.41  0.39  0.37  0.36  0.34  0.33  0.32  0.32  0.31  0.30  0.29  0.28  0.27  0.26 

   66    0.55  0.53  0.52  0.50  0.49  0.47  0.46  0.45  0.44  0.43  0.42  0.41  0.40  0.39  0.38  0.37  0.36  0.34  0.33  0.31 

   65    0.63  0.61  0.59  0.57  0.55  0.53  0.52  0.51  0.51  0.50  0.49  0.48  0.46  0.45  0.43  0.42  0.41  0.40  0.38  0.37 

   64    0.75  0.73  0.71  0.69  0.67  0.65  0.63  0.62  0.60  0.59  0.57  0.56  0.54  0.53  0.51  0.50  0.48  0.47  0.45  0.44 

   63    0.80  0.79  0.78  0.76  0.75  0.74  0.72  0.71  0.69  0.68  0.66  0.64  0.62  0.60  0.58  0.56  0.55  0.54  0.53  0.52 

   62    0.92  0.91  0.90  0.90  0.89  0.88  0.85  0.83  0.80  0.77  0.75  0.73  0.71  0.69  0.67  0.65  0.63  0.61  0.59  0.58 

   61    1.06  1.04  1.03  1.01  1.00  0.98  0.96  0.93  0.91  0.88  0.86  0.84  0.82  0.80  0.78  0.76  0.74  0.71  0.69  0.67 

   60    1.21  1.19  1.16  1.14  1.11  1.09  1.07  1.05  1.04  1.02  1.00  0.97  0.95  0.92  0.89  0.87  0.84  0.82  0.80  0.77 

 

   59    1.36  1.33  1.30  1.27  1.24  1.21  1.18  1.16  1.13  1.11  1.08  1.07  1.05  1.04  1.02  1.01  0.97  0.93  0.90  0.86 

   58    1.53  1.50  1.47  1.45  1.42  1.39  1.36  1.32  1.29  1.26  1.23  1.20  1.17  1.14  1.11  1.08  1.06  1.05  1.03  1.02 

   57    1.66  1.63  1.61  1.58  1.56  1.53  1.51  1.48  1.46  1.43  1.41  1.37  1.34  1.31  1.27  1.24  1.21  1.19  1.16  1.14 

   56    1.84  1.82  1.79  1.77  1.74  1.72  1.69  1.65  1.62  1.58  1.55  1.51  1.47  1.43  1.40  1.36  1.33  1.30  1.27  1.25 

   55    2.08  2.05  2.02  1.98  1.95  1.92  1.88  1.83  1.79  1.75  1.71  1.68  1.64  1.61  1.58  1.55  1.51  1.48  1.45  1.41 

   54    2.24  2.21  2.18  2.16  2.13  2.10  2.07  2.04  2.00  1.97  1.94  1.89  1.83  1.78  1.73  1.68  1.65  1.61  1.58  1.55 

   53    2.56  2.51  2.47  2.42  2.38  2.33  2.28  2.23  2.18  2.14  2.09  2.06  2.03  1.99  1.96  1.93  1.88  1.83  1.78  1.74 

   52    2.71  2.68  2.65  2.62  2.59  2.56  2.50  2.44  2.38  2.32  2.26  2.21  2.17  2.13  2.08  2.04  2.02  1.99  1.97  1.94 

   51    2.92  2.88  2.84  2.79  2.75  2.71  2.67  2.62  2.58  2.54  2.50  2.46  2.41  2.37  2.33  2.29  2.24  2.18  2.13  2.08 

   50    3.19  3.14  3.10  3.05  3.01  2.96  2.93  2.89  2.86  2.82  2.79  2.74  2.68  2.63  2.58  2.53  2.48  2.43  2.38  2.34 

 

   49    3.47  3.42  3.37  3.32  3.27  3.22  3.17  3.11  3.06  3.01  2.96  2.91  2.87  2.82  2.78  2.73  2.69  2.64  2.60  2.56 

   48    3.80  3.74  3.68  3.62  3.57  3.51  3.45  3.39  3.33  3.27  3.21  3.15  3.09  3.03  2.97  2.91  2.87  2.83  2.79  2.75 

   47    4.09  4.04  3.98  3.93  3.87  3.82  3.75  3.68  3.61  3.54  3.47  3.42  3.37  3.32  3.28  3.23  3.16  3.09  3.02  2.95 

   46    4.33  4.28  4.24  4.19  4.15  4.10  4.05  3.99  3.94  3.88  3.83  3.76  3.69  3.62  3.55  3.48  3.42  3.36  3.30  3.24 

   45    4.60  4.54  4.48  4.43  4.37  4.31  4.27  4.22  4.18  4.13  4.09  4.04  4.00  3.95  3.91  3.86  3.78  3.70  3.62  3.54 

   44    4.88  4.82  4.75  4.69  4.62  4.56  4.52  4.48  4.43  4.39  4.35  4.31  4.26  4.22  4.17  4.13  4.06  3.98  3.91  3.84 

   43    5.18  5.12  5.05  4.99  4.92  4.86  4.81  4.77  4.72  4.68  4.63  4.58  4.53  4.47  4.42  4.37  4.31  4.25  4.19  4.14 

   42    5.46  5.40  5.34  5.27  5.21  5.15  5.11  5.07  5.02  4.98  4.94  4.87  4.80  4.73  4.66  4.59  4.53  4.47  4.41  4.36 

   41    5.74  5.68  5.63  5.57  5.52  5.46  5.41  5.36  5.30  5.25  5.20  5.13  5.06  4.99  4.93  4.86  4.82  4.78  4.73  4.69 

   40    6.04  5.97  5.91  5.84  5.78  5.71  5.66  5.61  5.56  5.51  5.46  5.41  5.36  5.30  5.25  5.20  5.15  5.09  5.04  4.98 

 



351 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   39    6.47  6.40  6.33  6.27  6.20  6.13  6.06  5.99  5.92  5.85  5.78  5.72  5.65  5.59  5.53  5.47  5.41  5.34  5.28  5.22 

   38    7.03  6.95  6.86  6.78  6.69  6.61  6.51  6.41  6.31  6.21  6.11  6.04  5.98  5.91  5.85  5.78  5.73  5.68  5.62  5.57 

   37    7.62  7.52  7.42  7.32  7.23  7.13  7.02  6.91  6.80  6.69  6.58  6.49  6.41  6.33  6.24  6.16  6.07  5.99  5.91  5.82 

   36    8.14  8.05  7.95  7.86  7.77  7.68  7.57  7.45  7.34  7.23  7.12  7.01  6.91  6.80  6.70  6.60  6.50  6.41  6.31  6.22 

   35    8.49  8.43  8.37  8.30  8.24  8.18  8.08  7.99  7.89  7.79  7.70  7.59  7.47  7.36  7.25  7.14  7.02  6.90  6.79  6.67 

   34    9.00  8.92  8.84  8.75  8.67  8.59  8.52  8.45  8.39  8.32  8.25  8.14  8.04  7.93  7.82  7.72  7.59  7.46  7.34  7.21 

   33    9.38  9.30  9.23  9.15  9.08  9.00  8.93  8.86  8.78  8.71  8.64  8.56  8.47  8.39  8.30  8.22  8.11  7.99  7.88  7.77 

   32    9.54  9.50  9.45  9.41  9.36  9.32  9.25  9.19  9.12  9.06  8.99  8.93  8.86  8.80  8.73  8.67  8.58  8.49  8.40  8.32 

   31    9.79  9.79  9.78  9.78  9.77  9.76  9.67  9.59  9.50  9.42  9.33  9.26  9.20  9.13  9.07  9.00  8.93  8.85  8.78  8.71 

   30   10.18 10.11 10.05  9.98  9.92  9.85  9.84  9.82  9.80  9.79  9.77  9.70  9.63  9.57  9.50  9.43  9.36  9.30  9.23  9.17 

 

   29   10.59 10.53 10.46 10.40 10.33 10.27 10.22 10.17 10.12 10.07 10.02  9.98  9.95  9.91  9.87  9.83  9.76  9.69  9.63  9.56 

   28   11.22 11.14 11.06 10.98 10.90 10.82 10.73 10.64 10.54 10.45 10.36 10.34 10.32 10.30 10.27 10.25 10.17 10.08 10.00  9.92 

   27   11.58 11.52 11.46 11.40 11.34 11.28 11.23 11.18 11.12 11.07 11.02 10.95 10.89 10.82 10.76 10.69 10.61 10.54 10.46 10.39 

   26   11.81 11.76 11.72 11.67 11.62 11.57 11.52 11.48 11.43 11.38 11.33 11.27 11.22 11.16 11.11 11.05 10.98 10.91 10.85 10.78 

   25   12.04 12.00 11.95 11.91 11.86 11.82 11.78 11.73 11.69 11.64 11.60 11.54 11.48 11.43 11.37 11.31 11.25 11.19 11.14 11.08 

   24   12.26 12.21 12.17 12.12 12.08 12.03 11.99 11.94 11.90 11.85 11.81 11.76 11.71 11.67 11.62 11.57 11.51 11.45 11.40 11.34 

   23   12.46 12.41 12.37 12.32 12.28 12.23 12.19 12.15 12.11 12.07 12.03 11.98 11.94 11.89 11.85 11.80 11.75 11.70 11.64 11.59 

   22   12.64 12.60 12.56 12.52 12.47 12.43 12.39 12.36 12.32 12.29 12.25 12.20 12.15 12.11 12.06 12.01 11.96 11.91 11.87 11.82 

   21   12.83 12.79 12.75 12.71 12.67 12.63 12.59 12.55 12.51 12.47 12.43 12.39 12.35 12.30 12.26 12.22 12.18 12.13 12.09 12.04 

   20   13.00 12.97 12.93 12.89 12.86 12.82 12.78 12.75 12.71 12.67 12.63 12.59 12.55 12.51 12.47 12.43 12.38 12.33 12.29 12.24 

 

   19   13.17 13.13 13.10 13.06 13.02 12.98 12.95 12.91 12.88 12.84 12.81 12.77 12.73 12.69 12.65 12.61 12.57 12.53 12.48 12.44 

   18   13.31 13.28 13.25 13.22 13.19 13.16 13.12 13.09 13.05 13.02 12.98 12.94 12.90 12.87 12.83 12.79 12.75 12.71 12.67 12.63 

   17   13.46 13.43 13.40 13.37 13.33 13.30 13.27 13.24 13.21 13.17 13.14 13.10 13.07 13.03 13.00 12.96 12.92 12.88 12.83 12.79 

   16   13.62 13.59 13.56 13.53 13.49 13.46 13.43 13.40 13.37 13.33 13.30 13.27 13.23 13.20 13.16 13.13 13.09 13.06 13.02 12.99 

   15   13.75 13.72 13.69 13.66 13.63 13.60 13.57 13.53 13.50 13.46 13.43 13.40 13.37 13.34 13.30 13.27 13.23 13.19 13.16 13.12 

   14   13.88 13.85 13.82 13.79 13.76 13.73 13.70 13.67 13.64 13.60 13.57 13.54 13.51 13.48 13.44 13.41 13.38 13.34 13.31 13.27 

   13   14.00 13.97 13.95 13.92 13.89 13.86 13.83 13.80 13.77 13.74 13.71 13.68 13.64 13.61 13.57 13.54 13.51 13.47 13.44 13.40 

   12   14.11 14.08 14.06 14.03 14.00 13.97 13.94 13.91 13.88 13.85 13.82 13.79 13.77 13.74 13.71 13.68 13.65 13.61 13.58 13.54 

   11   14.22 14.19 14.17 14.14 14.11 14.08 14.05 14.03 14.00 13.97 13.94 13.91 13.88 13.85 13.82 13.79 13.76 13.73 13.69 13.66 

   10   14.32 14.29 14.27 14.24 14.21 14.18 14.15 14.13 14.10 14.07 14.04 14.01 13.99 13.96 13.93 13.90 13.87 13.84 13.80 13.77 

 

    9   14.41 14.39 14.36 14.33 14.31 14.28 14.25 14.23 14.20 14.17 14.14 14.11 14.09 14.06 14.03 14.00 13.97 13.94 13.91 13.88 

    8   14.49 14.47 14.44 14.41 14.39 14.36 14.33 14.31 14.28 14.26 14.23 14.20 14.18 14.15 14.12 14.09 14.06 14.03 14.00 13.97 

    7   14.57 14.55 14.52 14.49 14.47 14.44 14.41 14.39 14.36 14.34 14.31 14.28 14.26 14.23 14.20 14.17 14.14 14.11 14.09 14.06 

    6   14.64 14.62 14.59 14.56 14.54 14.51 14.48 14.46 14.43 14.41 14.38 14.35 14.33 14.30 14.27 14.24 14.21 14.18 14.16 14.13 

    5   14.70 14.68 14.65 14.62 14.60 14.57 14.54 14.52 14.49 14.47 14.44 14.41 14.39 14.36 14.34 14.31 14.28 14.26 14.23 14.20 

    4   14.75 14.73 14.70 14.67 14.65 14.62 14.60 14.57 14.55 14.52 14.50 14.47 14.45 14.42 14.40 14.37 14.34 14.32 14.29 14.26 

    3   14.79 14.77 14.74 14.72 14.70 14.67 14.65 14.62 14.59 14.57 14.54 14.52 14.49 14.47 14.44 14.42 14.39 14.37 14.34 14.31 

    2   14.82 14.80 14.77 14.75 14.73 14.70 14.68 14.65 14.63 14.61 14.58 14.56 14.53 14.51 14.48 14.46 14.43 14.41 14.38 14.36 

    1   14.85 14.83 14.80 14.78 14.76 14.73 14.71 14.68 14.66 14.64 14.61 14.59 14.56 14.54 14.51 14.49 14.46 14.44 14.41 14.39 

    0   14.86 14.84 14.82 14.80 14.77 14.75 14.73 14.70 14.68 14.66 14.63 14.61 14.58 14.56 14.53 14.51 14.49 14.46 14.44 14.41 

 



352 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   -1   14.87 14.85 14.83 14.81 14.78 14.76 14.74 14.71 14.69 14.67 14.64 14.62 14.60 14.58 14.55 14.53 14.51 14.48 14.46 14.43 

   -2   14.87 14.85 14.83 14.81 14.78 14.76 14.74 14.72 14.70 14.67 14.65 14.63 14.60 14.58 14.56 14.53 14.51 14.49 14.47 14.44 

   -3   14.85 14.83 14.81 14.79 14.77 14.75 14.73 14.71 14.69 14.66 14.64 14.62 14.60 14.58 14.55 14.53 14.51 14.49 14.47 14.44 

   -4   14.83 14.81 14.79 14.77 14.75 14.73 14.71 14.69 14.67 14.65 14.63 14.61 14.59 14.57 14.54 14.52 14.50 14.48 14.46 14.43 

   -5   14.79 14.77 14.76 14.74 14.72 14.70 14.68 14.66 14.64 14.62 14.60 14.58 14.56 14.54 14.52 14.50 14.48 14.46 14.44 14.41 

   -6   14.75 14.73 14.72 14.70 14.68 14.66 14.64 14.63 14.61 14.59 14.57 14.55 14.53 14.51 14.49 14.47 14.45 14.43 14.41 14.39 

   -7   14.69 14.68 14.66 14.64 14.63 14.61 14.59 14.58 14.56 14.54 14.52 14.50 14.49 14.47 14.45 14.43 14.41 14.40 14.38 14.36 

   -8   14.63 14.62 14.60 14.58 14.57 14.55 14.54 14.52 14.50 14.49 14.47 14.46 14.44 14.42 14.41 14.39 14.37 14.36 14.34 14.32 

   -9   14.55 14.54 14.52 14.51 14.50 14.48 14.47 14.45 14.44 14.43 14.41 14.40 14.38 14.36 14.35 14.33 14.32 14.30 14.28 14.27 

 

  -10   14.47 14.46 14.44 14.43 14.42 14.40 14.39 14.38 14.37 14.35 14.34 14.33 14.31 14.29 14.28 14.26 14.25 14.23 14.22 14.21 

  -11   14.37 14.36 14.35 14.34 14.32 14.31 14.30 14.29 14.28 14.27 14.26 14.25 14.23 14.22 14.21 14.19 14.18 14.16 14.15 14.14 

  -12   14.26 14.25 14.24 14.23 14.22 14.21 14.20 14.19 14.18 14.17 14.16 14.15 14.14 14.13 14.12 14.11 14.10 14.08 14.07 14.06 

  -13   14.14 14.13 14.13 14.12 14.11 14.10 14.09 14.09 14.08 14.07 14.06 14.05 14.04 14.03 14.02 14.01 14.00 13.99 13.98 13.97 

  -14   14.00 14.00 13.99 13.99 13.99 13.98 13.98 13.97 13.96 13.96 13.95 13.94 13.94 13.93 13.92 13.91 13.90 13.89 13.88 13.87 

  -15   13.86 13.86 13.86 13.86 13.85 13.85 13.85 13.84 13.84 13.84 13.83 13.83 13.82 13.81 13.81 13.80 13.79 13.79 13.78 13.77 

  -16   13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.69 13.69 13.69 13.68 13.68 13.67 13.66 13.66 

  -17   13.54 13.54 13.55 13.55 13.55 13.55 13.55 13.55 13.55 13.55 13.55 13.55 13.55 13.55 13.55 13.55 13.55 13.54 13.54 13.54 

  -18   13.35 13.36 13.36 13.37 13.38 13.38 13.39 13.39 13.39 13.40 13.40 13.40 13.40 13.40 13.40 13.40 13.40 13.40 13.40 13.40 

  -19   13.15 13.16 13.17 13.18 13.19 13.20 13.21 13.21 13.22 13.23 13.23 13.24 13.24 13.24 13.25 13.25 13.25 13.26 13.26 13.26 

 

  -20   12.93 12.95 12.96 12.98 13.00 13.01 13.02 13.03 13.04 13.05 13.06 13.07 13.07 13.08 13.09 13.09 13.10 13.10 13.10 13.11 

  -21   12.70 12.72 12.75 12.77 12.79 12.81 12.82 12.84 12.85 12.86 12.87 12.88 12.89 12.90 12.91 12.92 12.93 12.93 12.94 12.95 

  -22   12.42 12.46 12.49 12.52 12.56 12.59 12.61 12.62 12.64 12.66 12.67 12.68 12.70 12.71 12.72 12.73 12.74 12.75 12.76 12.77 

  -23   12.10 12.13 12.15 12.18 12.21 12.23 12.28 12.32 12.36 12.41 12.45 12.47 12.49 12.51 12.52 12.54 12.55 12.57 12.58 12.59 

  -24   11.64 11.69 11.73 11.77 11.82 11.86 11.92 11.97 12.03 12.09 12.14 12.18 12.22 12.26 12.29 12.33 12.35 12.36 12.38 12.40 

  -25   11.19 11.23 11.28 11.32 11.36 11.40 11.46 11.53 11.59 11.66 11.72 11.80 11.87 11.95 12.02 12.10 12.12 12.15 12.17 12.19 

  -26   10.58 10.64 10.70 10.77 10.83 10.89 10.97 11.05 11.12 11.20 11.28 11.36 11.43 11.51 11.58 11.66 11.73 11.79 11.86 11.93 

  -27    9.89  9.97 10.05 10.12 10.20 10.28 10.38 10.48 10.58 10.68 10.78 10.86 10.94 11.02 11.10 11.18 11.27 11.36 11.46 11.55 

  -28    9.40  9.45  9.50  9.55  9.59  9.64  9.73  9.82  9.91 10.00 10.09 10.21 10.33 10.44 10.56 10.68 10.78 10.87 10.97 11.06 

  -29    9.14  9.16  9.17  9.19  9.21  9.22  9.26  9.30  9.34  9.37  9.41  9.53  9.65  9.77  9.89 10.01 10.14 10.26 10.39 10.51 

 

  -30    9.49  9.39  9.29  9.19  9.08  8.97  8.95  8.93  8.90  8.88  8.85  8.95  9.05  9.15  9.25  9.35  9.48  9.61  9.74  9.87 

  -31    9.03  9.09  9.15  9.21  9.27  9.33  9.22  9.10  8.98  8.86  8.73  8.75  8.76  8.77  8.79  8.80  8.91  9.02  9.12  9.23 

  -32    8.49  8.56  8.63  8.70  8.77  8.84  8.91  8.98  9.06  9.13  9.20  9.05  8.90  8.75  8.59  8.43  8.50  8.57  8.64  8.71 

  -33    7.90  8.00  8.09  8.19  8.29  8.39  8.47  8.54  8.62  8.69  8.77  8.83  8.90  8.96  9.03  9.09  8.95  8.81  8.66  8.51 

  -34    7.28  7.38  7.49  7.59  7.69  7.80  7.91  8.02  8.13  8.24  8.35  8.42  8.49  8.57  8.64  8.71  8.70  8.68  8.67  8.65 

  -35    6.80  6.89  6.97  7.06  7.15  7.24  7.35  7.47  7.58  7.69  7.81  7.92  8.02  8.13  8.23  8.34  8.39  8.45  8.50  8.56 

  -36    6.34  6.42  6.50  6.58  6.67  6.75  6.84  6.93  7.02  7.12  7.21  7.32  7.43  7.54  7.65  7.76  7.85  7.94  8.02  8.11 

  -37    5.95  6.01  6.07  6.14  6.20  6.26  6.34  6.42  6.51  6.59  6.67  6.77  6.88  6.99  7.09  7.20  7.32  7.44  7.56  7.68 

  -38    5.61  5.67  5.72  5.78  5.83  5.89  5.94  5.99  6.04  6.09  6.14  6.24  6.33  6.43  6.52  6.62  6.74  6.85  6.97  7.09 

  -39    5.25  5.29  5.34  5.38  5.43  5.47  5.53  5.59  5.66  5.72  5.78  5.85  5.93  6.00  6.08  6.15  6.24  6.33  6.42  6.51 

 



353 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

  -40    4.84  4.90  4.96  5.02  5.08  5.14  5.20  5.26  5.33  5.39  5.45  5.52  5.59  5.65  5.72  5.79  5.85  5.91  5.97  6.03 

  -41    4.53  4.58  4.64  4.69  4.75  4.80  4.87  4.94  5.01  5.09  5.16  5.20  5.25  5.29  5.34  5.38  5.45  5.52  5.58  5.65 

  -42    4.51  4.51  4.51  4.50  4.50  4.49  4.56  4.62  4.69  4.76  4.83  4.88  4.94  4.99  5.05  5.10  5.15  5.21  5.26  5.32 

  -43    4.21  4.26  4.31  4.35  4.40  4.45  4.47  4.49  4.51  4.52  4.54  4.60  4.66  4.71  4.77  4.83  4.89  4.95  5.00  5.06 

  -44    4.00  4.04  4.08  4.12  4.16  4.20  4.23  4.26  4.29  4.31  4.34  4.38  4.42  4.47  4.51  4.55  4.62  4.70  4.77  4.85 

  -45    3.59  3.66  3.73  3.80  3.88  3.95  3.99  4.03  4.07  4.11  4.15  4.18  4.20  4.22  4.25  4.27  4.33  4.39  4.45  4.51 

  -46    3.27  3.34  3.41  3.48  3.56  3.63  3.70  3.77  3.84  3.91  3.98  4.02  4.05  4.09  4.12  4.16  4.17  4.19  4.20  4.21 

  -47    3.04  3.08  3.12  3.16  3.20  3.24  3.31  3.37  3.44  3.51  3.58  3.65  3.72  3.79  3.87  3.94  4.01  4.07  4.14  4.20 

  -48    2.86  2.89  2.91  2.94  2.96  2.99  3.05  3.12  3.18  3.24  3.31  3.38  3.45  3.52  3.59  3.66  3.72  3.78  3.85  3.91 

  -49    2.69  2.72  2.76  2.79  2.83  2.86  2.89  2.92  2.95  2.98  3.01  3.07  3.13  3.19  3.26  3.32  3.40  3.49  3.58  3.66 

 

  -50    2.42  2.47  2.52  2.57  2.62  2.67  2.72  2.76  2.81  2.86  2.91  2.93  2.95  2.97  2.98  3.00  3.07  3.15  3.22  3.29 

  -51    2.20  2.24  2.28  2.32  2.37  2.41  2.46  2.50  2.55  2.59  2.64  2.69  2.74  2.79  2.84  2.89  2.92  2.96  2.99  3.03 

  -52    2.02  2.06  2.10  2.14  2.19  2.23  2.28  2.34  2.39  2.44  2.50  2.54  2.57  2.61  2.64  2.68  2.72  2.76  2.79  2.83 

  -53    1.84  1.88  1.92  1.96  2.00  2.04  2.07  2.11  2.14  2.18  2.21  2.27  2.32  2.38  2.44  2.50  2.54  2.59  2.63  2.68 

  -54    1.65  1.69  1.73  1.77  1.81  1.85  1.90  1.96  2.01  2.06  2.12  2.14  2.16  2.19  2.21  2.23  2.29  2.35  2.41  2.48 

  -55    1.52  1.56  1.60  1.64  1.69  1.73  1.77  1.81  1.85  1.90  1.94  1.97  1.99  2.02  2.04  2.07  2.11  2.15  2.18  2.22 

  -56    1.36  1.40  1.44  1.48  1.53  1.57  1.60  1.64  1.67  1.71  1.74  1.78  1.81  1.85  1.88  1.92  1.95  1.99  2.02  2.06 

  -57    1.25  1.28  1.32  1.35  1.39  1.42  1.45  1.48  1.52  1.55  1.58  1.62  1.65  1.69  1.72  1.76  1.80  1.84  1.88  1.92 

  -58    1.14  1.16  1.18  1.21  1.23  1.25  1.29  1.33  1.37  1.41  1.45  1.48  1.51  1.55  1.58  1.61  1.65  1.70  1.74  1.78 

  -59    0.98  1.01  1.03  1.06  1.09  1.12  1.15  1.19  1.22  1.25  1.29  1.33  1.36  1.40  1.44  1.48  1.51  1.55  1.58  1.62 

 

  -60    0.88  0.91  0.94  0.97  1.00  1.03  1.06  1.09  1.12  1.15  1.18  1.21  1.24  1.26  1.29  1.32  1.36  1.41  1.45  1.49 

  -61    0.81  0.83  0.86  0.88  0.91  0.93  0.96  0.99  1.02  1.05  1.08  1.11  1.13  1.16  1.19  1.22  1.25  1.28  1.31  1.35 

  -62    0.73  0.75  0.77  0.79  0.81  0.83  0.85  0.88  0.90  0.93  0.95  0.98  1.01  1.04  1.07  1.10  1.13  1.16  1.19  1.22 

  -63    0.62  0.64  0.67  0.70  0.72  0.75  0.78  0.81  0.84  0.87  0.90  0.92  0.94  0.95  0.97  0.99  1.02  1.05  1.08  1.11 

  -64    0.56  0.58  0.61  0.63  0.65  0.68  0.70  0.72  0.73  0.75  0.77  0.80  0.82  0.85  0.88  0.91  0.93  0.95  0.98  1.00 

  -65    0.50  0.52  0.53  0.55  0.56  0.58  0.61  0.63  0.66  0.69  0.72  0.73  0.75  0.76  0.78  0.79  0.82  0.84  0.87  0.89 

  -66    0.44  0.45  0.47  0.48  0.50  0.51  0.53  0.55  0.57  0.60  0.62  0.64  0.67  0.70  0.72  0.75  0.76  0.77  0.79  0.80 

  -67    0.39  0.40  0.42  0.43  0.45  0.46  0.48  0.49  0.51  0.52  0.54  0.56  0.59  0.61  0.63  0.66  0.68  0.69  0.71  0.72 

  -68    0.34  0.35  0.37  0.38  0.40  0.41  0.42  0.44  0.45  0.47  0.48  0.50  0.52  0.54  0.56  0.58  0.60  0.62  0.64  0.66 

  -69    0.29  0.30  0.31  0.33  0.34  0.35  0.36  0.37  0.39  0.40  0.41  0.43  0.45  0.47  0.50  0.52  0.53  0.54  0.56  0.57 

 

  -70    0.24  0.25  0.27  0.29  0.30  0.32  0.33  0.34  0.35  0.36  0.37  0.39  0.40  0.42  0.44  0.46  0.47  0.49  0.50  0.52 

  -71    0.21  0.22  0.24  0.25  0.27  0.28  0.29  0.30  0.32  0.33  0.34  0.35  0.36  0.36  0.37  0.38  0.40  0.41  0.43  0.45 

  -72    0.19  0.20  0.21  0.22  0.24  0.25  0.26  0.27  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.37  0.38  0.40 

  -73    0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.21  0.22  0.24  0.25  0.27  0.28  0.30  0.31  0.33  0.34  0.35  0.35  0.36 

  -74    0.15  0.16  0.16  0.17  0.17  0.18  0.19  0.19  0.20  0.20  0.21  0.22  0.24  0.26  0.27  0.29  0.30  0.31  0.32  0.33 

  -75    0.10  0.11  0.12  0.13  0.14  0.15  0.16  0.18  0.19  0.20  0.22  0.23  0.23  0.24  0.24  0.25  0.26  0.27  0.27  0.28 

  -76    0.09  0.10  0.11  0.11  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.20  0.21  0.23  0.25 

  -77    0.10  0.10  0.10  0.09  0.09  0.09  0.10  0.11  0.12  0.13  0.14  0.15  0.16  0.17  0.18  0.19  0.20  0.21  0.21  0.22 

  -78    0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.10  0.10  0.11  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.16  0.16  0.17 

  -79    0.05  0.06  0.06  0.07  0.07  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.12  0.13  0.13  0.14  0.15  0.16  0.16  0.17 

 

  -80    0.04  0.05  0.06  0.07  0.08  0.09  0.09  0.08  0.08  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.11  0.12  0.12  0.13 

  -81    0.04  0.05  0.05  0.06  0.07  0.08  0.07  0.07  0.06  0.06  0.05  0.06  0.07  0.08  0.09  0.10  0.10  0.10  0.11  0.11 

  -82    0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07  0.08  0.09  0.09  0.09  0.08  0.08  0.08  0.09  0.09  0.10  0.10 

  -83    0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.07  0.07  0.08  0.09  0.09  0.09  0.08  0.08 

  -84    0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09 

  -85    0.04  0.04  0.04  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.08  0.08  0.09 

  -86    0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.06  0.06 

  -87    0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.07  0.06  0.06  0.05 

  -88    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -89    0.03  0.04  0.04  0.05  0.05  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.05 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.00 

   72    0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01  0.00 

   71    0.10  0.09  0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03 

   70    0.12  0.11  0.11  0.10  0.10  0.09  0.08  0.08  0.07  0.07  0.06  0.05  0.04  0.03  0.03  0.02  0.02  0.02  0.03  0.03 

 

   69    0.18  0.17  0.15  0.14  0.13  0.12  0.11  0.11  0.10  0.10  0.09  0.08  0.07  0.06  0.06  0.05  0.05  0.05  0.05  0.05 

   68    0.21  0.20  0.18  0.17  0.16  0.15  0.15  0.15  0.15  0.15  0.15  0.14  0.13  0.12  0.12  0.11  0.10  0.09  0.08  0.08 

   67    0.25  0.24  0.24  0.23  0.23  0.22  0.21  0.19  0.18  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.12  0.11  0.10  0.10 

   66    0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.20  0.20  0.19  0.19  0.19  0.17  0.16  0.15  0.13 

   65    0.36  0.34  0.32  0.30  0.29  0.27  0.26  0.26  0.25  0.25  0.24  0.23  0.23  0.22  0.22  0.21  0.20  0.19  0.18  0.17 

   64    0.42  0.41  0.40  0.38  0.37  0.36  0.35  0.33  0.32  0.31  0.30  0.29  0.27  0.26  0.25  0.24  0.23  0.22  0.22  0.21 

   63    0.51  0.49  0.48  0.46  0.45  0.43  0.41  0.40  0.38  0.36  0.35  0.34  0.32  0.31  0.30  0.29  0.28  0.27  0.26  0.25 

   62    0.56  0.55  0.54  0.52  0.51  0.50  0.48  0.46  0.44  0.43  0.41  0.40  0.39  0.38  0.37  0.36  0.34  0.33  0.32  0.30 

   61    0.65  0.63  0.61  0.59  0.57  0.55  0.53  0.52  0.50  0.49  0.47  0.46  0.45  0.43  0.42  0.41  0.40  0.38  0.37  0.36 

   60    0.75  0.73  0.70  0.68  0.66  0.64  0.62  0.60  0.58  0.56  0.54  0.53  0.52  0.51  0.50  0.49  0.47  0.45  0.43  0.41 

 

   59    0.83  0.81  0.80  0.78  0.77  0.75  0.72  0.69  0.66  0.64  0.61  0.59  0.58  0.56  0.55  0.53  0.52  0.51  0.50  0.49 

   58    1.00  0.96  0.93  0.90  0.86  0.83  0.81  0.79  0.77  0.75  0.73  0.71  0.69  0.67  0.65  0.63  0.61  0.59  0.57  0.56 

   57    1.11  1.08  1.05  1.02  1.00  0.97  0.94  0.92  0.89  0.86  0.84  0.82  0.80  0.78  0.76  0.74  0.72  0.69  0.67  0.65 

   56    1.22  1.19  1.17  1.14  1.12  1.09  1.06  1.03  1.00  0.97  0.94  0.91  0.89  0.87  0.84  0.82  0.80  0.77  0.75  0.73 

   55    1.38  1.34  1.31  1.28  1.24  1.21  1.18  1.14  1.11  1.08  1.05  1.03  1.00  0.98  0.96  0.94  0.91  0.89  0.86  0.83 

   54    1.52  1.48  1.44  1.40  1.37  1.33  1.30  1.28  1.25  1.23  1.20  1.17  1.15  1.13  1.10  1.08  1.04  1.00  0.97  0.93 

   53    1.69  1.65  1.62  1.58  1.54  1.51  1.47  1.44  1.40  1.36  1.33  1.30  1.26  1.23  1.20  1.17  1.14  1.11  1.08  1.05 

   52    1.92  1.87  1.83  1.79  1.74  1.70  1.65  1.61  1.56  1.52  1.48  1.44  1.40  1.36  1.33  1.29  1.26  1.23  1.20  1.18 

   51    2.03  1.99  1.96  1.92  1.88  1.85  1.81  1.77  1.73  1.69  1.65  1.61  1.58  1.55  1.51  1.48  1.44  1.41  1.38  1.34 

   50    2.29  2.24  2.20  2.15  2.10  2.06  2.01  1.96  1.91  1.86  1.81  1.78  1.75  1.72  1.70  1.67  1.62  1.57  1.52  1.48 

 

   49    2.52  2.46  2.40  2.35  2.29  2.24  2.20  2.17  2.14  2.10  2.07  2.02  1.97  1.92  1.87  1.82  1.79  1.76  1.73  1.71 

   48    2.71  2.66  2.61  2.56  2.51  2.46  2.41  2.35  2.30  2.25  2.20  2.17  2.13  2.10  2.07  2.04  1.99  1.93  1.88  1.83 

   47    2.88  2.86  2.83  2.81  2.78  2.76  2.70  2.64  2.58  2.53  2.47  2.41  2.35  2.30  2.24  2.19  2.15  2.12  2.08  2.04 

   46    3.18  3.11  3.05  2.98  2.92  2.86  2.84  2.82  2.79  2.77  2.75  2.69  2.62  2.56  2.50  2.44  2.39  2.33  2.28  2.23 

   45    3.46  3.40  3.34  3.28  3.22  3.16  3.10  3.05  2.99  2.93  2.88  2.85  2.82  2.79  2.76  2.73  2.65  2.58  2.51  2.44 

   44    3.77  3.69  3.61  3.53  3.46  3.38  3.33  3.28  3.23  3.19  3.14  3.09  3.04  2.99  2.94  2.89  2.83  2.77  2.71  2.65 

   43    4.08  4.01  3.95  3.88  3.81  3.75  3.67  3.59  3.51  3.43  3.35  3.30  3.25  3.20  3.15  3.10  3.05  3.01  2.96  2.91 

   42    4.30  4.26  4.22  4.19  4.15  4.11  4.03  3.96  3.88  3.81  3.74  3.66  3.59  3.51  3.44  3.37  3.31  3.24  3.18  3.12 

   41    4.65  4.57  4.49  4.41  4.33  4.25  4.22  4.19  4.17  4.14  4.11  4.02  3.92  3.83  3.75  3.66  3.59  3.52  3.45  3.38 

   40    4.93  4.86  4.79  4.72  4.66  4.59  4.54  4.49  4.44  4.39  4.34  4.28  4.22  4.16  4.11  4.05  3.96  3.87  3.79  3.70 

 



355 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   39    5.16  5.12  5.07  5.03  4.98  4.94  4.87  4.81  4.75  4.68  4.62  4.55  4.48  4.41  4.34  4.27  4.21  4.14  4.08  4.02 

   38    5.52  5.45  5.39  5.32  5.25  5.19  5.14  5.09  5.04  5.00  4.95  4.88  4.80  4.73  4.66  4.59  4.53  4.48  4.43  4.37 

   37    5.74  5.68  5.62  5.56  5.51  5.45  5.39  5.34  5.28  5.22  5.17  5.11  5.05  4.99  4.94  4.88  4.81  4.74  4.68  4.61 

   36    6.13  6.05  5.98  5.90  5.82  5.75  5.68  5.61  5.54  5.48  5.41  5.34  5.28  5.22  5.15  5.09  5.04  4.98  4.93  4.88 

   35    6.56  6.46  6.36  6.26  6.16  6.06  5.98  5.91  5.83  5.75  5.68  5.62  5.57  5.52  5.46  5.41  5.34  5.27  5.21  5.14 

   34    7.09  6.96  6.84  6.71  6.59  6.47  6.38  6.29  6.20  6.11  6.02  5.95  5.88  5.81  5.74  5.67  5.60  5.52  5.45  5.38 

   33    7.66  7.53  7.40  7.28  7.15  7.03  6.93  6.82  6.72  6.62  6.52  6.41  6.29  6.18  6.08  5.97  5.90  5.83  5.76  5.69 

   32    8.23  8.10  7.98  7.85  7.73  7.61  7.47  7.34  7.21  7.08  6.95  6.84  6.73  6.63  6.52  6.42  6.32  6.23  6.13  6.04 

   31    8.64  8.55  8.46  8.37  8.29  8.20  8.05  7.90  7.76  7.61  7.47  7.34  7.20  7.07  6.95  6.82  6.71  6.61  6.50  6.40 

   30    9.10  9.00  8.90  8.80  8.71  8.61  8.50  8.39  8.29  8.18  8.08  7.94  7.79  7.65  7.52  7.38  7.25  7.12  6.99  6.86 

 

   29    9.49  9.40  9.30  9.21  9.12  9.03  8.94  8.85  8.76  8.67  8.58  8.45  8.33  8.21  8.09  7.97  7.83  7.70  7.57  7.44 

   28    9.84  9.78  9.72  9.66  9.60  9.54  9.42  9.31  9.19  9.08  8.97  8.87  8.76  8.66  8.56  8.46  8.34  8.21  8.09  7.98 

   27   10.31 10.24 10.16 10.09 10.01  9.94  9.85  9.76  9.67  9.59  9.50  9.38  9.26  9.14  9.03  8.91  8.79  8.68  8.56  8.45 

   26   10.71 10.63 10.55 10.47 10.39 10.31 10.23 10.15 10.07  9.99  9.91  9.81  9.70  9.60  9.50  9.40  9.28  9.16  9.05  8.93 

   25   11.02 10.95 10.88 10.81 10.75 10.68 10.60 10.52 10.44 10.36 10.28 10.19 10.10 10.01  9.92  9.83  9.72  9.61  9.50  9.40 

   24   11.28 11.22 11.16 11.09 11.03 10.97 10.89 10.82 10.75 10.67 10.60 10.51 10.43 10.35 10.26 10.18 10.08  9.98  9.88  9.78 

   23   11.54 11.48 11.41 11.35 11.28 11.22 11.15 11.09 11.02 10.96 10.89 10.81 10.74 10.67 10.59 10.52 10.42 10.31 10.21 10.11 

   22   11.77 11.71 11.65 11.60 11.54 11.48 11.42 11.35 11.29 11.22 11.16 11.08 11.01 10.94 10.86 10.79 10.69 10.59 10.49 10.40 

   21   12.00 11.94 11.88 11.83 11.77 11.71 11.65 11.59 11.53 11.47 11.41 11.34 11.26 11.19 11.12 11.05 10.96 10.87 10.78 10.70 

   20   12.19 12.14 12.09 12.04 11.99 11.94 11.88 11.83 11.77 11.72 11.66 11.59 11.51 11.44 11.37 11.30 11.21 11.12 11.03 10.95 

 

   19   12.40 12.35 12.30 12.25 12.20 12.15 12.09 12.03 11.98 11.92 11.86 11.79 11.73 11.66 11.59 11.53 11.45 11.36 11.28 11.20 

   18   12.59 12.54 12.49 12.44 12.39 12.34 12.29 12.24 12.18 12.13 12.08 12.01 11.95 11.88 11.81 11.75 11.67 11.60 11.53 11.45 

   17   12.75 12.71 12.66 12.62 12.57 12.53 12.48 12.43 12.37 12.32 12.27 12.21 12.14 12.08 12.01 11.95 11.87 11.80 11.72 11.64 

   16   12.95 12.91 12.86 12.82 12.77 12.73 12.68 12.62 12.57 12.51 12.46 12.40 12.34 12.28 12.23 12.17 12.09 12.02 11.95 11.87 

   15   13.08 13.04 13.00 12.96 12.92 12.88 12.83 12.78 12.74 12.69 12.64 12.58 12.52 12.46 12.40 12.34 12.27 12.20 12.13 12.06 

   14   13.24 13.20 13.16 13.12 13.08 13.04 12.99 12.95 12.90 12.86 12.81 12.76 12.70 12.65 12.59 12.54 12.46 12.39 12.32 12.24 

   13   13.37 13.33 13.29 13.26 13.22 13.18 13.14 13.10 13.06 13.02 12.98 12.93 12.88 12.82 12.77 12.72 12.65 12.58 12.51 12.45 

   12   13.51 13.47 13.43 13.39 13.35 13.31 13.27 13.23 13.18 13.14 13.10 13.05 13.00 12.96 12.91 12.86 12.80 12.75 12.69 12.64 

   11   13.63 13.59 13.56 13.52 13.49 13.45 13.41 13.37 13.33 13.29 13.25 13.20 13.15 13.11 13.06 13.01 12.95 12.89 12.83 12.78 

   10   13.74 13.71 13.68 13.64 13.61 13.58 13.54 13.50 13.46 13.42 13.38 13.33 13.29 13.24 13.20 13.15 13.10 13.05 13.00 12.96 

 

    9   13.85 13.82 13.78 13.75 13.71 13.68 13.64 13.61 13.57 13.54 13.50 13.45 13.40 13.36 13.31 13.26 13.22 13.17 13.13 13.08 

    8   13.94 13.91 13.87 13.84 13.80 13.77 13.74 13.71 13.67 13.64 13.61 13.57 13.53 13.49 13.45 13.41 13.37 13.33 13.29 13.25 

    7   14.03 14.00 13.97 13.93 13.90 13.87 13.84 13.80 13.77 13.73 13.70 13.67 13.63 13.60 13.56 13.53 13.49 13.44 13.40 13.35 

    6   14.10 14.07 14.04 14.01 13.98 13.95 13.92 13.89 13.86 13.83 13.80 13.76 13.73 13.69 13.66 13.62 13.58 13.54 13.51 13.47 

    5   14.17 14.14 14.11 14.09 14.06 14.03 14.00 13.96 13.93 13.89 13.86 13.83 13.79 13.76 13.72 13.69 13.66 13.63 13.59 13.56 

    4   14.23 14.20 14.17 14.15 14.12 14.09 14.06 14.03 14.00 13.97 13.94 13.91 13.88 13.84 13.81 13.78 13.74 13.71 13.67 13.64 

    3   14.28 14.25 14.23 14.20 14.18 14.15 14.12 14.09 14.06 14.03 14.00 13.97 13.94 13.90 13.87 13.84 13.81 13.78 13.74 13.71 

    2   14.33 14.30 14.27 14.25 14.22 14.19 14.16 14.13 14.11 14.08 14.05 14.02 13.99 13.96 13.93 13.90 13.87 13.84 13.80 13.77 

    1   14.36 14.33 14.31 14.28 14.26 14.23 14.20 14.17 14.15 14.12 14.09 14.06 14.03 14.01 13.98 13.95 13.92 13.89 13.85 13.82 

    0   14.39 14.36 14.34 14.31 14.29 14.26 14.23 14.21 14.18 14.16 14.13 14.10 14.07 14.04 14.01 13.98 13.95 13.92 13.89 13.86 

 



356 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   -1   14.41 14.38 14.36 14.33 14.31 14.28 14.25 14.23 14.20 14.18 14.15 14.12 14.09 14.07 14.04 14.01 13.98 13.95 13.92 13.89 

   -2   14.42 14.39 14.37 14.34 14.32 14.29 14.27 14.24 14.22 14.19 14.17 14.14 14.11 14.09 14.06 14.03 14.00 13.97 13.95 13.92 

   -3   14.42 14.40 14.37 14.35 14.32 14.30 14.28 14.25 14.23 14.20 14.18 14.15 14.12 14.10 14.07 14.04 14.01 13.99 13.96 13.94 

   -4   14.41 14.39 14.37 14.35 14.32 14.30 14.28 14.25 14.23 14.20 14.18 14.15 14.13 14.10 14.08 14.05 14.02 13.99 13.97 13.94 

   -5   14.39 14.37 14.35 14.33 14.30 14.28 14.26 14.24 14.22 14.19 14.17 14.14 14.12 14.09 14.07 14.04 14.01 13.99 13.96 13.94 

   -6   14.37 14.35 14.33 14.31 14.28 14.26 14.24 14.22 14.20 14.17 14.15 14.13 14.10 14.08 14.05 14.03 14.01 13.98 13.96 13.93 

   -7   14.34 14.32 14.30 14.28 14.26 14.24 14.22 14.20 14.18 14.15 14.13 14.11 14.08 14.06 14.03 14.01 13.99 13.96 13.94 13.91 

   -8   14.30 14.28 14.26 14.24 14.22 14.20 14.18 14.16 14.14 14.12 14.10 14.08 14.06 14.04 14.01 13.99 13.97 13.94 13.92 13.89 

   -9   14.25 14.23 14.21 14.19 14.17 14.15 14.13 14.12 14.10 14.08 14.06 14.04 14.02 14.00 13.97 13.95 13.93 13.91 13.89 13.86 

 

  -10   14.19 14.17 14.16 14.14 14.12 14.10 14.08 14.07 14.05 14.03 14.01 13.99 13.97 13.95 13.93 13.91 13.89 13.87 13.85 13.82 

  -11   14.12 14.11 14.09 14.07 14.06 14.04 14.02 14.01 13.99 13.97 13.95 13.93 13.92 13.90 13.88 13.86 13.84 13.82 13.80 13.78 

  -12   14.04 14.03 14.01 14.00 13.99 13.97 13.96 13.94 13.92 13.91 13.89 13.87 13.86 13.84 13.82 13.80 13.78 13.77 13.75 13.73 

  -13   13.96 13.95 13.93 13.92 13.91 13.89 13.88 13.86 13.85 13.84 13.82 13.81 13.79 13.77 13.76 13.74 13.72 13.71 13.69 13.67 

  -14   13.86 13.85 13.84 13.83 13.82 13.81 13.80 13.78 13.77 13.76 13.74 13.73 13.71 13.70 13.69 13.67 13.65 13.64 13.62 13.60 

  -15   13.76 13.75 13.74 13.73 13.72 13.71 13.70 13.69 13.68 13.67 13.66 13.65 13.63 13.62 13.61 13.59 13.58 13.56 13.54 13.53 

  -16   13.65 13.64 13.64 13.63 13.62 13.61 13.60 13.59 13.58 13.57 13.56 13.55 13.54 13.53 13.51 13.50 13.49 13.47 13.46 13.45 

  -17   13.53 13.53 13.52 13.51 13.51 13.50 13.49 13.49 13.48 13.47 13.46 13.45 13.44 13.43 13.42 13.41 13.40 13.38 13.37 13.36 

  -18   13.40 13.40 13.39 13.39 13.39 13.38 13.38 13.37 13.36 13.36 13.35 13.34 13.34 13.33 13.32 13.31 13.30 13.29 13.28 13.26 

  -19   13.26 13.26 13.26 13.26 13.25 13.25 13.25 13.24 13.24 13.24 13.23 13.23 13.22 13.21 13.21 13.20 13.19 13.18 13.17 13.16 

 

  -20   13.11 13.11 13.12 13.12 13.12 13.12 13.12 13.12 13.12 13.11 13.11 13.11 13.10 13.09 13.09 13.08 13.07 13.07 13.06 13.05 

  -21   12.95 12.96 12.96 12.96 12.97 12.97 12.97 12.97 12.97 12.97 12.97 12.97 12.97 12.97 12.96 12.96 12.96 12.95 12.94 12.94 

  -22   12.78 12.79 12.79 12.80 12.81 12.81 12.82 12.82 12.82 12.83 12.83 12.83 12.83 12.83 12.83 12.83 12.83 12.82 12.81 12.81 

  -23   12.60 12.61 12.62 12.63 12.64 12.65 12.66 12.66 12.67 12.68 12.68 12.68 12.69 12.69 12.69 12.69 12.69 12.68 12.68 12.68 

  -24   12.41 12.42 12.44 12.45 12.46 12.47 12.48 12.49 12.50 12.51 12.52 12.53 12.53 12.53 12.54 12.54 12.54 12.54 12.54 12.54 

  -25   12.21 12.23 12.24 12.26 12.28 12.29 12.30 12.32 12.33 12.34 12.35 12.36 12.36 12.37 12.38 12.38 12.38 12.39 12.39 12.39 

  -26   11.99 12.01 12.03 12.05 12.07 12.09 12.11 12.12 12.14 12.16 12.17 12.18 12.19 12.20 12.21 12.22 12.23 12.23 12.23 12.24 

  -27   11.64 11.69 11.74 11.79 11.83 11.88 11.90 11.92 11.94 11.96 11.98 11.99 12.01 12.02 12.03 12.04 12.05 12.06 12.07 12.07 

  -28   11.16 11.26 11.36 11.46 11.56 11.66 11.68 11.71 11.73 11.75 11.77 11.79 11.81 11.83 11.84 11.86 11.87 11.88 11.89 11.89 

  -29   10.64 10.75 10.87 10.98 11.10 11.21 11.28 11.35 11.42 11.49 11.56 11.58 11.60 11.62 11.64 11.66 11.67 11.69 11.70 11.71 

 

  -30   10.00 10.13 10.26 10.40 10.53 10.66 10.79 10.93 11.06 11.20 11.33 11.36 11.38 11.41 11.44 11.46 11.48 11.50 11.51 11.53 

  -31    9.34  9.48  9.62  9.76  9.90 10.04 10.18 10.32 10.47 10.61 10.75 10.85 10.95 11.04 11.14 11.24 11.26 11.28 11.30 11.32 

  -32    8.78  8.90  9.02  9.13  9.25  9.37  9.52  9.67  9.82  9.97 10.12 10.30 10.47 10.65 10.82 11.00 11.03 11.05 11.08 11.10 

  -33    8.36  8.46  8.56  8.66  8.76  8.86  8.97  9.08  9.18  9.29  9.40  9.57  9.75  9.93 10.10 10.28 10.40 10.52 10.64 10.76 

  -34    8.63  8.58  8.53  8.47  8.42  8.36  8.47  8.58  8.69  8.80  8.91  9.04  9.17  9.29  9.42  9.55  9.77  9.99 10.21 10.44 

  -35    8.61  8.53  8.44  8.35  8.26  8.17  8.23  8.30  8.36  8.42  8.48  8.60  8.71  8.83  8.94  9.06  9.21  9.36  9.51  9.66 

  -36    8.20  8.27  8.33  8.40  8.46  8.53  8.46  8.39  8.31  8.24  8.16  8.25  8.34  8.42  8.51  8.60  8.75  8.91  9.06  9.22 

  -37    7.80  7.88  7.96  8.03  8.11  8.19  8.24  8.29  8.34  8.39  8.44  8.42  8.39  8.36  8.33  8.30  8.42  8.54  8.65  8.77 

  -38    7.21  7.32  7.42  7.53  7.64  7.75  7.82  7.89  7.97  8.04  8.11  8.18  8.25  8.32  8.39  8.46  8.49  8.53  8.56  8.59 

  -39    6.60  6.71  6.83  6.95  7.06  7.18  7.31  7.43  7.56  7.69  7.82  7.88  7.95  8.01  8.07  8.13  8.21  8.30  8.38  8.47 

 



357 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

  -40    6.09  6.19  6.30  6.41  6.51  6.62  6.74  6.87  7.00  7.12  7.25  7.37  7.49  7.60  7.72  7.84  7.90  7.95  8.00  8.06 

  -41    5.72  5.81  5.90  5.98  6.07  6.16  6.26  6.36  6.46  6.57  6.67  6.81  6.95  7.09  7.23  7.37  7.47  7.57  7.66  7.76 

  -42    5.37  5.44  5.51  5.58  5.65  5.72  5.83  5.95  6.06  6.17  6.29  6.40  6.52  6.63  6.75  6.86  7.00  7.14  7.28  7.42 

  -43    5.12  5.18  5.25  5.31  5.38  5.44  5.51  5.57  5.64  5.70  5.77  5.88  5.99  6.10  6.22  6.33  6.45  6.58  6.70  6.83 

  -44    4.92  4.95  4.99  5.02  5.06  5.09  5.18  5.27  5.36  5.45  5.54  5.61  5.68  5.74  5.81  5.88  6.00  6.12  6.24  6.36 

  -45    4.57  4.64  4.71  4.79  4.86  4.93  4.98  5.03  5.07  5.12  5.17  5.24  5.31  5.38  5.45  5.52  5.62  5.72  5.81  5.91 

  -46    4.22  4.30  4.39  4.47  4.55  4.64  4.70  4.76  4.83  4.89  4.95  5.01  5.07  5.14  5.20  5.26  5.35  5.44  5.52  5.61 

  -47    4.27  4.29  4.32  4.34  4.36  4.38  4.45  4.51  4.58  4.64  4.71  4.78  4.85  4.91  4.98  5.05  5.11  5.17  5.24  5.30 

  -48    3.97  4.00  4.02  4.04  4.07  4.09  4.15  4.21  4.26  4.32  4.38  4.45  4.52  4.59  4.66  4.73  4.79  4.85  4.92  4.98 

  -49    3.75  3.79  3.84  3.88  3.93  3.97  4.00  4.04  4.07  4.11  4.14  4.20  4.26  4.31  4.37  4.43  4.51  4.58  4.66  4.73 

 

  -50    3.37  3.45  3.52  3.60  3.68  3.76  3.80  3.84  3.88  3.92  3.96  4.02  4.08  4.15  4.21  4.27  4.32  4.38  4.43  4.49 

  -51    3.06  3.13  3.20  3.27  3.35  3.42  3.50  3.58  3.66  3.75  3.83  3.86  3.90  3.93  3.96  3.99  4.05  4.11  4.17  4.23 

  -52    2.87  2.92  2.97  3.03  3.08  3.13  3.20  3.27  3.34  3.41  3.48  3.55  3.62  3.68  3.75  3.82  3.86  3.90  3.93  3.97 

  -53    2.72  2.75  2.78  2.82  2.85  2.88  2.93  2.98  3.04  3.09  3.14  3.22  3.31  3.39  3.47  3.56  3.62  3.68  3.74  3.80 

  -54    2.54  2.58  2.62  2.65  2.69  2.73  2.78  2.82  2.87  2.91  2.96  3.02  3.08  3.13  3.19  3.25  3.33  3.42  3.50  3.58 

  -55    2.26  2.32  2.38  2.44  2.50  2.56  2.59  2.63  2.66  2.70  2.73  2.79  2.85  2.91  2.97  3.03  3.08  3.13  3.19  3.24 

  -56    2.09  2.15  2.20  2.26  2.32  2.38  2.41  2.44  2.47  2.50  2.53  2.59  2.64  2.70  2.75  2.81  2.87  2.92  2.98  3.03 

  -57    1.96  2.00  2.04  2.07  2.11  2.15  2.21  2.28  2.35  2.41  2.48  2.51  2.53  2.56  2.58  2.61  2.65  2.69  2.73  2.77 

  -58    1.83  1.87  1.91  1.94  1.98  2.02  2.05  2.09  2.12  2.16  2.19  2.24  2.29  2.34  2.39  2.44  2.48  2.53  2.57  2.62 

  -59    1.65  1.69  1.73  1.76  1.80  1.84  1.87  1.91  1.94  1.98  2.01  2.05  2.10  2.14  2.19  2.23  2.29  2.34  2.40  2.45 

 

  -60    1.54  1.57  1.60  1.63  1.66  1.69  1.73  1.78  1.82  1.87  1.91  1.93  1.95  1.98  2.00  2.02  2.07  2.12  2.16  2.21 

  -61    1.38  1.41  1.44  1.47  1.50  1.53  1.57  1.60  1.64  1.67  1.71  1.75  1.79  1.83  1.87  1.91  1.95  1.99  2.02  2.06 

  -62    1.25  1.28  1.31  1.34  1.37  1.40  1.44  1.47  1.51  1.54  1.58  1.61  1.64  1.68  1.71  1.74  1.78  1.82  1.87  1.91 

  -63    1.14  1.17  1.20  1.23  1.27  1.30  1.32  1.34  1.36  1.38  1.40  1.44  1.47  1.51  1.54  1.58  1.62  1.66  1.70  1.74 

  -64    1.02  1.04  1.06  1.09  1.11  1.13  1.16  1.19  1.22  1.25  1.28  1.32  1.35  1.39  1.42  1.46  1.49  1.51  1.54  1.56 

  -65    0.92  0.95  0.98  1.01  1.05  1.08  1.09  1.10  1.10  1.11  1.12  1.16  1.19  1.23  1.26  1.30  1.34  1.38  1.42  1.47 

  -66    0.81  0.84  0.86  0.89  0.92  0.95  0.97  0.99  1.01  1.03  1.05  1.08  1.10  1.13  1.15  1.18  1.21  1.24  1.28  1.31 

  -67    0.74  0.76  0.79  0.81  0.84  0.86  0.88  0.89  0.91  0.92  0.94  0.97  1.00  1.02  1.05  1.08  1.11  1.13  1.16  1.18 

  -68    0.68  0.70  0.72  0.73  0.75  0.77  0.79  0.82  0.84  0.87  0.89  0.91  0.93  0.95  0.97  0.99  1.01  1.03  1.05  1.07 

  -69    0.58  0.60  0.62  0.63  0.65  0.67  0.70  0.72  0.75  0.77  0.80  0.82  0.83  0.85  0.86  0.88  0.90  0.93  0.95  0.98 

 

  -70    0.53  0.55  0.56  0.58  0.59  0.61  0.63  0.65  0.67  0.70  0.72  0.73  0.74  0.76  0.77  0.78  0.80  0.82  0.85  0.87 

  -71    0.47  0.49  0.51  0.53  0.55  0.57  0.58  0.59  0.61  0.62  0.63  0.64  0.65  0.65  0.66  0.67  0.70  0.72  0.75  0.77 

  -72    0.41  0.43  0.44  0.46  0.47  0.49  0.50  0.52  0.53  0.55  0.56  0.57  0.59  0.60  0.62  0.63  0.65  0.67  0.69  0.71 

  -73    0.37  0.38  0.40  0.41  0.43  0.44  0.45  0.46  0.47  0.48  0.49  0.51  0.52  0.54  0.55  0.57  0.58  0.60  0.61  0.63 

  -74    0.34  0.35  0.36  0.36  0.37  0.38  0.39  0.40  0.42  0.43  0.44  0.45  0.46  0.47  0.48  0.49  0.51  0.52  0.54  0.55 

  -75    0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.38  0.39  0.40  0.41  0.41  0.42  0.42  0.43  0.44  0.46  0.47  0.49 

  -76    0.27  0.28  0.28  0.29  0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.37  0.37  0.38  0.39  0.40  0.42  0.43  0.45 

  -77    0.23  0.24  0.24  0.25  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.33  0.34  0.35  0.36  0.37  0.37  0.38 

  -78    0.18  0.19  0.20  0.21  0.23  0.24  0.24  0.24  0.25  0.25  0.25  0.26  0.27  0.29  0.30  0.31  0.31  0.32  0.32  0.33 

  -79    0.18  0.18  0.19  0.19  0.20  0.20  0.20  0.20  0.21  0.21  0.21  0.23  0.24  0.26  0.27  0.29  0.29  0.29  0.30  0.30 

 

  -80    0.14  0.15  0.16  0.16  0.17  0.18  0.19  0.19  0.20  0.20  0.21  0.22  0.22  0.23  0.23  0.24  0.25  0.26  0.26  0.27 

  -81    0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.15  0.15  0.16  0.17  0.17  0.18  0.18  0.19  0.19  0.20  0.20  0.21  0.21 

  -82    0.11  0.12  0.13  0.13  0.14  0.15  0.15  0.15  0.14  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.17  0.17  0.17 

  -83    0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.16  0.17  0.17 

  -84    0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.13  0.14  0.14  0.15 

  -85    0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.11  0.11  0.12  0.12 

  -86    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.10  0.10  0.10  0.10  0.09  0.09 

  -87    0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.08  0.08 

  -88    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.07 

  -89    0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.05  0.05 



358 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   71    0.03  0.02  0.02  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   70    0.03  0.02  0.02  0.01  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00 

 

   69    0.05  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.01  0.01  0.02 

   68    0.07  0.06  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.02  0.02  0.01  0.01 

   67    0.09  0.08  0.07  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02 

   66    0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.08  0.07  0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.03  0.04  0.04 

   65    0.16  0.15  0.14  0.13  0.13  0.12  0.11  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.04 

   64    0.20  0.19  0.18  0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.10  0.09  0.08  0.07  0.07  0.07  0.07  0.07 

   63    0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.16  0.15  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.11  0.11 

   62    0.29  0.28  0.26  0.25  0.24  0.23  0.22  0.22  0.21  0.21  0.20  0.19  0.18  0.17  0.16  0.15  0.14  0.14  0.13  0.13 

   61    0.35  0.34  0.32  0.31  0.30  0.29  0.28  0.26  0.25  0.24  0.23  0.22  0.22  0.21  0.21  0.20  0.19  0.18  0.17  0.17 

   60    0.39  0.38  0.37  0.37  0.36  0.35  0.33  0.32  0.31  0.29  0.28  0.27  0.25  0.24  0.23  0.22  0.22  0.21  0.21  0.20 

 

   59    0.48  0.46  0.44  0.42  0.41  0.39  0.38  0.37  0.36  0.35  0.34  0.32  0.31  0.30  0.28  0.27  0.27  0.27  0.27  0.27 

   58    0.54  0.52  0.50  0.48  0.47  0.45  0.44  0.43  0.42  0.41  0.40  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.32  0.31 

   57    0.63  0.61  0.60  0.58  0.57  0.55  0.53  0.52  0.50  0.48  0.47  0.45  0.44  0.43  0.41  0.40  0.39  0.38  0.37  0.36 

   56    0.71  0.68  0.66  0.64  0.61  0.59  0.58  0.57  0.56  0.55  0.54  0.52  0.51  0.49  0.47  0.46  0.45  0.45  0.44  0.44 

   55    0.81  0.79  0.76  0.74  0.72  0.70  0.68  0.67  0.65  0.64  0.62  0.60  0.58  0.56  0.55  0.53  0.52  0.50  0.49  0.48 

   54    0.90  0.88  0.86  0.84  0.82  0.80  0.78  0.76  0.74  0.73  0.71  0.69  0.67  0.65  0.64  0.62  0.60  0.59  0.57  0.55 

   53    1.02  0.99  0.97  0.94  0.91  0.89  0.87  0.84  0.82  0.80  0.78  0.77  0.75  0.74  0.72  0.71  0.69  0.68  0.66  0.64 

   52    1.15  1.12  1.10  1.08  1.05  1.03  1.00  0.98  0.96  0.93  0.91  0.89  0.87  0.85  0.83  0.81  0.80  0.78  0.77  0.75 

   51    1.31  1.27  1.24  1.21  1.17  1.14  1.12  1.10  1.08  1.06  1.04  1.01  0.99  0.96  0.93  0.91  0.89  0.87  0.85  0.84 

   50    1.43  1.40  1.37  1.34  1.31  1.28  1.25  1.23  1.20  1.17  1.15  1.12  1.09  1.06  1.03  1.00  0.99  0.97  0.96  0.94 

 

   49    1.68  1.63  1.57  1.52  1.47  1.42  1.39  1.37  1.34  1.31  1.29  1.27  1.24  1.22  1.20  1.18  1.15  1.11  1.08  1.05 

   48    1.78  1.74  1.70  1.66  1.62  1.58  1.55  1.52  1.49  1.46  1.43  1.40  1.37  1.34  1.32  1.29  1.26  1.22  1.19  1.16 

   47    2.01  1.96  1.91  1.86  1.82  1.77  1.73  1.68  1.64  1.60  1.56  1.53  1.50  1.47  1.44  1.41  1.39  1.37  1.35  1.33 

   46    2.18  2.13  2.09  2.04  2.00  1.96  1.92  1.88  1.84  1.80  1.76  1.73  1.69  1.66  1.63  1.60  1.57  1.53  1.50  1.47 

   45    2.37  2.32  2.28  2.23  2.19  2.15  2.10  2.06  2.01  1.97  1.93  1.89  1.86  1.82  1.78  1.75  1.72  1.68  1.65  1.62 

   44    2.59  2.53  2.47  2.41  2.35  2.29  2.25  2.21  2.17  2.14  2.10  2.06  2.03  1.99  1.95  1.92  1.89  1.87  1.84  1.81 

   43    2.87  2.81  2.75  2.69  2.64  2.58  2.52  2.47  2.41  2.36  2.31  2.27  2.22  2.18  2.14  2.10  2.07  2.03  2.00  1.97 

   42    3.06  3.01  2.96  2.91  2.87  2.82  2.76  2.70  2.64  2.59  2.53  2.48  2.44  2.39  2.35  2.31  2.27  2.24  2.20  2.16 

   41    3.31  3.26  3.21  3.16  3.11  3.06  3.01  2.96  2.91  2.86  2.81  2.76  2.71  2.66  2.62  2.57  2.51  2.46  2.40  2.35 

   40    3.62  3.55  3.48  3.42  3.35  3.29  3.22  3.16  3.09  3.03  2.97  2.92  2.87  2.83  2.78  2.74  2.69  2.64  2.59  2.55 

 



359 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   39    3.96  3.88  3.80  3.73  3.65  3.58  3.51  3.45  3.38  3.32  3.26  3.20  3.13  3.07  3.01  2.95  2.90  2.85  2.80  2.75 

   38    4.32  4.23  4.15  4.07  3.99  3.91  3.82  3.74  3.65  3.57  3.49  3.42  3.35  3.28  3.22  3.15  3.11  3.06  3.02  2.98 

   37    4.55  4.48  4.41  4.34  4.27  4.20  4.12  4.04  3.97  3.89  3.82  3.74  3.67  3.60  3.53  3.46  3.40  3.34  3.28  3.23 

   36    4.83  4.75  4.67  4.59  4.51  4.43  4.38  4.32  4.27  4.22  4.17  4.09  4.02  3.94  3.87  3.80  3.72  3.64  3.56  3.48 

   35    5.08  5.00  4.93  4.85  4.78  4.71  4.64  4.57  4.50  4.44  4.37  4.31  4.26  4.20  4.15  4.10  4.02  3.94  3.86  3.78 

   34    5.31  5.22  5.13  5.05  4.96  4.88  4.82  4.76  4.70  4.65  4.59  4.53  4.48  4.42  4.37  4.32  4.25  4.18  4.11  4.04 

   33    5.62  5.55  5.48  5.41  5.34  5.27  5.18  5.10  5.02  4.94  4.86  4.80  4.74  4.68  4.62  4.56  4.47  4.39  4.31  4.23 

   32    5.95  5.86  5.78  5.69  5.61  5.53  5.45  5.37  5.29  5.22  5.14  5.06  4.99  4.91  4.84  4.77  4.70  4.64  4.57  4.51 

   31    6.30  6.21  6.13  6.04  5.96  5.88  5.79  5.71  5.62  5.54  5.46  5.37  5.28  5.19  5.10  5.01  4.92  4.83  4.74  4.65 

   30    6.74  6.63  6.52  6.42  6.31  6.21  6.12  6.03  5.94  5.85  5.76  5.68  5.60  5.52  5.44  5.36  5.26  5.16  5.07  4.97 

 

   29    7.31  7.17  7.04  6.91  6.78  6.65  6.55  6.45  6.35  6.25  6.15  6.04  5.93  5.83  5.72  5.62  5.54  5.46  5.38  5.30 

   28    7.86  7.71  7.57  7.43  7.29  7.15  7.03  6.90  6.78  6.67  6.55  6.44  6.33  6.23  6.12  6.02  5.93  5.84  5.75  5.66 

   27    8.34  8.21  8.08  7.95  7.82  7.70  7.56  7.42  7.28  7.14  7.01  6.89  6.78  6.67  6.56  6.45  6.33  6.22  6.11  6.00 

   26    8.82  8.70  8.57  8.45  8.34  8.22  8.08  7.95  7.81  7.68  7.55  7.41  7.27  7.14  7.00  6.87  6.75  6.64  6.52  6.41 

   25    9.29  9.17  9.05  8.94  8.82  8.71  8.57  8.44  8.31  8.18  8.05  7.91  7.77  7.64  7.50  7.37  7.24  7.11  6.99  6.86 

   24    9.68  9.56  9.44  9.33  9.21  9.10  8.97  8.85  8.73  8.61  8.49  8.35  8.22  8.08  7.95  7.82  7.69  7.56  7.44  7.31 

   23   10.01  9.88  9.76  9.64  9.52  9.40  9.26  9.13  8.99  8.86  8.73  8.59  8.45  8.31  8.17  8.04  7.91  7.79  7.66  7.54 

   22   10.30 10.18 10.06  9.94  9.82  9.71  9.56  9.42  9.28  9.14  9.00  8.85  8.69  8.54  8.40  8.25  8.10  7.96  7.82  7.68 

   21   10.61 10.50 10.38 10.27 10.16 10.05  9.86  9.67  9.49  9.30  9.12  9.03  8.93  8.84  8.75  8.66  8.54  8.42  8.30  8.18 

   20   10.86 10.74 10.61 10.49 10.37 10.25 10.09  9.94  9.78  9.63  9.48  9.32  9.17  9.01  8.86  8.71  8.55  8.40  8.25  8.10 

 

   19   11.12 11.00 10.88 10.77 10.65 10.54 10.39 10.24 10.09  9.94  9.80  9.65  9.50  9.35  9.20  9.06  8.88  8.71  8.54  8.37 

   18   11.38 11.26 11.14 11.02 10.91 10.79 10.64 10.50 10.36 10.22 10.08  9.95  9.83  9.70  9.58  9.46  9.32  9.18  9.05  8.91 

   17   11.57 11.46 11.35 11.24 11.13 11.02 10.88 10.75 10.61 10.48 10.35 10.24 10.13 10.03  9.92  9.82  9.70  9.58  9.46  9.34 

   16   11.80 11.70 11.59 11.49 11.39 11.29 11.17 11.04 10.92 10.80 10.68 10.57 10.46 10.35 10.25 10.14 10.03  9.92  9.81  9.70 

   15   11.99 11.90 11.81 11.72 11.63 11.54 11.43 11.33 11.22 11.12 11.02 10.90 10.78 10.67 10.55 10.44 10.33 10.22 10.12 10.01 

   14   12.17 12.09 12.02 11.94 11.86 11.79 11.69 11.59 11.50 11.40 11.31 11.21 11.10 11.00 10.90 10.80 10.69 10.59 10.48 10.38 

   13   12.38 12.30 12.23 12.15 12.07 12.00 11.91 11.83 11.74 11.65 11.57 11.48 11.39 11.30 11.22 11.13 11.04 10.94 10.85 10.76 

   12   12.58 12.51 12.43 12.36 12.29 12.22 12.13 12.05 11.97 11.88 11.80 11.72 11.65 11.57 11.49 11.42 11.34 11.26 11.18 11.10 

   11   12.72 12.66 12.59 12.53 12.47 12.41 12.34 12.26 12.19 12.12 12.05 11.98 11.90 11.83 11.76 11.69 11.61 11.54 11.47 11.39 

   10   12.91 12.85 12.79 12.73 12.67 12.61 12.54 12.46 12.39 12.32 12.25 12.18 12.10 12.03 11.96 11.89 11.82 11.76 11.70 11.63 

 

    9   13.04 12.98 12.93 12.87 12.82 12.76 12.70 12.63 12.57 12.51 12.45 12.38 12.30 12.23 12.16 12.09 12.02 11.96 11.90 11.83 

    8   13.21 13.15 13.09 13.03 12.97 12.91 12.85 12.79 12.73 12.67 12.61 12.55 12.49 12.43 12.38 12.32 12.25 12.19 12.12 12.05 

    7   13.31 13.26 13.21 13.16 13.11 13.06 13.01 12.95 12.90 12.85 12.80 12.74 12.69 12.63 12.57 12.52 12.45 12.39 12.33 12.26 

    6   13.43 13.38 13.33 13.27 13.22 13.17 13.12 13.07 13.02 12.97 12.92 12.87 12.81 12.76 12.71 12.66 12.61 12.55 12.50 12.45 

    5   13.53 13.49 13.44 13.40 13.35 13.31 13.26 13.21 13.16 13.12 13.07 13.02 12.96 12.91 12.86 12.81 12.76 12.70 12.65 12.60 

    4   13.60 13.56 13.52 13.49 13.45 13.41 13.36 13.31 13.26 13.22 13.17 13.12 13.08 13.03 12.99 12.94 12.89 12.85 12.81 12.76 

    3   13.68 13.64 13.61 13.57 13.54 13.50 13.46 13.42 13.37 13.33 13.29 13.25 13.20 13.16 13.11 13.07 13.02 12.97 12.92 12.87 

    2   13.74 13.70 13.67 13.63 13.60 13.56 13.52 13.49 13.45 13.42 13.38 13.34 13.30 13.25 13.21 13.17 13.13 13.08 13.04 12.99 

    1   13.79 13.76 13.72 13.69 13.65 13.62 13.58 13.55 13.51 13.48 13.44 13.40 13.36 13.32 13.28 13.24 13.20 13.16 13.12 13.09 

    0   13.83 13.80 13.77 13.73 13.70 13.67 13.63 13.59 13.56 13.52 13.48 13.44 13.41 13.37 13.34 13.30 13.26 13.23 13.19 13.16 

 



360 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   -1   13.86 13.83 13.80 13.77 13.74 13.71 13.68 13.64 13.61 13.57 13.54 13.50 13.47 13.43 13.40 13.36 13.32 13.28 13.25 13.21 

   -2   13.89 13.86 13.83 13.80 13.77 13.74 13.71 13.67 13.64 13.60 13.57 13.54 13.50 13.47 13.43 13.40 13.36 13.33 13.29 13.26 

   -3   13.91 13.88 13.85 13.82 13.79 13.76 13.73 13.70 13.66 13.63 13.60 13.57 13.53 13.50 13.46 13.43 13.40 13.36 13.33 13.29 

   -4   13.91 13.88 13.85 13.83 13.80 13.77 13.74 13.71 13.68 13.65 13.62 13.59 13.55 13.52 13.48 13.45 13.42 13.38 13.35 13.31 

   -5   13.91 13.88 13.86 13.83 13.81 13.78 13.75 13.72 13.69 13.66 13.63 13.60 13.57 13.53 13.50 13.47 13.44 13.40 13.37 13.33 

   -6   13.91 13.88 13.85 13.83 13.80 13.77 13.74 13.71 13.69 13.66 13.63 13.60 13.57 13.54 13.51 13.48 13.45 13.42 13.38 13.35 

   -7   13.89 13.86 13.84 13.81 13.79 13.76 13.73 13.70 13.68 13.65 13.62 13.59 13.56 13.54 13.51 13.48 13.45 13.42 13.38 13.35 

   -8   13.87 13.85 13.82 13.80 13.77 13.75 13.72 13.69 13.67 13.64 13.61 13.58 13.55 13.53 13.50 13.47 13.44 13.41 13.37 13.34 

   -9   13.84 13.82 13.79 13.77 13.74 13.72 13.69 13.67 13.64 13.62 13.59 13.56 13.53 13.51 13.48 13.45 13.42 13.39 13.36 13.33 

 

  -10   13.80 13.78 13.76 13.74 13.71 13.69 13.66 13.64 13.61 13.59 13.56 13.53 13.51 13.48 13.46 13.43 13.40 13.37 13.34 13.31 

  -11   13.76 13.74 13.72 13.70 13.67 13.65 13.63 13.60 13.58 13.55 13.53 13.50 13.48 13.45 13.43 13.40 13.37 13.34 13.31 13.28 

  -12   13.71 13.69 13.67 13.65 13.62 13.60 13.58 13.56 13.54 13.51 13.49 13.46 13.44 13.41 13.39 13.36 13.33 13.30 13.28 13.25 

  -13   13.65 13.63 13.61 13.59 13.57 13.55 13.53 13.51 13.49 13.46 13.44 13.41 13.39 13.36 13.34 13.31 13.28 13.26 13.23 13.21 

  -14   13.58 13.56 13.55 13.53 13.51 13.49 13.47 13.45 13.43 13.40 13.38 13.36 13.33 13.31 13.28 13.26 13.23 13.21 13.18 13.16 

  -15   13.51 13.49 13.48 13.46 13.44 13.42 13.40 13.38 13.36 13.34 13.32 13.30 13.27 13.25 13.22 13.20 13.17 13.15 13.12 13.10 

  -16   13.43 13.42 13.40 13.38 13.37 13.35 13.33 13.31 13.29 13.27 13.25 13.23 13.21 13.19 13.16 13.14 13.11 13.09 13.06 13.04 

  -17   13.34 13.33 13.31 13.30 13.29 13.27 13.25 13.23 13.21 13.19 13.17 13.15 13.13 13.11 13.09 13.07 13.05 13.02 13.00 12.98 

  -18   13.25 13.24 13.22 13.21 13.20 13.18 13.16 13.15 13.13 13.11 13.09 13.07 13.05 13.03 13.01 12.99 12.97 12.94 12.92 12.90 

  -19   13.15 13.14 13.12 13.11 13.10 13.08 13.07 13.05 13.03 13.02 13.00 12.98 12.97 12.95 12.93 12.91 12.89 12.86 12.84 12.82 

 

  -20   13.04 13.03 13.02 13.01 12.99 12.98 12.97 12.95 12.94 12.93 12.91 12.89 12.88 12.86 12.84 12.82 12.80 12.78 12.76 12.73 

  -21   12.93 12.92 12.91 12.90 12.89 12.88 12.87 12.85 12.84 12.83 12.81 12.79 12.78 12.76 12.74 12.72 12.70 12.68 12.66 12.64 

  -22   12.80 12.79 12.79 12.78 12.77 12.76 12.75 12.74 12.73 12.71 12.70 12.69 12.67 12.65 12.64 12.62 12.60 12.58 12.56 12.54 

  -23   12.67 12.67 12.66 12.65 12.65 12.64 12.63 12.62 12.61 12.60 12.59 12.58 12.56 12.55 12.54 12.52 12.50 12.48 12.46 12.44 

  -24   12.54 12.54 12.53 12.52 12.52 12.51 12.50 12.50 12.49 12.48 12.47 12.46 12.44 12.43 12.42 12.40 12.38 12.37 12.35 12.33 

  -25   12.39 12.39 12.39 12.39 12.38 12.38 12.38 12.37 12.36 12.36 12.35 12.34 12.32 12.31 12.30 12.28 12.26 12.25 12.23 12.21 

  -26   12.24 12.24 12.24 12.24 12.23 12.23 12.23 12.22 12.22 12.22 12.21 12.20 12.19 12.18 12.16 12.15 12.14 12.12 12.10 12.09 

  -27   12.08 12.08 12.08 12.08 12.08 12.08 12.08 12.08 12.08 12.08 12.08 12.07 12.06 12.05 12.03 12.02 12.01 11.99 11.98 11.97 

  -28   11.90 11.91 11.92 11.92 11.93 11.93 11.93 11.93 11.93 11.92 11.92 11.92 11.91 11.90 11.90 11.89 11.88 11.86 11.85 11.84 

  -29   11.72 11.73 11.74 11.75 11.75 11.76 11.76 11.77 11.77 11.77 11.77 11.77 11.77 11.76 11.76 11.75 11.74 11.72 11.71 11.69 

 

  -30   11.54 11.55 11.56 11.57 11.58 11.59 11.60 11.60 11.61 11.61 11.61 11.61 11.61 11.61 11.60 11.60 11.59 11.58 11.57 11.55 

  -31   11.34 11.35 11.37 11.38 11.39 11.40 11.41 11.42 11.43 11.43 11.44 11.44 11.44 11.44 11.44 11.44 11.44 11.43 11.43 11.42 

  -32   11.12 11.14 11.16 11.18 11.19 11.21 11.22 11.23 11.24 11.24 11.25 11.26 11.26 11.27 11.27 11.27 11.27 11.27 11.26 11.26 

  -33   10.88 10.91 10.93 10.96 10.99 11.01 11.03 11.04 11.06 11.07 11.08 11.09 11.10 11.10 11.11 11.11 11.11 11.10 11.10 11.09 

  -34   10.66 10.69 10.72 10.74 10.77 10.79 10.81 10.83 10.85 10.87 10.89 10.90 10.91 10.91 10.92 10.92 10.93 10.93 10.94 10.94 

  -35    9.81  9.96 10.11 10.27 10.42 10.57 10.60 10.62 10.65 10.67 10.69 10.70 10.72 10.73 10.74 10.75 10.76 10.76 10.77 10.77 

  -36    9.37  9.53  9.70  9.86 10.03 10.19 10.25 10.31 10.37 10.42 10.48 10.50 10.51 10.53 10.54 10.55 10.56 10.57 10.57 10.58 

  -37    8.89  9.03  9.17  9.31  9.45  9.59  9.72  9.84  9.97 10.09 10.22 10.24 10.27 10.29 10.31 10.33 10.34 10.36 10.37 10.38 

  -38    8.62  8.75  8.88  9.02  9.15  9.28  9.40  9.53  9.65  9.78  9.90  9.95  9.99 10.03 10.08 10.12 10.13 10.15 10.16 10.17 

  -39    8.55  8.64  8.72  8.81  8.89  8.98  9.09  9.20  9.31  9.42  9.53  9.60  9.67  9.74  9.80  9.87  9.90  9.92  9.95  9.97 

 



361 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

  -40    8.11  8.15  8.20  8.24  8.28  8.32  8.49  8.65  8.82  8.98  9.15  9.24  9.34  9.43  9.52  9.61  9.63  9.66  9.68  9.70 

  -41    7.86  7.92  7.98  8.04  8.10  8.16  8.28  8.40  8.52  8.64  8.76  8.86  8.96  9.06  9.16  9.26  9.31  9.35  9.40  9.45 

  -42    7.56  7.62  7.69  7.75  7.81  7.87  7.97  8.07  8.16  8.26  8.36  8.46  8.57  8.67  8.78  8.88  8.94  9.00  9.06  9.12 

  -43    6.95  7.08  7.21  7.33  7.46  7.59  7.64  7.69  7.74  7.78  7.83  7.96  8.09  8.22  8.35  8.48  8.57  8.65  8.74  8.83 

  -44    6.48  6.62  6.77  6.91  7.05  7.20  7.29  7.38  7.47  7.56  7.65  7.71  7.77  7.83  7.89  7.95  8.06  8.17  8.28  8.39 

  -45    6.01  6.14  6.28  6.41  6.54  6.68  6.81  6.94  7.08  7.21  7.34  7.42  7.51  7.59  7.67  7.75  7.82  7.89  7.96  8.02 

  -46    5.70  5.79  5.88  5.96  6.05  6.14  6.28  6.41  6.55  6.69  6.83  6.94  7.05  7.17  7.28  7.39  7.47  7.54  7.61  7.69 

  -47    5.36  5.43  5.50  5.57  5.64  5.71  5.83  5.95  6.07  6.19  6.31  6.43  6.55  6.67  6.79  6.91  7.01  7.12  7.22  7.33 

  -48    5.04  5.11  5.18  5.25  5.32  5.39  5.48  5.58  5.67  5.77  5.86  5.96  6.07  6.17  6.28  6.38  6.49  6.60  6.70  6.81 

  -49    4.81  4.87  4.93  4.99  5.05  5.11  5.17  5.23  5.28  5.34  5.40  5.50  5.60  5.71  5.81  5.91  6.01  6.11  6.20  6.30 

 

  -50    4.54  4.60  4.66  4.73  4.79  4.85  4.91  4.97  5.03  5.09  5.15  5.21  5.27  5.33  5.39  5.45  5.52  5.60  5.67  5.75 

  -51    4.29  4.35  4.41  4.47  4.53  4.59  4.66  4.72  4.79  4.85  4.92  4.96  5.01  5.05  5.10  5.14  5.19  5.23  5.28  5.33 

  -52    4.01  4.08  4.15  4.21  4.28  4.35  4.41  4.47  4.53  4.59  4.65  4.70  4.75  4.80  4.85  4.90  4.94  4.99  5.03  5.07 

  -53    3.86  3.92  3.98  4.05  4.11  4.17  4.21  4.26  4.30  4.35  4.39  4.44  4.49  4.54  4.59  4.64  4.68  4.72  4.76  4.80 

  -54    3.67  3.70  3.73  3.76  3.79  3.82  3.90  3.98  4.05  4.13  4.21  4.24  4.27  4.30  4.33  4.36  4.41  4.47  4.52  4.58 

  -55    3.29  3.37  3.45  3.53  3.62  3.70  3.73  3.77  3.80  3.83  3.86  3.93  4.00  4.06  4.13  4.20  4.24  4.29  4.33  4.38 

  -56    3.09  3.14  3.20  3.25  3.31  3.36  3.45  3.54  3.63  3.72  3.81  3.83  3.85  3.87  3.88  3.90  3.96  4.01  4.07  4.12 

  -57    2.81  2.86  2.92  2.97  3.03  3.08  3.14  3.20  3.26  3.32  3.38  3.45  3.52  3.59  3.66  3.73  3.76  3.79  3.82  3.84 

  -58    2.66  2.71  2.76  2.81  2.86  2.91  2.95  2.99  3.03  3.07  3.11  3.18  3.25  3.32  3.39  3.46  3.52  3.57  3.63  3.68 

  -59    2.51  2.53  2.55  2.57  2.59  2.61  2.67  2.73  2.78  2.84  2.90  2.94  2.98  3.01  3.05  3.09  3.16  3.22  3.29  3.35 

 

  -60    2.26  2.31  2.36  2.41  2.46  2.51  2.55  2.58  2.62  2.65  2.69  2.73  2.77  2.80  2.84  2.88  2.92  2.95  2.99  3.02 

  -61    2.10  2.15  2.20  2.25  2.30  2.35  2.38  2.42  2.45  2.49  2.52  2.56  2.59  2.63  2.66  2.70  2.74  2.77  2.81  2.84 

  -62    1.95  1.97  1.98  2.00  2.01  2.03  2.08  2.14  2.19  2.25  2.30  2.34  2.38  2.41  2.45  2.49  2.52  2.55  2.58  2.61 

  -63    1.78  1.79  1.81  1.82  1.84  1.85  1.90  1.96  2.01  2.07  2.12  2.15  2.18  2.22  2.25  2.28  2.32  2.37  2.41  2.46 

  -64    1.59  1.63  1.67  1.72  1.76  1.80  1.82  1.84  1.87  1.89  1.91  1.95  1.98  2.02  2.05  2.09  2.12  2.14  2.17  2.19 

  -65    1.51  1.53  1.55  1.57  1.59  1.61  1.65  1.69  1.72  1.76  1.80  1.82  1.85  1.87  1.90  1.92  1.94  1.96  1.99  2.01 

  -66    1.34  1.38  1.41  1.45  1.48  1.52  1.53  1.54  1.55  1.56  1.57  1.61  1.64  1.68  1.71  1.75  1.78  1.80  1.83  1.85 

  -67    1.21  1.23  1.25  1.28  1.30  1.32  1.35  1.38  1.40  1.43  1.46  1.48  1.50  1.52  1.54  1.56  1.58  1.61  1.63  1.66 

  -68    1.09  1.12  1.14  1.17  1.19  1.22  1.24  1.26  1.27  1.29  1.31  1.34  1.37  1.40  1.43  1.46  1.48  1.50  1.51  1.53 

  -69    1.00  1.02  1.04  1.05  1.07  1.09  1.11  1.13  1.14  1.16  1.18  1.20  1.23  1.25  1.28  1.30  1.32  1.34  1.37  1.39 

 

  -70    0.89  0.91  0.93  0.94  0.96  0.98  1.00  1.03  1.05  1.08  1.10  1.12  1.14  1.15  1.17  1.19  1.21  1.23  1.25  1.27 

  -71    0.80  0.81  0.82  0.84  0.85  0.86  0.88  0.90  0.92  0.94  0.96  0.98  1.00  1.03  1.05  1.07  1.09  1.10  1.12  1.13 

  -72    0.73  0.74  0.75  0.76  0.77  0.78  0.80  0.82  0.85  0.87  0.89  0.90  0.91  0.92  0.93  0.94  0.96  0.97  0.99  1.00 

  -73    0.64  0.65  0.67  0.68  0.70  0.71  0.72  0.74  0.75  0.77  0.78  0.79  0.81  0.82  0.84  0.85  0.87  0.89  0.90  0.92 

  -74    0.57  0.58  0.59  0.61  0.62  0.63  0.64  0.65  0.67  0.68  0.69  0.70  0.72  0.73  0.75  0.76  0.77  0.78  0.80  0.81 

  -75    0.50  0.51  0.52  0.53  0.54  0.55  0.57  0.58  0.60  0.61  0.63  0.64  0.65  0.65  0.66  0.67  0.68  0.69  0.71  0.72 

  -76    0.46  0.46  0.47  0.47  0.48  0.48  0.49  0.51  0.52  0.54  0.55  0.56  0.57  0.58  0.59  0.60  0.60  0.60  0.61  0.61 

  -77    0.39  0.40  0.42  0.43  0.45  0.46  0.46  0.46  0.47  0.47  0.47  0.48  0.49  0.51  0.52  0.53  0.54  0.54  0.55  0.55 

  -78    0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.42  0.43  0.44  0.44  0.45  0.45  0.46  0.46  0.47  0.48  0.48  0.49 

  -79    0.30  0.31  0.31  0.32  0.32  0.33  0.34  0.35  0.35  0.36  0.37  0.38  0.39  0.39  0.40  0.41  0.42  0.42  0.43  0.43 

 

  -80    0.28  0.28  0.28  0.28  0.28  0.28  0.29  0.30  0.32  0.33  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.35  0.35  0.36 

  -81    0.22  0.23  0.23  0.24  0.24  0.25  0.25  0.25  0.26  0.26  0.26  0.27  0.28  0.28  0.29  0.30  0.31  0.31  0.32  0.32 

  -82    0.17  0.18  0.19  0.19  0.20  0.21  0.22  0.23  0.23  0.24  0.25  0.25  0.26  0.26  0.27  0.27  0.27  0.27  0.28  0.28 

  -83    0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.19  0.19  0.20  0.20  0.21  0.22  0.22  0.23  0.24  0.24  0.24  0.24  0.24 

  -84    0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.19  0.19 

  -85    0.13  0.13  0.14  0.14  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.17  0.17 

  -86    0.09  0.10  0.10  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.14 

  -87    0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.14 

  -88    0.07  0.07  0.08  0.08  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.10 

  -89    0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   69    0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   67    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02 

   66    0.04  0.04  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   65    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03 

   64    0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05 

   63    0.10  0.10  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.08  0.08  0.09 

   62    0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.08  0.08  0.08  0.09  0.09  0.10 

   61    0.16  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.13  0.14  0.14  0.14  0.14  0.14  0.14  0.14 

   60    0.20  0.20  0.20  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.18  0.18  0.17  0.17  0.16  0.16  0.17  0.17  0.18 

 

   59    0.27  0.26  0.26  0.25  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.20  0.20  0.21 

   58    0.30  0.29  0.28  0.28  0.27  0.26  0.26  0.26  0.25  0.25  0.25  0.25  0.25  0.26  0.26  0.26  0.26  0.26  0.26  0.26 

   57    0.35  0.34  0.33  0.33  0.32  0.31  0.31  0.31  0.30  0.30  0.30  0.29  0.29  0.28  0.28  0.27  0.27  0.27  0.28  0.28 

   56    0.43  0.42  0.41  0.41  0.40  0.39  0.39  0.39  0.38  0.38  0.38  0.37  0.37  0.36  0.36  0.35  0.35  0.35  0.35  0.35 

   55    0.47  0.46  0.46  0.45  0.45  0.44  0.44  0.43  0.43  0.42  0.42  0.42  0.41  0.41  0.40  0.40  0.40  0.40  0.41  0.41 

   54    0.54  0.53  0.53  0.52  0.52  0.51  0.50  0.50  0.49  0.49  0.48  0.48  0.48  0.47  0.47  0.47  0.47  0.47  0.47  0.47 

   53    0.63  0.62  0.61  0.60  0.60  0.59  0.59  0.59  0.58  0.58  0.58  0.57  0.56  0.55  0.54  0.53  0.54  0.54  0.55  0.55 

   52    0.74  0.72  0.71  0.69  0.67  0.66  0.66  0.66  0.66  0.66  0.66  0.65  0.65  0.64  0.64  0.63  0.63  0.63  0.64  0.64 

   51    0.82  0.81  0.80  0.79  0.78  0.77  0.76  0.75  0.74  0.73  0.72  0.72  0.72  0.71  0.71  0.71  0.71  0.72  0.72  0.73 

   50    0.93  0.91  0.90  0.88  0.86  0.85  0.84  0.84  0.83  0.83  0.82  0.81  0.80  0.79  0.79  0.78  0.79  0.80  0.80  0.81 

 

   49    1.02  1.00  0.99  0.98  0.96  0.95  0.94  0.93  0.92  0.92  0.91  0.91  0.91  0.92  0.92  0.92  0.92  0.91  0.91  0.91 

   48    1.13  1.12  1.10  1.09  1.08  1.07  1.07  1.06  1.06  1.05  1.05  1.03  1.02  1.00  0.98  0.97  0.98  0.99  0.99  1.00 

   47    1.31  1.29  1.27  1.25  1.23  1.21  1.20  1.18  1.17  1.16  1.15  1.14  1.13  1.12  1.12  1.11  1.11  1.11  1.11  1.12 

   46    1.44  1.42  1.41  1.39  1.37  1.36  1.34  1.31  1.29  1.27  1.25  1.25  1.25  1.25  1.26  1.26  1.25  1.25  1.24  1.23 

   45    1.59  1.56  1.53  1.50  1.47  1.44  1.44  1.44  1.44  1.45  1.45  1.44  1.43  1.42  1.42  1.41  1.41  1.41  1.41  1.41 

   44    1.79  1.75  1.71  1.67  1.63  1.59  1.59  1.59  1.59  1.59  1.59  1.57  1.56  1.54  1.52  1.51  1.51  1.51  1.51  1.52 

   43    1.94  1.91  1.88  1.85  1.82  1.79  1.77  1.76  1.75  1.73  1.72  1.71  1.69  1.68  1.67  1.66  1.67  1.68  1.69  1.71 

   42    2.13  2.09  2.05  2.01  1.98  1.94  1.93  1.92  1.91  1.90  1.89  1.87  1.86  1.84  1.82  1.81  1.82  1.83  1.84  1.85 

   41    2.30  2.27  2.23  2.20  2.17  2.14  2.12  2.10  2.08  2.07  2.05  2.04  2.03  2.02  2.01  2.00  2.00  2.00  2.00  2.01 

   40    2.50  2.46  2.42  2.38  2.34  2.30  2.28  2.25  2.23  2.21  2.19  2.18  2.17  2.16  2.15  2.14  2.14  2.14  2.14  2.14 

 



363 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   39    2.70  2.66  2.63  2.59  2.55  2.52  2.49  2.47  2.45  2.42  2.40  2.38  2.36  2.34  2.33  2.31  2.33  2.34  2.36  2.38 

   38    2.94  2.91  2.88  2.85  2.83  2.80  2.76  2.72  2.68  2.64  2.60  2.58  2.57  2.56  2.54  2.53  2.53  2.53  2.53  2.54 

   37    3.17  3.14  3.10  3.07  3.04  3.01  2.98  2.96  2.94  2.91  2.89  2.87  2.84  2.82  2.80  2.78  2.78  2.77  2.77  2.77 

   36    3.40  3.37  3.33  3.30  3.27  3.24  3.20  3.16  3.12  3.08  3.04  3.01  2.99  2.97  2.94  2.92  2.92  2.93  2.93  2.93 

   35    3.70  3.64  3.58  3.53  3.47  3.42  3.40  3.37  3.35  3.33  3.31  3.28  3.26  3.24  3.21  3.19  3.18  3.18  3.18  3.17 

   34    3.97  3.91  3.85  3.79  3.74  3.68  3.64  3.60  3.56  3.53  3.49  3.47  3.46  3.45  3.43  3.42  3.43  3.45  3.46  3.47 

   33    4.15  4.10  4.05  4.00  3.95  3.90  3.86  3.82  3.78  3.74  3.70  3.68  3.66  3.64  3.62  3.60  3.61  3.62  3.63  3.64 

   32    4.45  4.39  4.33  4.28  4.22  4.17  4.12  4.07  4.02  3.98  3.93  3.92  3.91  3.90  3.89  3.88  3.87  3.86  3.85  3.85 

   31    4.57  4.52  4.46  4.41  4.36  4.31  4.26  4.21  4.17  4.12  4.08  4.07  4.05  4.04  4.03  4.02  4.03  4.04  4.05  4.06 

   30    4.88  4.82  4.75  4.69  4.63  4.57  4.51  4.45  4.40  4.34  4.29  4.26  4.24  4.21  4.18  4.16  4.17  4.19  4.20  4.21 

 

   29    5.22  5.13  5.05  4.96  4.88  4.80  4.76  4.72  4.68  4.65  4.61  4.60  4.58  4.57  4.56  4.55  4.52  4.49  4.46  4.43 

   28    5.58  5.50  5.42  5.34  5.26  5.18  5.12  5.06  5.00  4.95  4.89  4.85  4.81  4.77  4.74  4.70  4.71  4.73  4.74  4.75 

   27    5.89  5.81  5.73  5.65  5.57  5.49  5.42  5.35  5.29  5.22  5.16  5.12  5.09  5.05  5.02  4.99  5.01  5.03  5.05  5.08 

   26    6.30  6.20  6.10  6.00  5.90  5.81  5.75  5.68  5.62  5.56  5.50  5.48  5.45  5.43  5.41  5.39  5.39  5.40  5.41  5.41 

   25    6.74  6.63  6.52  6.42  6.31  6.21  6.14  6.07  6.00  5.93  5.86  5.84  5.83  5.81  5.79  5.78  5.77  5.76  5.75  5.75 

   24    7.19  7.07  6.95  6.84  6.72  6.61  6.54  6.47  6.41  6.34  6.28  6.24  6.19  6.15  6.11  6.07  6.07  6.06  6.06  6.06 

   23    7.42  7.32  7.22  7.12  7.03  6.93  6.87  6.81  6.75  6.69  6.63  6.57  6.51  6.46  6.40  6.35  6.36  6.38  6.39  6.40 

   22    7.54  7.42  7.31  7.19  7.08  6.97  6.93  6.88  6.84  6.80  6.76  6.74  6.72  6.70  6.68  6.66  6.66  6.66  6.66  6.67 

   21    8.07  7.93  7.80  7.67  7.54  7.41  7.32  7.23  7.14  7.05  6.96  6.88  6.80  6.72  6.65  6.57  6.57  6.56  6.56  6.56 

   20    7.95  7.90  7.85  7.81  7.76  7.72  7.65  7.59  7.52  7.46  7.40  7.33  7.25  7.18  7.11  7.04  7.01  6.99  6.97  6.94 

 

   19    8.20  8.03  7.86  7.69  7.52  7.36  7.29  7.22  7.16  7.09  7.03  7.00  6.97  6.94  6.91  6.88  6.88  6.87  6.87  6.87 

   18    8.78  8.60  8.43  8.26  8.09  7.92  7.77  7.62  7.48  7.33  7.19  7.13  7.06  7.00  6.94  6.88  6.89  6.90  6.91  6.92 

   17    9.22  9.08  8.95  8.81  8.68  8.55  8.40  8.25  8.10  7.95  7.80  7.68  7.56  7.44  7.32  7.20  7.25  7.31  7.37  7.42 

   16    9.59  9.48  9.36  9.25  9.14  9.03  8.91  8.80  8.68  8.57  8.46  8.38  8.31  8.23  8.16  8.09  8.14  8.19  8.24  8.29 

   15    9.91  9.81  9.71  9.61  9.51  9.41  9.32  9.23  9.14  9.05  8.96  8.95  8.95  8.95  8.94  8.94  8.97  9.00  9.03  9.06 

   14   10.28 10.19 10.10 10.01  9.93  9.84  9.79  9.74  9.69  9.64  9.59  9.57  9.56  9.54  9.52  9.51  9.53  9.55  9.57  9.60 

   13   10.67 10.60 10.52 10.45 10.38 10.31 10.26 10.21 10.16 10.11 10.06 10.04 10.02 10.00  9.98  9.96  9.98 10.01 10.03 10.05 

   12   11.02 10.95 10.88 10.81 10.75 10.68 10.63 10.58 10.53 10.48 10.43 10.41 10.40 10.38 10.36 10.35 10.37 10.38 10.40 10.42 

   11   11.32 11.25 11.18 11.11 11.05 10.98 10.94 10.89 10.85 10.81 10.77 10.75 10.74 10.72 10.70 10.69 10.70 10.71 10.72 10.74 

   10   11.57 11.50 11.44 11.37 11.30 11.24 11.20 11.16 11.12 11.09 11.05 11.03 11.02 11.00 10.98 10.97 10.99 11.02 11.05 11.07 

 

    9   11.77 11.71 11.66 11.61 11.55 11.50 11.46 11.42 11.38 11.34 11.30 11.29 11.27 11.26 11.25 11.24 11.27 11.30 11.33 11.36 

    8   11.99 11.94 11.88 11.83 11.78 11.73 11.69 11.66 11.62 11.58 11.55 11.53 11.51 11.49 11.48 11.46 11.48 11.51 11.54 11.56 

    7   12.20 12.15 12.10 12.05 12.00 11.95 11.90 11.86 11.82 11.77 11.73 11.73 11.73 11.73 11.74 11.74 11.76 11.78 11.80 11.83 

    6   12.40 12.35 12.29 12.24 12.19 12.14 12.11 12.07 12.04 12.01 11.98 11.98 11.97 11.97 11.97 11.97 11.98 11.98 11.99 12.00 

    5   12.55 12.50 12.46 12.42 12.37 12.33 12.30 12.28 12.25 12.22 12.20 12.19 12.18 12.17 12.16 12.15 12.15 12.15 12.15 12.15 

    4   12.72 12.68 12.64 12.60 12.57 12.53 12.50 12.46 12.43 12.40 12.37 12.35 12.33 12.31 12.30 12.28 12.28 12.28 12.28 12.28 

    3   12.82 12.78 12.74 12.70 12.67 12.63 12.60 12.58 12.56 12.53 12.51 12.49 12.47 12.45 12.43 12.41 12.41 12.40 12.40 12.40 

    2   12.95 12.91 12.87 12.83 12.79 12.75 12.72 12.69 12.66 12.63 12.60 12.58 12.56 12.54 12.52 12.50 12.49 12.49 12.49 12.48 

    1   13.05 13.01 12.98 12.94 12.91 12.87 12.84 12.80 12.77 12.73 12.70 12.68 12.66 12.64 12.62 12.60 12.59 12.57 12.56 12.55 

    0   13.12 13.08 13.05 13.01 12.98 12.94 12.91 12.87 12.84 12.81 12.78 12.76 12.73 12.71 12.68 12.66 12.65 12.63 12.62 12.61 

 



364 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   -1   13.17 13.14 13.10 13.07 13.03 13.00 12.97 12.93 12.90 12.87 12.84 12.82 12.79 12.77 12.74 12.72 12.71 12.69 12.68 12.66 

   -2   13.22 13.19 13.15 13.12 13.08 13.05 13.02 12.99 12.95 12.92 12.89 12.87 12.84 12.82 12.79 12.77 12.75 12.74 12.72 12.71 

   -3   13.26 13.22 13.19 13.15 13.12 13.08 13.05 13.02 12.99 12.96 12.93 12.90 12.88 12.85 12.83 12.80 12.78 12.77 12.75 12.74 

   -4   13.28 13.25 13.22 13.18 13.15 13.12 13.09 13.06 13.02 12.99 12.96 12.93 12.91 12.88 12.86 12.83 12.81 12.79 12.78 12.76 

   -5   13.30 13.27 13.24 13.20 13.17 13.14 13.11 13.08 13.04 13.01 12.98 12.95 12.93 12.90 12.88 12.85 12.83 12.81 12.80 12.78 

   -6   13.32 13.29 13.25 13.22 13.18 13.15 13.12 13.09 13.06 13.03 13.00 12.97 12.94 12.92 12.89 12.86 12.84 12.82 12.80 12.78 

   -7   13.32 13.29 13.26 13.22 13.19 13.16 13.13 13.10 13.06 13.03 13.00 12.97 12.95 12.92 12.90 12.87 12.85 12.83 12.80 12.78 

   -8   13.31 13.28 13.25 13.22 13.19 13.16 13.13 13.10 13.06 13.03 13.00 12.97 12.94 12.92 12.89 12.86 12.84 12.82 12.79 12.77 

   -9   13.30 13.27 13.24 13.20 13.17 13.14 13.11 13.08 13.05 13.02 12.99 12.96 12.93 12.91 12.88 12.85 12.83 12.80 12.78 12.75 

 

  -10   13.28 13.25 13.22 13.19 13.16 13.13 13.10 13.07 13.03 13.00 12.97 12.94 12.91 12.89 12.86 12.83 12.81 12.78 12.76 12.73 

  -11   13.25 13.22 13.19 13.16 13.13 13.10 13.07 13.04 13.01 12.98 12.95 12.92 12.89 12.86 12.83 12.80 12.78 12.75 12.73 12.70 

  -12   13.22 13.19 13.16 13.13 13.10 13.07 13.04 13.01 12.98 12.95 12.92 12.89 12.86 12.83 12.80 12.77 12.74 12.72 12.69 12.67 

  -13   13.18 13.15 13.12 13.09 13.06 13.03 13.00 12.97 12.94 12.91 12.88 12.85 12.82 12.79 12.76 12.73 12.70 12.67 12.65 12.62 

  -14   13.13 13.10 13.07 13.04 13.01 12.98 12.95 12.92 12.89 12.86 12.83 12.80 12.77 12.74 12.71 12.68 12.65 12.62 12.60 12.57 

  -15   13.07 13.04 13.02 12.99 12.96 12.93 12.90 12.87 12.84 12.81 12.78 12.75 12.72 12.69 12.66 12.63 12.60 12.57 12.55 12.52 

  -16   13.01 12.98 12.96 12.93 12.90 12.87 12.84 12.81 12.78 12.75 12.72 12.69 12.66 12.63 12.60 12.57 12.54 12.51 12.48 12.45 

  -17   12.95 12.92 12.90 12.87 12.84 12.81 12.78 12.75 12.72 12.69 12.66 12.63 12.60 12.57 12.53 12.50 12.47 12.44 12.41 12.38 

  -18   12.87 12.85 12.82 12.79 12.77 12.74 12.71 12.68 12.65 12.62 12.59 12.56 12.53 12.50 12.46 12.43 12.40 12.37 12.34 12.31 

  -19   12.79 12.77 12.74 12.71 12.69 12.66 12.63 12.60 12.57 12.54 12.51 12.48 12.45 12.42 12.39 12.36 12.33 12.29 12.26 12.22 

 

  -20   12.71 12.69 12.66 12.63 12.61 12.58 12.55 12.52 12.49 12.45 12.42 12.39 12.36 12.33 12.30 12.27 12.24 12.21 12.18 12.15 

  -21   12.62 12.60 12.57 12.54 12.52 12.49 12.46 12.43 12.40 12.37 12.34 12.31 12.28 12.25 12.21 12.18 12.15 12.12 12.09 12.05 

  -22   12.52 12.50 12.47 12.45 12.43 12.40 12.37 12.34 12.31 12.27 12.24 12.21 12.18 12.15 12.12 12.09 12.06 12.02 11.99 11.96 

  -23   12.42 12.40 12.37 12.34 12.32 12.29 12.26 12.24 12.21 12.18 12.15 12.12 12.09 12.06 12.02 11.99 11.96 11.93 11.90 11.86 

  -24   12.31 12.29 12.26 12.24 12.22 12.19 12.16 12.14 12.11 12.08 12.05 12.02 11.99 11.96 11.92 11.89 11.86 11.82 11.78 11.75 

  -25   12.19 12.17 12.15 12.13 12.10 12.08 12.05 12.03 12.00 11.97 11.94 11.91 11.88 11.85 11.81 11.78 11.75 11.71 11.67 11.64 

  -26   12.07 12.05 12.03 12.01 11.98 11.96 11.94 11.91 11.88 11.86 11.83 11.80 11.77 11.74 11.70 11.67 11.63 11.59 11.55 11.51 

  -27   11.95 11.93 11.91 11.89 11.86 11.84 11.82 11.79 11.76 11.74 11.71 11.68 11.65 11.62 11.59 11.56 11.53 11.49 11.45 11.42 

  -28   11.82 11.80 11.79 11.77 11.75 11.73 11.70 11.67 11.64 11.61 11.58 11.55 11.53 11.50 11.47 11.44 11.40 11.37 11.33 11.29 

  -29   11.67 11.65 11.64 11.62 11.60 11.58 11.56 11.53 11.51 11.49 11.46 11.43 11.41 11.38 11.35 11.32 11.28 11.24 11.20 11.15 

 

  -30   11.54 11.53 11.51 11.50 11.49 11.47 11.45 11.42 11.39 11.37 11.34 11.32 11.29 11.26 11.24 11.21 11.16 11.11 11.06 11.00 

  -31   11.41 11.39 11.38 11.36 11.34 11.32 11.30 11.27 11.25 11.23 11.20 11.18 11.15 11.12 11.10 11.07 11.02 10.96 10.91 10.86 

  -32   11.25 11.24 11.23 11.21 11.20 11.18 11.16 11.14 11.12 11.10 11.08 11.04 11.01 10.97 10.93 10.89 10.85 10.80 10.75 10.71 

  -33   11.08 11.07 11.06 11.05 11.04 11.03 11.01 10.99 10.97 10.95 10.93 10.89 10.85 10.81 10.76 10.72 10.68 10.63 10.59 10.55 

  -34   10.94 10.93 10.92 10.90 10.89 10.87 10.85 10.83 10.81 10.79 10.77 10.72 10.68 10.63 10.58 10.53 10.48 10.44 10.39 10.34 

  -35   10.77 10.76 10.75 10.74 10.73 10.72 10.69 10.66 10.63 10.60 10.57 10.53 10.49 10.44 10.40 10.35 10.31 10.27 10.23 10.18 

  -36   10.58 10.57 10.57 10.56 10.55 10.54 10.51 10.49 10.46 10.43 10.40 10.36 10.33 10.29 10.25 10.21 10.17 10.12 10.08 10.03 

  -37   10.39 10.38 10.37 10.36 10.35 10.34 10.31 10.28 10.25 10.22 10.19 10.16 10.13 10.09 10.06 10.02  9.97  9.92  9.87  9.82 

  -38   10.18 10.17 10.16 10.15 10.13 10.12 10.09 10.06 10.02  9.99  9.95  9.92  9.90  9.87  9.84  9.81  9.77  9.73  9.68  9.64 

  -39    9.99  9.97  9.95  9.93  9.90  9.88  9.86  9.84  9.82  9.80  9.78  9.75  9.71  9.68  9.64  9.60  9.56  9.53  9.49  9.45 

 



365 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

  -40    9.72  9.72  9.71  9.71  9.70  9.69  9.66  9.62  9.59  9.55  9.51  9.49  9.47  9.44  9.42  9.39  9.35  9.31  9.27  9.23 

  -41    9.49  9.49  9.49  9.49  9.49  9.49  9.47  9.45  9.43  9.40  9.38  9.34  9.31  9.27  9.23  9.19  9.16  9.13  9.09  9.06 

  -42    9.18  9.20  9.23  9.25  9.27  9.29  9.26  9.23  9.20  9.16  9.13  9.11  9.08  9.06  9.03  9.00  8.95  8.90  8.85  8.80 

  -43    8.91  8.94  8.96  8.99  9.01  9.03  9.01  9.00  8.98  8.96  8.94  8.89  8.85  8.80  8.75  8.70  8.68  8.66  8.63  8.61 

  -44    8.50  8.55  8.61  8.66  8.71  8.76  8.76  8.77  8.77  8.77  8.77  8.73  8.69  8.65  8.61  8.57  8.53  8.48  8.44  8.39 

  -45    8.09  8.15  8.21  8.27  8.32  8.38  8.40  8.43  8.45  8.47  8.49  8.48  8.47  8.46  8.44  8.43  8.40  8.38  8.35  8.32 

  -46    7.76  7.81  7.85  7.90  7.95  7.99  8.03  8.06  8.10  8.14  8.17  8.18  8.19  8.20  8.20  8.21  8.19  8.17  8.15  8.13 

  -47    7.43  7.48  7.53  7.58  7.62  7.67  7.70  7.74  7.77  7.80  7.83  7.85  7.87  7.88  7.90  7.91  7.89  7.86  7.84  7.81 

  -48    6.92  7.01  7.10  7.19  7.27  7.36  7.41  7.45  7.49  7.54  7.58  7.59  7.60  7.60  7.61  7.61  7.60  7.58  7.57  7.55 

  -49    6.40  6.48  6.57  6.65  6.73  6.81  6.88  6.94  7.01  7.08  7.14  7.16  7.18  7.20  7.21  7.23  7.24  7.25  7.25  7.26 

 

  -50    5.82  5.91  5.99  6.08  6.16  6.25  6.32  6.39  6.46  6.52  6.59  6.62  6.65  6.68  6.70  6.73  6.75  6.78  6.80  6.82 

  -51    5.37  5.44  5.50  5.57  5.63  5.70  5.76  5.81  5.86  5.92  5.97  6.03  6.08  6.14  6.20  6.25  6.26  6.27  6.28  6.29 

  -52    5.11  5.16  5.20  5.25  5.30  5.34  5.38  5.43  5.47  5.51  5.55  5.60  5.64  5.68  5.73  5.77  5.78  5.79  5.80  5.80 

  -53    4.84  4.89  4.93  4.98  5.03  5.07  5.09  5.12  5.14  5.16  5.18  5.21  5.24  5.27  5.29  5.32  5.33  5.34  5.35  5.36 

  -54    4.63  4.65  4.67  4.69  4.71  4.73  4.78  4.82  4.87  4.92  4.96  4.98  4.99  5.01  5.03  5.04  5.03  5.03  5.02  5.01 

  -55    4.42  4.45  4.48  4.51  4.53  4.56  4.57  4.58  4.59  4.60  4.61  4.64  4.68  4.71  4.74  4.77  4.78  4.78  4.79  4.80 

  -56    4.18  4.21  4.25  4.28  4.31  4.34  4.37  4.40  4.43  4.45  4.48  4.49  4.50  4.51  4.52  4.53  4.54  4.54  4.55  4.56 

  -57    3.87  3.92  3.97  4.02  4.07  4.12  4.13  4.15  4.16  4.17  4.18  4.20  4.23  4.25  4.27  4.29  4.30  4.30  4.31  4.32 

  -58    3.74  3.76  3.78  3.80  3.82  3.84  3.87  3.89  3.92  3.95  3.97  3.98  4.00  4.01  4.02  4.03  4.04  4.06  4.07  4.08 

  -59    3.42  3.47  3.53  3.58  3.64  3.69  3.71  3.72  3.74  3.76  3.77  3.79  3.80  3.81  3.83  3.84  3.85  3.87  3.88  3.89 

 

  -60    3.06  3.12  3.18  3.23  3.29  3.35  3.39  3.44  3.48  3.53  3.57  3.58  3.58  3.58  3.59  3.59  3.62  3.64  3.66  3.69 

  -61    2.88  2.91  2.94  2.97  3.00  3.03  3.05  3.07  3.09  3.11  3.13  3.17  3.20  3.24  3.27  3.31  3.34  3.36  3.39  3.42 

  -62    2.64  2.67  2.71  2.74  2.78  2.81  2.83  2.84  2.85  2.87  2.88  2.91  2.93  2.96  2.98  3.01  3.02  3.03  3.04  3.04 

  -63    2.50  2.51  2.53  2.54  2.55  2.56  2.59  2.62  2.65  2.68  2.71  2.73  2.74  2.76  2.78  2.79  2.79  2.79  2.79  2.79 

  -64    2.22  2.26  2.31  2.35  2.40  2.44  2.45  2.47  2.48  2.49  2.50  2.52  2.54  2.56  2.58  2.60  2.61  2.61  2.62  2.63 

  -65    2.03  2.05  2.06  2.08  2.09  2.11  2.15  2.20  2.24  2.29  2.33  2.35  2.37  2.39  2.41  2.43  2.43  2.43  2.43  2.42 

  -66    1.88  1.89  1.91  1.92  1.93  1.94  1.96  1.98  2.01  2.03  2.05  2.08  2.11  2.14  2.17  2.20  2.21  2.22  2.23  2.24 

  -67    1.68  1.70  1.72  1.75  1.77  1.79  1.81  1.82  1.84  1.85  1.87  1.89  1.91  1.93  1.95  1.97  1.98  1.99  2.00  2.01 

  -68    1.55  1.57  1.60  1.62  1.65  1.67  1.70  1.72  1.75  1.77  1.80  1.80  1.81  1.81  1.82  1.82  1.81  1.80  1.79  1.77 

  -69    1.41  1.43  1.44  1.46  1.47  1.49  1.51  1.52  1.54  1.55  1.57  1.58  1.59  1.60  1.61  1.62  1.64  1.66  1.69  1.71 

 

  -70    1.29  1.30  1.31  1.33  1.34  1.35  1.37  1.38  1.40  1.41  1.43  1.44  1.45  1.46  1.46  1.47  1.49  1.50  1.52  1.53 

  -71    1.15  1.16  1.18  1.19  1.21  1.22  1.23  1.24  1.26  1.27  1.28  1.29  1.31  1.32  1.34  1.35  1.36  1.37  1.39  1.40 

  -72    1.02  1.03  1.05  1.06  1.08  1.09  1.11  1.12  1.14  1.15  1.17  1.17  1.18  1.18  1.19  1.19  1.20  1.21  1.21  1.22 

  -73    0.94  0.95  0.96  0.97  0.98  0.99  1.00  1.01  1.02  1.03  1.04  1.05  1.06  1.07  1.08  1.09  1.10  1.10  1.11  1.11 

  -74    0.82  0.83  0.83  0.84  0.84  0.85  0.86  0.88  0.89  0.91  0.92  0.93  0.93  0.94  0.94  0.95  0.96  0.98  0.99  1.01 

  -75    0.73  0.74  0.76  0.77  0.79  0.80  0.80  0.81  0.81  0.82  0.82  0.82  0.83  0.83  0.84  0.84  0.85  0.86  0.86  0.87 

  -76    0.61  0.63  0.65  0.66  0.68  0.70  0.71  0.72  0.72  0.73  0.74  0.74  0.74  0.73  0.73  0.73  0.74  0.75  0.77  0.78 

  -77    0.56  0.57  0.58  0.58  0.59  0.60  0.61  0.62  0.64  0.65  0.66  0.66  0.66  0.67  0.67  0.67  0.67  0.68  0.68  0.69 

  -78    0.50  0.51  0.51  0.52  0.52  0.53  0.53  0.54  0.54  0.55  0.55  0.56  0.57  0.58  0.59  0.60  0.60  0.60  0.59  0.59 

  -79    0.44  0.45  0.45  0.46  0.46  0.47  0.47  0.47  0.47  0.47  0.47  0.47  0.48  0.48  0.49  0.49  0.50  0.51  0.51  0.52 

 

  -80    0.36  0.37  0.38  0.38  0.39  0.40  0.41  0.41  0.42  0.42  0.43  0.43  0.43  0.44  0.44  0.44  0.44  0.44  0.45  0.45 

  -81    0.33  0.34  0.34  0.35  0.35  0.36  0.36  0.36  0.36  0.36  0.36  0.37  0.37  0.38  0.38  0.39  0.39  0.39  0.39  0.39 

  -82    0.28  0.29  0.29  0.30  0.30  0.31  0.31  0.31  0.31  0.31  0.31  0.31  0.32  0.32  0.33  0.33  0.33  0.33  0.32  0.32 

  -83    0.24  0.24  0.24  0.25  0.25  0.25  0.26  0.26  0.27  0.27  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.29  0.29 

  -84    0.19  0.19  0.19  0.18  0.18  0.18  0.19  0.19  0.20  0.20  0.21  0.21  0.22  0.22  0.23  0.23  0.23  0.23  0.22  0.22 

  -85    0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.19  0.19  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.19  0.19 

  -86    0.14  0.14  0.14  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.15  0.15 

  -87    0.14  0.14  0.13  0.13  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.13  0.12  0.12  0.11 

  -88    0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.07 

  -89    0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.10 



366 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.01  0.01  0.00 

 

   69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02 

   68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   67    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04 

   66    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.05  0.05 

   65    0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.08  0.08  0.09 

   64    0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.11  0.12  0.12 

   63    0.09  0.09  0.08  0.08  0.07  0.07  0.09  0.11  0.13  0.15  0.17  0.16  0.16  0.15  0.15  0.14  0.14  0.14  0.15  0.15 

   62    0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.15  0.16  0.17 

   61    0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.16  0.17  0.17  0.18  0.19  0.20  0.21  0.22  0.23 

   60    0.18  0.19  0.19  0.20  0.20  0.21  0.21  0.22  0.22  0.23  0.23  0.24  0.24  0.25  0.25  0.26  0.27  0.27  0.28  0.29 

 

   59    0.21  0.22  0.22  0.23  0.23  0.24  0.24  0.25  0.25  0.26  0.26  0.27  0.27  0.28  0.28  0.29  0.30  0.31  0.32  0.34 

   58    0.26  0.27  0.27  0.28  0.28  0.29  0.29  0.30  0.30  0.31  0.31  0.32  0.32  0.33  0.33  0.34  0.35  0.36  0.37  0.39 

   57    0.28  0.29  0.29  0.30  0.30  0.31  0.32  0.33  0.33  0.34  0.35  0.36  0.38  0.39  0.41  0.42  0.43  0.43  0.44  0.44 

   56    0.35  0.36  0.37  0.37  0.38  0.39  0.39  0.40  0.40  0.41  0.41  0.42  0.43  0.44  0.46  0.47  0.48  0.50  0.51  0.52 

   55    0.41  0.42  0.43  0.44  0.45  0.46  0.46  0.47  0.47  0.48  0.48  0.49  0.51  0.52  0.54  0.55  0.56  0.58  0.59  0.60 

   54    0.47  0.47  0.48  0.48  0.49  0.49  0.50  0.51  0.53  0.54  0.55  0.57  0.58  0.60  0.62  0.64  0.65  0.67  0.68  0.69 

   53    0.56  0.57  0.57  0.58  0.58  0.59  0.60  0.61  0.62  0.64  0.65  0.66  0.68  0.69  0.71  0.72  0.74  0.75  0.77  0.79 

   52    0.64  0.64  0.64  0.64  0.64  0.64  0.65  0.67  0.68  0.70  0.71  0.73  0.74  0.76  0.77  0.79  0.81  0.83  0.85  0.88 

   51    0.73  0.74  0.75  0.77  0.78  0.79  0.79  0.79  0.79  0.80  0.80  0.82  0.83  0.85  0.87  0.89  0.92  0.95  0.98  1.01 

   50    0.82  0.83  0.83  0.84  0.84  0.85  0.87  0.88  0.90  0.91  0.93  0.94  0.96  0.97  0.98  1.00  1.03  1.06  1.09  1.13 

 

   49    0.91  0.92  0.92  0.93  0.93  0.94  0.96  0.97  0.99  1.01  1.03  1.05  1.08  1.11  1.13  1.16  1.19  1.22  1.25  1.29 

   48    1.01  1.03  1.04  1.06  1.08  1.10  1.10  1.11  1.12  1.12  1.13  1.16  1.19  1.22  1.25  1.28  1.30  1.32  1.34  1.36 

   47    1.12  1.13  1.13  1.14  1.15  1.16  1.18  1.19  1.21  1.23  1.25  1.28  1.31  1.34  1.38  1.41  1.44  1.48  1.52  1.55 

   46    1.23  1.24  1.24  1.25  1.25  1.26  1.29  1.31  1.34  1.37  1.40  1.42  1.45  1.47  1.49  1.52  1.56  1.61  1.65  1.69 

   45    1.41  1.42  1.43  1.44  1.46  1.47  1.48  1.49  1.50  1.51  1.52  1.56  1.59  1.63  1.67  1.71  1.75  1.79  1.83  1.88 

   44    1.52  1.53  1.54  1.55  1.56  1.57  1.60  1.63  1.66  1.70  1.73  1.76  1.80  1.84  1.87  1.91  1.95  1.99  2.03  2.08 

   43    1.72  1.72  1.72  1.72  1.73  1.73  1.76  1.80  1.84  1.87  1.91  1.94  1.97  2.00  2.03  2.06  2.12  2.18  2.24  2.30 

   42    1.86  1.87  1.87  1.88  1.89  1.90  1.92  1.95  1.98  2.00  2.03  2.08  2.14  2.19  2.24  2.30  2.34  2.39  2.43  2.48 

   41    2.01  2.02  2.03  2.04  2.05  2.06  2.10  2.13  2.17  2.21  2.25  2.31  2.36  2.42  2.48  2.54  2.58  2.61  2.65  2.69 

   40    2.14  2.16  2.18  2.20  2.23  2.25  2.28  2.32  2.36  2.39  2.43  2.48  2.53  2.58  2.63  2.68  2.73  2.79  2.84  2.90 

 



367 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   39    2.40  2.41  2.43  2.44  2.45  2.47  2.50  2.53  2.56  2.59  2.62  2.66  2.71  2.76  2.80  2.85  2.92  3.00  3.07  3.15 

   38    2.54  2.55  2.57  2.58  2.59  2.61  2.65  2.70  2.75  2.79  2.84  2.89  2.93  2.98  3.03  3.08  3.17  3.25  3.34  3.43 

   37    2.77  2.79  2.80  2.82  2.84  2.86  2.90  2.94  2.98  3.03  3.07  3.13  3.20  3.26  3.33  3.40  3.48  3.57  3.65  3.74 

   36    2.94  2.96  2.97  2.99  3.01  3.03  3.09  3.15  3.21  3.28  3.34  3.40  3.47  3.53  3.60  3.67  3.76  3.85  3.94  4.03 

   35    3.17  3.19  3.22  3.25  3.27  3.30  3.36  3.41  3.47  3.53  3.59  3.65  3.71  3.77  3.84  3.90  3.98  4.07  4.15  4.24 

   34    3.49  3.51  3.54  3.56  3.58  3.61  3.64  3.67  3.70  3.73  3.76  3.84  3.92  4.00  4.09  4.17  4.25  4.33  4.42  4.50 

   33    3.65  3.67  3.69  3.71  3.73  3.75  3.79  3.83  3.87  3.92  3.96  4.05  4.14  4.23  4.33  4.42  4.51  4.60  4.70  4.79 

   32    3.84  3.87  3.89  3.92  3.95  3.98  4.02  4.06  4.10  4.14  4.18  4.27  4.37  4.46  4.56  4.66  4.76  4.87  4.97  5.08 

   31    4.07  4.08  4.08  4.09  4.10  4.11  4.17  4.24  4.30  4.36  4.43  4.53  4.62  4.72  4.82  4.92  5.02  5.12  5.22  5.32 

   30    4.23  4.27  4.30  4.34  4.38  4.42  4.50  4.57  4.65  4.73  4.81  4.89  4.97  5.05  5.14  5.22  5.33  5.44  5.55  5.66 

 

   29    4.40  4.45  4.51  4.57  4.62  4.68  4.75  4.83  4.90  4.97  5.05  5.15  5.26  5.36  5.47  5.58  5.70  5.83  5.95  6.08 

   28    4.77  4.81  4.86  4.90  4.94  4.99  5.05  5.11  5.17  5.23  5.29  5.39  5.50  5.60  5.71  5.82  6.01  6.20  6.40  6.59 

   27    5.10  5.14  5.17  5.21  5.25  5.29  5.35  5.42  5.48  5.55  5.62  5.76  5.91  6.05  6.20  6.35  6.54  6.72  6.91  7.11 

   26    5.42  5.45  5.49  5.53  5.56  5.60  5.67  5.74  5.81  5.88  5.95  6.11  6.27  6.44  6.60  6.77  6.99  7.21  7.44  7.66 

   25    5.74  5.78  5.82  5.86  5.91  5.95  6.04  6.13  6.23  6.32  6.42  6.60  6.78  6.96  7.14  7.32  7.50  7.68  7.87  8.05 

   24    6.06  6.11  6.17  6.22  6.27  6.33  6.45  6.57  6.69  6.81  6.93  7.08  7.23  7.38  7.54  7.69  7.85  8.02  8.19  8.36 

   23    6.42  6.48  6.55  6.62  6.68  6.75  6.85  6.95  7.05  7.16  7.26  7.41  7.55  7.70  7.85  8.00  8.21  8.42  8.64  8.85 

   22    6.67  6.73  6.80  6.86  6.92  6.99  7.10  7.21  7.32  7.43  7.54  7.73  7.92  8.12  8.31  8.51  8.60  8.69  8.79  8.88 

   21    6.56  6.67  6.78  6.89  7.00  7.11  7.27  7.43  7.60  7.76  7.93  8.03  8.14  8.24  8.35  8.46  8.66  8.87  9.07  9.28 

   20    6.92  7.02  7.13  7.24  7.34  7.45  7.56  7.66  7.77  7.88  7.99  8.11  8.23  8.36  8.48  8.61  8.89  9.16  9.44  9.73 

 

   19    6.87  6.95  7.04  7.13  7.21  7.30  7.43  7.55  7.68  7.81  7.94  8.19  8.44  8.69  8.95  9.20  9.46  9.71  9.97 10.24 

   18    6.93  7.07  7.22  7.36  7.50  7.65  7.81  7.98  8.14  8.31  8.48  8.74  9.00  9.26  9.53  9.79 10.02 10.24 10.47 10.71 

   17    7.48  7.58  7.68  7.78  7.88  7.98  8.21  8.45  8.68  8.91  9.15  9.38  9.62  9.85 10.09 10.33 10.51 10.70 10.89 11.08 

   16    8.34  8.44  8.55  8.65  8.75  8.86  9.05  9.23  9.42  9.61  9.80  9.99 10.18 10.37 10.57 10.76 10.91 11.06 11.21 11.36 

   15    9.09  9.17  9.26  9.34  9.42  9.51  9.68  9.84 10.01 10.18 10.35 10.51 10.67 10.83 10.99 11.15 11.26 11.37 11.48 11.59 

   14    9.62  9.70  9.79  9.88  9.96 10.05 10.18 10.32 10.45 10.59 10.73 10.87 11.00 11.14 11.28 11.42 11.51 11.61 11.70 11.80 

   13   10.08 10.16 10.23 10.31 10.39 10.47 10.59 10.71 10.83 10.96 11.08 11.19 11.30 11.41 11.52 11.63 11.71 11.79 11.87 11.96 

   12   10.44 10.52 10.60 10.68 10.76 10.84 10.94 11.04 11.15 11.25 11.36 11.45 11.53 11.62 11.71 11.80 11.88 11.95 12.03 12.11 

   11   10.75 10.82 10.90 10.98 11.05 11.13 11.22 11.31 11.40 11.50 11.59 11.67 11.74 11.82 11.90 11.98 12.04 12.10 12.17 12.23 

   10   11.10 11.16 11.23 11.29 11.35 11.42 11.49 11.56 11.63 11.71 11.78 11.84 11.91 11.97 12.04 12.11 12.17 12.22 12.28 12.34 

 

    9   11.39 11.44 11.50 11.56 11.61 11.67 11.72 11.78 11.83 11.88 11.94 12.00 12.05 12.11 12.17 12.23 12.28 12.33 12.38 12.44 

    8   11.59 11.63 11.68 11.73 11.77 11.82 11.87 11.92 11.97 12.03 12.08 12.13 12.17 12.22 12.27 12.32 12.37 12.42 12.47 12.52 

    7   11.85 11.88 11.91 11.94 11.97 12.00 12.04 12.08 12.12 12.16 12.20 12.24 12.28 12.32 12.37 12.41 12.45 12.50 12.55 12.59 

    6   12.01 12.03 12.05 12.07 12.10 12.12 12.15 12.19 12.23 12.26 12.30 12.34 12.37 12.41 12.45 12.49 12.53 12.57 12.61 12.66 

    5   12.15 12.17 12.19 12.21 12.23 12.25 12.27 12.30 12.33 12.35 12.38 12.41 12.45 12.48 12.51 12.55 12.59 12.63 12.67 12.71 

    4   12.28 12.29 12.31 12.32 12.33 12.35 12.37 12.39 12.41 12.44 12.46 12.49 12.52 12.55 12.58 12.61 12.64 12.68 12.71 12.74 

    3   12.40 12.40 12.41 12.42 12.42 12.43 12.45 12.46 12.48 12.50 12.52 12.54 12.57 12.60 12.62 12.65 12.68 12.71 12.74 12.78 

    2   12.48 12.48 12.48 12.48 12.49 12.49 12.50 12.52 12.54 12.55 12.57 12.59 12.62 12.64 12.66 12.69 12.72 12.74 12.77 12.80 

    1   12.54 12.54 12.54 12.54 12.55 12.55 12.56 12.57 12.58 12.60 12.61 12.63 12.65 12.67 12.70 12.72 12.74 12.77 12.80 12.82 

    0   12.60 12.60 12.60 12.60 12.60 12.60 12.61 12.62 12.63 12.64 12.65 12.67 12.68 12.70 12.72 12.74 12.76 12.78 12.80 12.83 

 



368 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   -1   12.65 12.65 12.64 12.64 12.64 12.64 12.65 12.65 12.66 12.66 12.67 12.69 12.70 12.72 12.73 12.75 12.77 12.78 12.80 12.82 

   -2   12.69 12.69 12.68 12.68 12.67 12.67 12.67 12.68 12.68 12.69 12.69 12.70 12.71 12.72 12.74 12.75 12.77 12.78 12.80 12.81 

   -3   12.72 12.71 12.71 12.70 12.70 12.69 12.69 12.69 12.69 12.70 12.70 12.71 12.71 12.72 12.73 12.74 12.75 12.77 12.78 12.80 

   -4   12.74 12.73 12.72 12.72 12.71 12.70 12.70 12.70 12.70 12.70 12.70 12.71 12.71 12.72 12.72 12.73 12.74 12.75 12.76 12.77 

   -5   12.76 12.75 12.74 12.72 12.71 12.70 12.70 12.70 12.69 12.69 12.69 12.69 12.70 12.70 12.71 12.71 12.72 12.72 12.73 12.73 

   -6   12.76 12.75 12.74 12.72 12.71 12.70 12.70 12.69 12.69 12.68 12.68 12.68 12.68 12.68 12.68 12.68 12.68 12.69 12.69 12.70 

   -7   12.76 12.75 12.73 12.72 12.70 12.69 12.68 12.68 12.67 12.67 12.66 12.66 12.66 12.65 12.65 12.65 12.65 12.65 12.65 12.65 

   -8   12.75 12.73 12.72 12.70 12.69 12.67 12.66 12.65 12.65 12.64 12.63 12.62 12.62 12.61 12.61 12.60 12.60 12.60 12.59 12.59 

   -9   12.73 12.71 12.70 12.68 12.67 12.65 12.64 12.63 12.61 12.60 12.59 12.58 12.57 12.57 12.56 12.55 12.55 12.54 12.54 12.53 

 

  -10   12.71 12.69 12.67 12.65 12.63 12.61 12.60 12.59 12.57 12.56 12.55 12.54 12.53 12.52 12.51 12.50 12.49 12.48 12.48 12.47 

  -11   12.68 12.66 12.64 12.62 12.60 12.58 12.56 12.55 12.53 12.52 12.50 12.49 12.48 12.46 12.45 12.44 12.43 12.42 12.40 12.39 

  -12   12.64 12.62 12.60 12.57 12.55 12.53 12.51 12.49 12.48 12.46 12.44 12.43 12.41 12.40 12.38 12.37 12.36 12.34 12.33 12.31 

  -13   12.59 12.57 12.55 12.52 12.50 12.48 12.46 12.44 12.42 12.40 12.38 12.36 12.35 12.33 12.32 12.30 12.28 12.27 12.25 12.24 

  -14   12.54 12.52 12.49 12.47 12.44 12.42 12.40 12.38 12.35 12.33 12.31 12.29 12.27 12.26 12.24 12.22 12.20 12.18 12.17 12.15 

  -15   12.49 12.46 12.44 12.41 12.39 12.36 12.34 12.31 12.29 12.26 12.24 12.22 12.20 12.18 12.16 12.14 12.12 12.09 12.07 12.04 

  -16   12.42 12.39 12.37 12.34 12.32 12.29 12.26 12.24 12.21 12.19 12.16 12.14 12.11 12.09 12.06 12.04 12.02 11.99 11.97 11.94 

  -17   12.35 12.32 12.29 12.26 12.23 12.20 12.17 12.15 12.12 12.10 12.07 12.04 12.02 11.99 11.97 11.94 11.91 11.89 11.86 11.84 

  -18   12.28 12.25 12.22 12.19 12.15 12.12 12.09 12.07 12.04 12.01 11.98 11.95 11.93 11.90 11.88 11.85 11.82 11.79 11.76 11.73 

  -19   12.19 12.16 12.13 12.10 12.07 12.04 12.01 11.98 11.95 11.92 11.89 11.86 11.84 11.81 11.78 11.75 11.72 11.68 11.65 11.61 

 

  -20   12.12 12.09 12.05 12.02 11.98 11.95 11.92 11.88 11.85 11.81 11.78 11.74 11.71 11.67 11.64 11.60 11.57 11.54 11.51 11.48 

  -21   12.02 11.99 11.95 11.92 11.88 11.85 11.81 11.77 11.73 11.69 11.65 11.62 11.60 11.57 11.54 11.51 11.47 11.44 11.40 11.37 

  -22   11.92 11.88 11.85 11.81 11.77 11.73 11.70 11.66 11.63 11.59 11.56 11.52 11.49 11.45 11.42 11.38 11.35 11.32 11.29 11.25 

  -23   11.83 11.79 11.76 11.72 11.68 11.64 11.61 11.57 11.53 11.50 11.46 11.42 11.39 11.35 11.31 11.27 11.22 11.18 11.13 11.09 

  -24   11.71 11.67 11.64 11.60 11.56 11.52 11.48 11.45 11.41 11.37 11.33 11.29 11.25 11.21 11.17 11.13 11.08 11.02 10.96 10.91 

  -25   11.60 11.57 11.53 11.49 11.46 11.42 11.38 11.34 11.30 11.25 11.21 11.16 11.11 11.06 11.01 10.96 10.91 10.85 10.79 10.74 

  -26   11.47 11.44 11.41 11.38 11.35 11.32 11.27 11.21 11.15 11.10 11.04 10.99 10.94 10.89 10.84 10.79 10.73 10.66 10.60 10.54 

  -27   11.38 11.34 11.29 11.25 11.21 11.16 11.11 11.05 10.99 10.94 10.88 10.83 10.79 10.74 10.69 10.64 10.59 10.53 10.47 10.42 

  -28   11.25 11.21 11.16 11.11 11.07 11.02 10.97 10.91 10.85 10.80 10.74 10.69 10.64 10.59 10.53 10.48 10.42 10.37 10.31 10.25 

  -29   11.11 11.06 11.01 10.96 10.91 10.86 10.81 10.76 10.71 10.65 10.60 10.55 10.50 10.45 10.40 10.35 10.29 10.22 10.16 10.10 

 

  -30   10.95 10.90 10.85 10.80 10.74 10.69 10.64 10.59 10.54 10.48 10.43 10.37 10.31 10.25 10.18 10.12 10.07 10.02  9.97  9.92 

  -31   10.80 10.75 10.70 10.65 10.59 10.54 10.49 10.43 10.37 10.32 10.26 10.20 10.15 10.09 10.03  9.97  9.92  9.86  9.81  9.76 

  -32   10.66 10.60 10.54 10.48 10.42 10.36 10.32 10.27 10.23 10.19 10.14 10.08 10.01  9.95  9.89  9.82  9.75  9.68  9.61  9.53 

  -33   10.50 10.44 10.39 10.33 10.27 10.21 10.16 10.10 10.05 10.00  9.94  9.88  9.82  9.76  9.69  9.63  9.56  9.50  9.43  9.36 

  -34   10.29 10.24 10.20 10.15 10.10 10.05 10.00  9.94  9.89  9.84  9.78  9.72  9.66  9.60  9.53  9.47  9.41  9.34  9.27  9.21 

  -35   10.14 10.09 10.04  9.99  9.93  9.88  9.83  9.77  9.72  9.67  9.61  9.54  9.48  9.41  9.34  9.27  9.20  9.13  9.06  8.98 

  -36    9.98  9.93  9.88  9.82  9.77  9.71  9.65  9.60  9.54  9.48  9.42  9.35  9.28  9.21  9.13  9.06  8.99  8.92  8.85  8.77 

  -37    9.77  9.73  9.68  9.64  9.59  9.54  9.48  9.43  9.37  9.31  9.25  9.18  9.11  9.04  8.96  8.89  8.80  8.72  8.63  8.54 

  -38    9.59  9.54  9.49  9.44  9.39  9.34  9.29  9.23  9.17  9.12  9.06  9.00  8.93  8.86  8.80  8.73  8.64  8.56  8.47  8.38 

  -39    9.41  9.35  9.30  9.24  9.18  9.12  9.07  9.02  8.97  8.92  8.87  8.79  8.72  8.64  8.56  8.48  8.41  8.33  8.26  8.19 

 



369 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

  -40    9.19  9.14  9.10  9.05  9.00  8.95  8.89  8.83  8.77  8.70  8.64  8.57  8.49  8.42  8.35  8.27  8.19  8.11  8.03  7.94 

  -41    9.02  8.97  8.91  8.86  8.80  8.74  8.68  8.62  8.56  8.49  8.43  8.35  8.27  8.19  8.11  8.03  7.95  7.86  7.78  7.70 

  -42    8.75  8.70  8.66  8.61  8.56  8.51  8.46  8.40  8.35  8.29  8.23  8.15  8.07  7.99  7.90  7.82  7.75  7.68  7.61  7.53 

  -43    8.58  8.52  8.45  8.39  8.32  8.25  8.19  8.13  8.07  8.00  7.94  7.87  7.81  7.74  7.67  7.60  7.53  7.47  7.40  7.33 

  -44    8.34  8.29  8.25  8.20  8.15  8.10  8.05  8.00  7.95  7.90  7.85  7.78  7.70  7.63  7.56  7.48  7.46  7.43  7.41  7.39 

  -45    8.29  8.24  8.19  8.13  8.08  8.02  7.97  7.92  7.87  7.81  7.76  7.71  7.66  7.61  7.55  7.50  7.43  7.36  7.29  7.21 

  -46    8.11  8.05  8.00  7.94  7.88  7.82  7.78  7.74  7.70  7.65  7.61  7.55  7.50  7.44  7.38  7.32  7.25  7.19  7.12  7.05 

  -47    7.78  7.76  7.73  7.71  7.68  7.65  7.59  7.54  7.48  7.42  7.36  7.31  7.27  7.22  7.17  7.12  7.05  6.99  6.92  6.85 

  -48    7.53  7.51  7.48  7.46  7.43  7.40  7.36  7.32  7.28  7.23  7.19  7.14  7.09  7.04  6.98  6.93  6.86  6.78  6.71  6.64 

  -49    7.26  7.23  7.21  7.18  7.15  7.12  7.08  7.04  7.00  6.95  6.91  6.85  6.79  6.73  6.66  6.60  6.53  6.46  6.39  6.31 

 

  -50    6.84  6.81  6.79  6.76  6.73  6.70  6.66  6.62  6.57  6.53  6.48  6.43  6.38  6.33  6.28  6.23  6.16  6.08  6.00  5.93 

  -51    6.30  6.29  6.28  6.27  6.26  6.25  6.22  6.18  6.15  6.12  6.08  6.02  5.95  5.89  5.83  5.76  5.71  5.65  5.59  5.54 

  -52    5.81  5.81  5.80  5.79  5.79  5.78  5.75  5.71  5.67  5.64  5.60  5.57  5.53  5.49  5.46  5.42  5.37  5.31  5.25  5.20 

  -53    5.37  5.37  5.37  5.37  5.36  5.36  5.34  5.33  5.31  5.29  5.27  5.23  5.18  5.14  5.10  5.05  5.01  4.96  4.92  4.88 

  -54    5.00  5.00  5.00  5.00  4.99  4.99  4.99  4.99  4.99  4.99  4.99  4.95  4.91  4.87  4.83  4.79  4.75  4.71  4.67  4.63 

  -55    4.80  4.79  4.77  4.76  4.75  4.73  4.71  4.70  4.68  4.66  4.64  4.62  4.61  4.59  4.57  4.55  4.52  4.48  4.45  4.42 

  -56    4.56  4.56  4.55  4.54  4.54  4.53  4.52  4.50  4.48  4.47  4.45  4.42  4.38  4.35  4.32  4.28  4.26  4.25  4.23  4.21 

  -57    4.32  4.31  4.30  4.29  4.27  4.26  4.25  4.24  4.23  4.21  4.20  4.19  4.19  4.18  4.17  4.16  4.13  4.09  4.06  4.03 

  -58    4.09  4.09  4.08  4.07  4.07  4.06  4.05  4.04  4.03  4.01  4.00  4.00  3.99  3.98  3.98  3.97  3.94  3.90  3.87  3.84 

  -59    3.90  3.89  3.89  3.88  3.87  3.86  3.85  3.85  3.84  3.83  3.82  3.81  3.80  3.79  3.77  3.76  3.73  3.69  3.65  3.62 

 

  -60    3.71  3.70  3.68  3.67  3.66  3.64  3.64  3.64  3.64  3.64  3.64  3.63  3.61  3.60  3.59  3.57  3.54  3.51  3.48  3.45 

  -61    3.44  3.44  3.45  3.45  3.45  3.45  3.46  3.46  3.47  3.48  3.48  3.46  3.44  3.42  3.39  3.37  3.35  3.32  3.30  3.28 

  -62    3.05  3.07  3.09  3.11  3.12  3.14  3.13  3.13  3.12  3.11  3.10  3.09  3.09  3.08  3.07  3.06  3.04  3.01  2.99  2.97 

  -63    2.79  2.80  2.82  2.83  2.84  2.85  2.85  2.85  2.85  2.84  2.84  2.84  2.84  2.84  2.83  2.83  2.81  2.80  2.78  2.76 

  -64    2.63  2.64  2.64  2.64  2.65  2.65  2.64  2.64  2.63  2.62  2.61  2.61  2.61  2.61  2.61  2.61  2.60  2.60  2.59  2.58 

  -65    2.42  2.43  2.44  2.45  2.45  2.46  2.46  2.45  2.44  2.44  2.43  2.43  2.43  2.43  2.43  2.43  2.42  2.41  2.40  2.39 

  -66    2.25  2.26  2.28  2.29  2.30  2.31  2.31  2.31  2.31  2.30  2.30  2.31  2.32  2.33  2.33  2.34  2.31  2.29  2.26  2.23 

  -67    2.02  2.02  2.03  2.03  2.03  2.03  2.03  2.03  2.03  2.03  2.03  2.04  2.04  2.05  2.06  2.06  2.05  2.05  2.04  2.04 

  -68    1.76  1.78  1.81  1.83  1.85  1.87  1.88  1.88  1.89  1.89  1.90  1.90  1.91  1.91  1.92  1.92  1.91  1.90  1.89  1.88 

  -69    1.73  1.74  1.75  1.76  1.76  1.77  1.77  1.78  1.78  1.79  1.79  1.78  1.78  1.77  1.76  1.75  1.74  1.74  1.73  1.72 

 

  -70    1.55  1.55  1.55  1.55  1.55  1.55  1.55  1.55  1.55  1.54  1.54  1.54  1.55  1.55  1.56  1.56  1.56  1.57  1.57  1.57 

  -71    1.41  1.41  1.42  1.42  1.43  1.43  1.43  1.42  1.42  1.41  1.41  1.41  1.41  1.41  1.40  1.40  1.40  1.40  1.40  1.40 

  -72    1.23  1.24  1.24  1.25  1.25  1.26  1.27  1.28  1.29  1.30  1.31  1.31  1.30  1.30  1.29  1.29  1.29  1.30  1.30  1.30 

  -73    1.12  1.13  1.13  1.14  1.14  1.15  1.15  1.15  1.15  1.15  1.15  1.16  1.16  1.17  1.17  1.18  1.17  1.16  1.15  1.14 

  -74    1.02  1.02  1.02  1.03  1.03  1.03  1.03  1.03  1.02  1.02  1.02  1.02  1.02  1.03  1.03  1.03  1.03  1.03  1.04  1.04 

  -75    0.88  0.88  0.89  0.89  0.90  0.90  0.90  0.90  0.90  0.90  0.90  0.90  0.91  0.91  0.92  0.92  0.92  0.93  0.93  0.94 

  -76    0.79  0.79  0.80  0.80  0.81  0.81  0.81  0.81  0.82  0.82  0.82  0.82  0.82  0.82  0.82  0.82  0.81  0.81  0.80  0.80 

  -77    0.69  0.70  0.70  0.71  0.71  0.72  0.73  0.73  0.74  0.74  0.75  0.74  0.74  0.73  0.73  0.72  0.73  0.74  0.74  0.75 

  -78    0.59  0.59  0.59  0.60  0.60  0.60  0.61  0.61  0.62  0.62  0.63  0.63  0.63  0.63  0.63  0.63  0.63  0.63  0.64  0.64 

  -79    0.53  0.53  0.53  0.53  0.53  0.53  0.54  0.55  0.55  0.56  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.57 

 

  -80    0.45  0.46  0.46  0.47  0.47  0.48  0.49  0.49  0.50  0.50  0.51  0.51  0.50  0.50  0.49  0.49  0.49  0.49  0.48  0.48 

  -81    0.39  0.39  0.40  0.40  0.41  0.41  0.41  0.41  0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.41  0.41  0.42  0.42 

  -82    0.32  0.32  0.32  0.33  0.33  0.33  0.34  0.34  0.35  0.35  0.36  0.36  0.36  0.35  0.35  0.35  0.35  0.35  0.36  0.36 

  -83    0.29  0.29  0.29  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.30  0.31  0.31 

  -84    0.22  0.22  0.22  0.23  0.23  0.23  0.23  0.24  0.24  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.26  0.26 

  -85    0.19  0.20  0.21  0.21  0.22  0.23  0.23  0.23  0.22  0.22  0.22  0.22  0.21  0.21  0.20  0.20  0.20  0.20  0.20  0.20 

  -86    0.15  0.15  0.16  0.16  0.17  0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.17  0.17  0.17  0.17  0.18  0.18  0.19 

  -87    0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.13  0.13  0.14 

  -88    0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.12 

  -89    0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.08  0.08  0.09 



370 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01 

   72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02 

   71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03 

   70    0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.05  0.06 

 

   69    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   68    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.08  0.09  0.09  0.09  0.10  0.10 

   67    0.04  0.05  0.05  0.06  0.06  0.07  0.08  0.08  0.09  0.09  0.10  0.11  0.11  0.12  0.12  0.13  0.14  0.14  0.15  0.15 

   66    0.05  0.06  0.06  0.07  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.13  0.14  0.15  0.16  0.16  0.17  0.17  0.18 

   65    0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.13  0.14  0.14  0.14  0.15  0.16  0.17  0.19  0.20  0.21  0.21  0.22  0.22 

   64    0.12  0.13  0.14  0.15  0.16  0.17  0.18  0.18  0.19  0.19  0.20  0.20  0.20  0.20  0.20  0.20  0.22  0.23  0.25  0.27 

   63    0.15  0.16  0.16  0.17  0.18  0.19  0.20  0.20  0.21  0.21  0.22  0.23  0.23  0.24  0.25  0.26  0.28  0.29  0.31  0.33 

   62    0.18  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.26  0.28  0.29  0.30  0.30  0.31  0.32  0.33  0.34  0.35  0.36  0.38 

   61    0.24  0.25  0.25  0.26  0.27  0.28  0.29  0.31  0.32  0.33  0.35  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.43  0.45 

   60    0.30  0.31  0.31  0.32  0.32  0.33  0.34  0.36  0.37  0.38  0.40  0.41  0.43  0.44  0.45  0.47  0.48  0.50  0.52  0.53 

 

   59    0.35  0.36  0.37  0.38  0.40  0.41  0.42  0.43  0.44  0.46  0.47  0.48  0.49  0.50  0.52  0.53  0.55  0.57  0.59  0.61 

   58    0.40  0.41  0.43  0.44  0.45  0.47  0.49  0.50  0.52  0.54  0.56  0.57  0.58  0.59  0.61  0.62  0.64  0.67  0.69  0.71 

   57    0.45  0.47  0.48  0.50  0.52  0.54  0.55  0.57  0.59  0.60  0.62  0.64  0.67  0.69  0.71  0.74  0.75  0.77  0.79  0.80 

   56    0.54  0.56  0.58  0.60  0.62  0.64  0.65  0.67  0.68  0.69  0.71  0.73  0.76  0.78  0.80  0.83  0.85  0.88  0.91  0.93 

   55    0.62  0.63  0.65  0.67  0.68  0.70  0.72  0.75  0.78  0.80  0.83  0.85  0.88  0.90  0.92  0.95  0.97  0.99  1.01  1.04 

   54    0.71  0.73  0.74  0.76  0.78  0.80  0.82  0.84  0.86  0.88  0.90  0.94  0.97  1.01  1.05  1.09  1.12  1.14  1.17  1.20 

   53    0.81  0.83  0.84  0.86  0.88  0.90  0.93  0.96  1.00  1.03  1.07  1.10  1.13  1.16  1.19  1.22  1.25  1.28  1.31  1.35 

   52    0.90  0.92  0.95  0.98  1.00  1.03  1.06  1.08  1.11  1.14  1.17  1.21  1.24  1.28  1.32  1.36  1.39  1.42  1.46  1.49 

   51    1.04  1.06  1.08  1.10  1.13  1.15  1.18  1.20  1.23  1.26  1.29  1.34  1.40  1.46  1.52  1.58  1.61  1.63  1.66  1.69 

   50    1.16  1.19  1.22  1.25  1.28  1.31  1.34  1.38  1.41  1.45  1.49  1.53  1.58  1.62  1.67  1.72  1.77  1.81  1.86  1.91 

 

   49    1.32  1.36  1.39  1.43  1.47  1.51  1.53  1.54  1.56  1.58  1.60  1.65  1.71  1.77  1.83  1.89  1.94  1.98  2.03  2.08 

   48    1.38  1.42  1.47  1.51  1.56  1.61  1.67  1.72  1.78  1.84  1.90  1.94  1.98  2.02  2.06  2.10  2.14  2.18  2.23  2.27 

   47    1.59  1.64  1.69  1.74  1.79  1.84  1.88  1.92  1.96  2.00  2.04  2.09  2.14  2.19  2.24  2.30  2.36  2.43  2.50  2.57 

   46    1.74  1.78  1.82  1.87  1.91  1.96  2.01  2.07  2.12  2.18  2.24  2.30  2.37  2.43  2.50  2.57  2.63  2.68  2.74  2.81 

   45    1.92  1.96  2.01  2.05  2.10  2.15  2.23  2.30  2.38  2.47  2.55  2.60  2.64  2.69  2.74  2.79  2.85  2.91  2.97  3.03 

   44    2.12  2.18  2.24  2.30  2.37  2.43  2.48  2.53  2.58  2.63  2.68  2.74  2.81  2.87  2.94  3.01  3.08  3.15  3.23  3.30 

   43    2.36  2.41  2.46  2.51  2.57  2.62  2.68  2.74  2.80  2.86  2.93  3.01  3.09  3.17  3.25  3.34  3.44  3.53  3.63  3.74 

   42    2.53  2.59  2.65  2.72  2.78  2.85  2.92  2.99  3.07  3.14  3.22  3.31  3.40  3.49  3.58  3.68  3.76  3.83  3.91  4.00 

   41    2.73  2.79  2.85  2.92  2.98  3.05  3.14  3.23  3.33  3.42  3.52  3.61  3.71  3.81  3.91  4.01  4.10  4.18  4.27  4.37 

   40    2.96  3.03  3.10  3.18  3.25  3.33  3.44  3.54  3.65  3.77  3.88  3.96  4.05  4.14  4.23  4.32  4.41  4.51  4.60  4.70 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   39    3.23  3.33  3.42  3.52  3.63  3.73  3.80  3.88  3.96  4.04  4.12  4.22  4.33  4.44  4.55  4.66  4.73  4.81  4.88  4.96 

   38    3.52  3.60  3.69  3.78  3.87  3.96  4.05  4.15  4.25  4.35  4.45  4.54  4.64  4.74  4.84  4.94  5.02  5.11  5.19  5.28 

   37    3.83  3.90  3.98  4.06  4.14  4.22  4.32  4.43  4.53  4.64  4.75  4.84  4.93  5.03  5.12  5.22  5.30  5.39  5.47  5.56 

   36    4.12  4.21  4.30  4.39  4.48  4.58  4.67  4.75  4.84  4.94  5.03  5.13  5.24  5.35  5.46  5.57  5.68  5.79  5.90  6.02 

   35    4.33  4.44  4.55  4.67  4.78  4.90  4.98  5.06  5.14  5.22  5.31  5.43  5.54  5.66  5.79  5.91  6.06  6.21  6.36  6.51 

   34    4.59  4.68  4.78  4.88  4.98  5.08  5.19  5.30  5.42  5.53  5.65  5.78  5.92  6.06  6.20  6.35  6.55  6.76  6.97  7.18 

   33    4.89  4.99  5.10  5.21  5.32  5.43  5.55  5.68  5.81  5.94  6.07  6.26  6.45  6.65  6.85  7.05  7.26  7.48  7.69  7.91 

   32    5.19  5.30  5.40  5.51  5.63  5.74  5.89  6.04  6.19  6.35  6.51  6.76  7.01  7.26  7.52  7.78  7.96  8.14  8.33  8.52 

   31    5.43  5.56  5.70  5.84  5.98  6.12  6.33  6.54  6.75  6.96  7.18  7.42  7.67  7.91  8.16  8.42  8.56  8.70  8.85  9.00 

   30    5.78  5.96  6.14  6.32  6.50  6.69  6.94  7.19  7.44  7.70  7.96  8.14  8.33  8.51  8.71  8.90  9.04  9.18  9.32  9.47 

 

   29    6.21  6.43  6.66  6.89  7.12  7.35  7.58  7.81  8.05  8.29  8.53  8.67  8.81  8.95  9.10  9.25  9.41  9.58  9.75  9.92 

   28    6.79  7.03  7.27  7.52  7.77  8.02  8.18  8.34  8.51  8.68  8.85  9.02  9.19  9.36  9.54  9.72  9.86 10.01 10.16 10.31 

   27    7.30  7.52  7.74  7.96  8.18  8.41  8.58  8.76  8.94  9.12  9.31  9.47  9.64  9.81  9.98 10.16 10.28 10.40 10.52 10.65 

   26    7.89  8.05  8.21  8.38  8.54  8.71  8.90  9.10  9.30  9.50  9.70  9.88 10.06 10.25 10.44 10.63 10.73 10.84 10.94 11.05 

   25    8.24  8.44  8.63  8.83  9.04  9.24  9.42  9.60  9.79  9.98 10.17 10.31 10.46 10.61 10.76 10.91 11.01 11.12 11.23 11.34 

   24    8.53  8.74  8.95  9.16  9.37  9.59  9.79  9.99 10.19 10.39 10.60 10.73 10.85 10.98 11.12 11.25 11.34 11.43 11.52 11.61 

   23    9.07  9.22  9.36  9.51  9.67  9.82 10.03 10.24 10.46 10.68 10.90 11.02 11.13 11.25 11.38 11.50 11.58 11.67 11.76 11.85 

   22    8.98  9.23  9.48  9.74 10.00 10.26 10.45 10.64 10.83 11.02 11.22 11.33 11.43 11.54 11.66 11.77 11.85 11.92 12.00 12.09 

   21    9.49  9.72  9.96 10.20 10.44 10.68 10.84 11.00 11.16 11.32 11.49 11.58 11.68 11.77 11.87 11.97 12.05 12.12 12.20 12.29 

   20   10.01 10.23 10.45 10.67 10.89 11.12 11.24 11.36 11.48 11.60 11.73 11.81 11.90 11.98 12.07 12.16 12.23 12.30 12.38 12.45 

 

   19   10.50 10.68 10.86 11.05 11.23 11.42 11.52 11.61 11.71 11.82 11.92 12.00 12.08 12.16 12.24 12.33 12.40 12.47 12.54 12.61 

   18   10.94 11.07 11.21 11.35 11.49 11.63 11.72 11.82 11.91 12.01 12.11 12.18 12.26 12.33 12.41 12.49 12.55 12.62 12.68 12.75 

   17   11.27 11.38 11.49 11.61 11.72 11.84 11.92 12.00 12.09 12.17 12.26 12.33 12.40 12.47 12.55 12.62 12.68 12.74 12.81 12.87 

   16   11.51 11.60 11.70 11.80 11.90 12.00 12.08 12.16 12.24 12.32 12.40 12.47 12.53 12.60 12.67 12.74 12.80 12.86 12.92 12.99 

   15   11.70 11.79 11.88 11.97 12.06 12.15 12.22 12.29 12.37 12.44 12.52 12.58 12.65 12.71 12.78 12.85 12.91 12.96 13.02 13.08 

   14   11.90 11.98 12.05 12.13 12.21 12.29 12.36 12.43 12.50 12.57 12.64 12.70 12.76 12.82 12.89 12.95 13.00 13.05 13.11 13.16 

   13   12.04 12.11 12.18 12.26 12.33 12.41 12.47 12.54 12.60 12.67 12.74 12.80 12.85 12.91 12.97 13.03 13.08 13.13 13.18 13.24 

   12   12.19 12.25 12.32 12.38 12.45 12.52 12.58 12.64 12.70 12.76 12.82 12.87 12.93 12.98 13.04 13.10 13.15 13.20 13.25 13.30 

   11   12.30 12.36 12.42 12.48 12.55 12.61 12.67 12.72 12.78 12.84 12.90 12.95 13.00 13.05 13.11 13.16 13.20 13.25 13.30 13.34 

   10   12.40 12.46 12.51 12.57 12.63 12.69 12.74 12.79 12.85 12.90 12.96 13.01 13.06 13.11 13.16 13.21 13.25 13.30 13.34 13.38 

 

    9   12.49 12.54 12.59 12.65 12.70 12.76 12.81 12.86 12.91 12.97 13.02 13.06 13.11 13.16 13.20 13.25 13.29 13.33 13.37 13.41 

    8   12.57 12.62 12.67 12.72 12.77 12.82 12.87 12.91 12.96 13.01 13.06 13.10 13.14 13.18 13.23 13.27 13.31 13.34 13.38 13.42 

    7   12.64 12.68 12.73 12.78 12.82 12.87 12.91 12.96 13.00 13.04 13.09 13.13 13.17 13.21 13.25 13.29 13.32 13.36 13.39 13.42 

    6   12.70 12.74 12.78 12.82 12.87 12.91 12.95 12.99 13.03 13.08 13.12 13.15 13.19 13.22 13.25 13.29 13.32 13.35 13.38 13.41 

    5   12.75 12.79 12.82 12.86 12.90 12.94 12.98 13.01 13.05 13.09 13.13 13.16 13.19 13.22 13.26 13.29 13.31 13.34 13.37 13.39 

    4   12.78 12.82 12.85 12.89 12.93 12.97 13.00 13.03 13.06 13.10 13.13 13.16 13.19 13.22 13.25 13.28 13.30 13.32 13.34 13.37 

    3   12.81 12.84 12.88 12.91 12.94 12.98 13.01 13.04 13.07 13.10 13.13 13.15 13.18 13.20 13.22 13.25 13.27 13.29 13.31 13.33 

    2   12.83 12.86 12.89 12.92 12.95 12.98 13.00 13.03 13.06 13.08 13.11 13.13 13.15 13.17 13.20 13.22 13.24 13.25 13.27 13.28 

    1   12.85 12.87 12.90 12.92 12.94 12.97 12.99 13.02 13.04 13.07 13.09 13.11 13.12 13.14 13.16 13.18 13.19 13.20 13.22 13.23 

    0   12.85 12.87 12.89 12.91 12.94 12.96 12.98 13.00 13.02 13.04 13.06 13.07 13.09 13.10 13.12 13.13 13.14 13.15 13.15 13.16 

 



372 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   -1   12.84 12.86 12.88 12.90 12.92 12.94 12.96 12.97 12.99 13.00 13.02 13.03 13.04 13.05 13.06 13.07 13.07 13.08 13.08 13.09 

   -2   12.83 12.85 12.86 12.88 12.89 12.91 12.92 12.93 12.95 12.96 12.97 12.98 12.98 12.99 12.99 13.00 13.00 13.00 13.01 13.01 

   -3   12.81 12.82 12.83 12.85 12.86 12.87 12.88 12.89 12.89 12.90 12.91 12.91 12.92 12.92 12.93 12.93 12.93 12.93 12.92 12.92 

   -4   12.78 12.79 12.80 12.80 12.81 12.82 12.83 12.83 12.84 12.84 12.85 12.85 12.85 12.85 12.85 12.85 12.84 12.84 12.83 12.83 

   -5   12.74 12.75 12.75 12.76 12.76 12.77 12.77 12.77 12.78 12.78 12.78 12.78 12.77 12.77 12.76 12.76 12.75 12.74 12.74 12.73 

   -6   12.70 12.70 12.70 12.71 12.71 12.71 12.71 12.71 12.70 12.70 12.70 12.69 12.69 12.68 12.68 12.67 12.66 12.65 12.63 12.62 

   -7   12.65 12.65 12.65 12.64 12.64 12.64 12.64 12.63 12.63 12.62 12.62 12.61 12.60 12.59 12.58 12.57 12.55 12.54 12.52 12.51 

   -8   12.59 12.59 12.58 12.58 12.57 12.57 12.56 12.55 12.55 12.54 12.53 12.52 12.51 12.49 12.48 12.47 12.45 12.43 12.41 12.39 

   -9   12.53 12.52 12.51 12.51 12.50 12.49 12.48 12.47 12.46 12.45 12.44 12.42 12.41 12.39 12.38 12.36 12.34 12.31 12.29 12.26 

 

  -10   12.46 12.45 12.44 12.43 12.42 12.41 12.40 12.38 12.37 12.35 12.34 12.32 12.30 12.27 12.25 12.23 12.20 12.18 12.15 12.13 

  -11   12.38 12.37 12.36 12.34 12.33 12.32 12.30 12.29 12.27 12.26 12.24 12.21 12.18 12.16 12.13 12.10 12.07 12.04 12.02 11.99 

  -12   12.30 12.29 12.27 12.26 12.24 12.23 12.21 12.19 12.16 12.14 12.12 12.09 12.06 12.04 12.01 11.98 11.95 11.91 11.88 11.84 

  -13   12.22 12.20 12.18 12.17 12.15 12.13 12.10 12.07 12.05 12.02 11.99 11.96 11.93 11.90 11.87 11.84 11.80 11.77 11.73 11.70 

  -14   12.13 12.11 12.08 12.06 12.03 12.01 11.98 11.96 11.93 11.91 11.88 11.85 11.81 11.78 11.74 11.71 11.67 11.62 11.58 11.53 

  -15   12.02 12.00 11.97 11.95 11.92 11.90 11.87 11.84 11.81 11.78 11.75 11.71 11.67 11.64 11.60 11.56 11.52 11.47 11.43 11.38 

  -16   11.92 11.89 11.87 11.84 11.82 11.79 11.75 11.72 11.68 11.65 11.61 11.57 11.54 11.50 11.47 11.43 11.38 11.33 11.28 11.23 

  -17   11.81 11.78 11.75 11.73 11.70 11.67 11.63 11.59 11.56 11.52 11.48 11.44 11.39 11.35 11.30 11.26 11.21 11.16 11.12 11.07 

  -18   11.70 11.67 11.63 11.60 11.56 11.53 11.49 11.45 11.41 11.37 11.33 11.29 11.24 11.20 11.15 11.11 11.06 11.01 10.96 10.91 

  -19   11.58 11.55 11.51 11.48 11.44 11.41 11.37 11.33 11.29 11.24 11.20 11.14 11.09 11.03 10.98 10.92 10.85 10.78 10.70 10.63 

 

  -20   11.45 11.41 11.38 11.34 11.30 11.26 11.22 11.17 11.13 11.08 11.04 10.98 10.92 10.86 10.79 10.73 10.66 10.59 10.53 10.46 

  -21   11.33 11.29 11.25 11.21 11.16 11.12 11.06 11.00 10.94 10.87 10.81 10.75 10.68 10.62 10.55 10.49 10.42 10.34 10.27 10.19 

  -22   11.22 11.16 11.11 11.05 11.00 10.94 10.88 10.82 10.76 10.70 10.64 10.57 10.50 10.43 10.36 10.29 10.22 10.15 10.08 10.00 

  -23   11.04 10.98 10.92 10.86 10.80 10.74 10.68 10.62 10.56 10.50 10.44 10.38 10.32 10.26 10.19 10.13 10.05  9.97  9.88  9.80 

  -24   10.85 10.80 10.75 10.70 10.64 10.59 10.53 10.46 10.40 10.33 10.27 10.21 10.14 10.08 10.01  9.95  9.88  9.81  9.74  9.66 

  -25   10.68 10.63 10.58 10.53 10.48 10.43 10.36 10.29 10.22 10.14 10.07 10.00  9.93  9.86  9.79  9.72  9.64  9.56  9.48  9.39 

  -26   10.47 10.42 10.38 10.33 10.28 10.23 10.17 10.11 10.05  9.99  9.93  9.85  9.76  9.68  9.59  9.51  9.42  9.34  9.25  9.17 

  -27   10.36 10.30 10.24 10.18 10.11 10.05  9.98  9.91  9.84  9.76  9.69  9.61  9.54  9.46  9.39  9.31  9.22  9.14  9.05  8.97 

  -28   10.19 10.13 10.07 10.01  9.95  9.89  9.81  9.72  9.64  9.55  9.47  9.39  9.32  9.24  9.17  9.09  8.99  8.90  8.80  8.71 

  -29   10.03  9.97  9.91  9.85  9.79  9.73  9.64  9.55  9.46  9.37  9.28  9.20  9.11  9.03  8.94  8.86  8.76  8.66  8.56  8.46 

 

  -30    9.87  9.80  9.74  9.67  9.60  9.53  9.44  9.36  9.27  9.18  9.09  9.00  8.92  8.83  8.74  8.65  8.56  8.46  8.37  8.27 

  -31    9.70  9.62  9.54  9.46  9.37  9.29  9.21  9.13  9.05  8.97  8.89  8.79  8.69  8.59  8.48  8.38  8.29  8.20  8.12  8.03 

  -32    9.46  9.39  9.31  9.24  9.17  9.09  9.00  8.92  8.83  8.74  8.65  8.56  8.46  8.37  8.27  8.18  8.08  7.97  7.87  7.76 

  -33    9.29  9.21  9.14  9.06  8.98  8.90  8.81  8.72  8.63  8.53  8.44  8.34  8.23  8.13  8.02  7.92  7.82  7.73  7.63  7.54 

  -34    9.14  9.05  8.96  8.87  8.77  8.68  8.60  8.51  8.43  8.34  8.26  8.16  8.06  7.95  7.85  7.75  7.65  7.56  7.46  7.37 

  -35    8.91  8.83  8.75  8.67  8.58  8.50  8.41  8.32  8.23  8.14  8.05  7.93  7.82  7.70  7.59  7.47  7.36  7.25  7.15  7.04 

  -36    8.70  8.61  8.52  8.43  8.34  8.25  8.16  8.07  7.98  7.89  7.80  7.70  7.59  7.49  7.38  7.28  7.16  7.04  6.93  6.81 

  -37    8.45  8.37  8.30  8.22  8.14  8.06  7.96  7.86  7.76  7.65  7.55  7.44  7.33  7.22  7.11  7.00  6.91  6.82  6.72  6.63 

  -38    8.29  8.20  8.10  8.01  7.92  7.82  7.72  7.63  7.53  7.43  7.33  7.22  7.11  6.99  6.88  6.77  6.71  6.65  6.59  6.53 

  -39    8.11  8.01  7.90  7.80  7.70  7.59  7.49  7.40  7.30  7.20  7.10  7.01  6.91  6.82  6.72  6.63  6.59  6.54  6.50  6.46 

 



373 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

  -40    7.86  7.78  7.69  7.60  7.52  7.43  7.32  7.21  7.10  6.99  6.88  6.82  6.75  6.69  6.62  6.56  6.50  6.45  6.39  6.33 

  -41    7.61  7.52  7.43  7.34  7.25  7.16  7.06  6.96  6.86  6.76  6.66  6.62  6.59  6.55  6.51  6.47  6.39  6.31  6.22  6.14 

  -42    7.46  7.38  7.29  7.21  7.13  7.04  6.99  6.93  6.88  6.83  6.77  6.68  6.60  6.51  6.43  6.34  6.31  6.27  6.23  6.20 

  -43    7.26  7.25  7.23  7.21  7.20  7.18  7.07  6.97  6.86  6.76  6.65  6.59  6.53  6.47  6.41  6.35  6.26  6.17  6.09  6.00 

  -44    7.36  7.29  7.21  7.13  7.06  6.98  6.89  6.80  6.71  6.62  6.53  6.46  6.40  6.33  6.27  6.20  6.10  6.00  5.91  5.81 

  -45    7.14  7.08  7.01  6.95  6.89  6.82  6.75  6.67  6.60  6.53  6.45  6.37  6.29  6.21  6.12  6.04  5.93  5.82  5.71  5.60 

  -46    6.98  6.92  6.86  6.80  6.74  6.68  6.59  6.50  6.41  6.32  6.23  6.13  6.03  5.94  5.84  5.74  5.65  5.55  5.46  5.36 

  -47    6.78  6.72  6.65  6.58  6.52  6.45  6.36  6.26  6.17  6.07  5.98  5.88  5.77  5.67  5.56  5.46  5.37  5.28  5.18  5.09 

  -48    6.56  6.48  6.40  6.32  6.23  6.15  6.05  5.95  5.85  5.74  5.64  5.55  5.46  5.37  5.28  5.19  5.11  5.03  4.94  4.86 

  -49    6.24  6.16  6.07  5.98  5.90  5.81  5.71  5.61  5.51  5.41  5.31  5.23  5.15  5.08  5.00  4.92  4.83  4.74  4.64  4.55 

 

  -50    5.85  5.77  5.70  5.62  5.54  5.46  5.38  5.30  5.22  5.13  5.05  4.97  4.90  4.82  4.75  4.67  4.60  4.53  4.46  4.39 

  -51    5.48  5.41  5.34  5.27  5.20  5.13  5.06  4.99  4.92  4.85  4.78  4.70  4.63  4.55  4.48  4.40  4.35  4.30  4.25  4.20 

  -52    5.14  5.09  5.03  4.98  4.93  4.87  4.81  4.75  4.69  4.62  4.56  4.50  4.43  4.37  4.30  4.24  4.19  4.14  4.08  4.03 

  -53    4.83  4.79  4.74  4.69  4.65  4.60  4.56  4.51  4.47  4.43  4.38  4.33  4.28  4.23  4.17  4.12  4.06  4.00  3.93  3.87 

  -54    4.59  4.55  4.51  4.47  4.43  4.39  4.35  4.30  4.26  4.21  4.17  4.11  4.05  3.99  3.93  3.87  3.83  3.80  3.76  3.73 

  -55    4.38  4.35  4.32  4.29  4.25  4.22  4.17  4.12  4.07  4.02  3.97  3.91  3.84  3.78  3.71  3.65  3.61  3.58  3.54  3.50 

  -56    4.19  4.16  4.13  4.10  4.07  4.04  4.00  3.95  3.91  3.86  3.82  3.76  3.70  3.64  3.58  3.52  3.49  3.47  3.44  3.42 

  -57    3.99  3.96  3.93  3.90  3.87  3.84  3.81  3.77  3.73  3.70  3.66  3.62  3.58  3.54  3.50  3.46  3.40  3.35  3.29  3.24 

  -58    3.80  3.78  3.75  3.73  3.71  3.68  3.64  3.61  3.57  3.54  3.50  3.45  3.40  3.34  3.29  3.24  3.21  3.18  3.15  3.12 

  -59    3.58  3.56  3.53  3.50  3.48  3.45  3.43  3.40  3.37  3.35  3.32  3.28  3.25  3.21  3.18  3.14  3.10  3.06  3.03  2.99 

 

  -60    3.42  3.40  3.38  3.36  3.34  3.32  3.30  3.27  3.24  3.22  3.19  3.14  3.09  3.05  3.00  2.95  2.91  2.88  2.84  2.81 

  -61    3.25  3.22  3.20  3.17  3.14  3.11  3.08  3.05  3.02  2.98  2.95  2.91  2.86  2.82  2.77  2.73  2.69  2.64  2.60  2.55 

  -62    2.94  2.92  2.89  2.87  2.84  2.82  2.80  2.77  2.75  2.72  2.70  2.66  2.63  2.59  2.56  2.52  2.50  2.49  2.47  2.46 

  -63    2.74  2.72  2.70  2.68  2.66  2.64  2.62  2.61  2.59  2.58  2.56  2.52  2.48  2.44  2.40  2.36  2.35  2.33  2.32  2.30 

  -64    2.57  2.54  2.52  2.49  2.46  2.43  2.43  2.42  2.42  2.42  2.41  2.38  2.35  2.31  2.28  2.25  2.23  2.22  2.20  2.18 

  -65    2.38  2.36  2.33  2.31  2.28  2.26  2.24  2.23  2.21  2.20  2.18  2.16  2.14  2.12  2.10  2.08  2.06  2.05  2.03  2.02 

  -66    2.20  2.19  2.18  2.17  2.16  2.15  2.14  2.14  2.13  2.13  2.12  2.09  2.06  2.02  1.99  1.96  1.94  1.93  1.91  1.90 

  -67    2.03  2.02  2.00  1.99  1.97  1.96  1.95  1.94  1.93  1.92  1.91  1.89  1.87  1.85  1.83  1.81  1.79  1.78  1.76  1.75 

  -68    1.87  1.86  1.84  1.83  1.81  1.80  1.80  1.79  1.79  1.78  1.78  1.76  1.75  1.73  1.72  1.70  1.69  1.67  1.66  1.64 

  -69    1.71  1.71  1.71  1.71  1.71  1.71  1.69  1.67  1.66  1.64  1.62  1.61  1.61  1.60  1.59  1.58  1.56  1.54  1.52  1.50 

 

  -70    1.57  1.55  1.53  1.52  1.50  1.48  1.47  1.46  1.45  1.44  1.43  1.43  1.42  1.42  1.41  1.41  1.40  1.39  1.39  1.38 

  -71    1.40  1.39  1.38  1.37  1.36  1.35  1.35  1.34  1.34  1.33  1.33  1.33  1.34  1.34  1.34  1.34  1.32  1.31  1.29  1.28 

  -72    1.30  1.29  1.29  1.28  1.28  1.27  1.26  1.24  1.23  1.21  1.20  1.20  1.20  1.20  1.20  1.20  1.19  1.18  1.16  1.15 

  -73    1.13  1.14  1.14  1.15  1.15  1.16  1.15  1.15  1.14  1.14  1.13  1.12  1.11  1.10  1.09  1.08  1.07  1.06  1.04  1.03 

  -74    1.04  1.04  1.04  1.04  1.04  1.04  1.03  1.01  1.00  0.98  0.97  0.97  0.97  0.97  0.97  0.97  0.96  0.95  0.95  0.94 

  -75    0.94  0.93  0.93  0.92  0.92  0.91  0.91  0.91  0.90  0.90  0.90  0.90  0.89  0.89  0.88  0.88  0.87  0.86  0.85  0.84 

  -76    0.79  0.79  0.79  0.80  0.80  0.80  0.80  0.80  0.81  0.81  0.81  0.80  0.79  0.78  0.77  0.76  0.76  0.76  0.76  0.76 

  -77    0.76  0.75  0.74  0.72  0.71  0.70  0.70  0.70  0.70  0.70  0.70  0.70  0.70  0.69  0.69  0.69  0.69  0.69  0.70  0.70 

  -78    0.64  0.64  0.65  0.65  0.66  0.66  0.65  0.65  0.64  0.64  0.63  0.63  0.63  0.62  0.62  0.62  0.61  0.61  0.60  0.60 

  -79    0.57  0.57  0.57  0.56  0.56  0.56  0.56  0.55  0.55  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54 

 

  -80    0.48  0.48  0.48  0.47  0.47  0.47  0.48  0.48  0.49  0.49  0.50  0.49  0.49  0.48  0.48  0.47  0.47  0.47  0.47  0.47 

  -81    0.43  0.43  0.43  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.41  0.41  0.41  0.40  0.40  0.39  0.39 

  -82    0.36  0.36  0.36  0.36  0.36  0.36  0.36  0.36  0.37  0.37  0.37  0.37  0.37  0.36  0.36  0.36  0.36  0.36  0.35  0.35 

  -83    0.31  0.31  0.32  0.32  0.33  0.33  0.33  0.33  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.31  0.31  0.30  0.30 

  -84    0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.27  0.27  0.27  0.27  0.27  0.26  0.26  0.26  0.26  0.26  0.26  0.26 

  -85    0.20  0.20  0.21  0.21  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.21  0.21  0.20  0.20  0.19  0.19  0.20  0.20  0.21 

  -86    0.19  0.19  0.18  0.18  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.16  0.15  0.15  0.14  0.13  0.14  0.15  0.15  0.16 

  -87    0.14  0.14  0.13  0.13  0.12  0.12  0.13  0.14  0.14  0.15  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.14  0.14 

  -88    0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11 

  -89    0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06 



374 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02 

   74    0.00  0.00  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05 

   73    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.04  0.04  0.05  0.05  0.05  0.05  0.05 

   72    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.09 

   71    0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.07  0.07  0.08  0.08  0.09  0.10  0.10  0.11  0.12 

   70    0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.09  0.10  0.11  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.14  0.14  0.15 

 

   69    0.04  0.05  0.06  0.08  0.09  0.11  0.12  0.12  0.13  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.17  0.18  0.18  0.19 

   68    0.10  0.11  0.11  0.12  0.13  0.14  0.15  0.15  0.16  0.17  0.18  0.18  0.19  0.19  0.20  0.20  0.21  0.22  0.22  0.23 

   67    0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.20  0.20  0.21  0.22  0.23  0.24  0.24  0.25  0.26  0.27  0.27  0.28  0.28 

   66    0.18  0.18  0.19  0.19  0.20  0.20  0.21  0.23  0.25  0.26  0.28  0.29  0.29  0.30  0.30  0.31  0.32  0.33  0.34  0.35 

   65    0.23  0.24  0.25  0.26  0.28  0.29  0.30  0.30  0.31  0.31  0.32  0.32  0.33  0.33  0.34  0.34  0.35  0.37  0.38  0.40 

   64    0.29  0.30  0.31  0.32  0.33  0.34  0.35  0.37  0.38  0.39  0.41  0.41  0.42  0.42  0.43  0.43  0.44  0.45  0.46  0.47 

   63    0.35  0.36  0.36  0.37  0.37  0.38  0.39  0.40  0.41  0.43  0.44  0.46  0.48  0.50  0.52  0.54  0.55  0.56  0.57  0.58 

   62    0.39  0.40  0.42  0.43  0.44  0.46  0.47  0.49  0.51  0.52  0.54  0.55  0.56  0.58  0.59  0.60  0.61  0.62  0.62  0.63 

   61    0.46  0.47  0.49  0.51  0.52  0.54  0.55  0.56  0.57  0.59  0.60  0.62  0.63  0.65  0.67  0.69  0.71  0.72  0.74  0.75 

   60    0.55  0.56  0.57  0.58  0.60  0.61  0.63  0.65  0.67  0.70  0.72  0.74  0.75  0.77  0.78  0.80  0.81  0.82  0.84  0.85 

 

   59    0.63  0.65  0.67  0.69  0.71  0.73  0.74  0.76  0.77  0.79  0.80  0.82  0.84  0.86  0.88  0.90  0.92  0.95  0.97  0.99 

   58    0.74  0.75  0.77  0.79  0.80  0.82  0.84  0.87  0.89  0.91  0.94  0.96  0.97  0.99  1.01  1.03  1.05  1.07  1.09  1.11 

   57    0.82  0.85  0.87  0.90  0.93  0.96  0.97  0.98  1.00  1.01  1.02  1.05  1.09  1.12  1.16  1.20  1.22  1.25  1.27  1.29 

   56    0.96  0.98  1.01  1.04  1.06  1.09  1.11  1.12  1.14  1.16  1.18  1.20  1.23  1.26  1.28  1.31  1.34  1.38  1.41  1.44 

   55    1.06  1.09  1.12  1.15  1.19  1.22  1.25  1.27  1.30  1.33  1.36  1.39  1.43  1.46  1.50  1.54  1.56  1.58  1.59  1.61 

   54    1.23  1.25  1.28  1.31  1.33  1.36  1.40  1.43  1.47  1.51  1.55  1.57  1.60  1.62  1.64  1.67  1.71  1.75  1.79  1.83 

   53    1.38  1.42  1.47  1.51  1.56  1.61  1.63  1.65  1.67  1.69  1.71  1.75  1.79  1.83  1.88  1.92  1.95  1.99  2.03  2.06 

   52    1.53  1.57  1.61  1.66  1.70  1.75  1.79  1.83  1.87  1.91  1.95  1.98  2.01  2.04  2.08  2.11  2.14  2.16  2.19  2.21 

   51    1.72  1.76  1.81  1.85  1.90  1.95  1.99  2.03  2.07  2.11  2.15  2.19  2.23  2.27  2.31  2.35  2.38  2.42  2.45  2.48 

   50    1.96  1.99  2.02  2.06  2.09  2.13  2.18  2.24  2.29  2.35  2.41  2.46  2.50  2.55  2.60  2.65  2.67  2.70  2.72  2.75 

 

   49    2.13  2.18  2.23  2.28  2.33  2.38  2.43  2.49  2.54  2.60  2.66  2.70  2.73  2.77  2.81  2.85  2.89  2.93  2.97  3.01 

   48    2.32  2.37  2.43  2.49  2.55  2.61  2.68  2.74  2.81  2.89  2.96  2.98  3.00  3.01  3.03  3.05  3.10  3.14  3.19  3.24 

   47    2.64  2.69  2.74  2.79  2.85  2.90  2.95  2.99  3.04  3.09  3.14  3.19  3.24  3.29  3.34  3.39  3.46  3.54  3.62  3.70 

   46    2.87  2.92  2.98  3.03  3.09  3.15  3.21  3.28  3.35  3.42  3.49  3.56  3.63  3.71  3.78  3.86  3.92  3.98  4.04  4.11 

   45    3.10  3.17  3.24  3.32  3.39  3.47  3.55  3.64  3.72  3.81  3.90  3.94  3.99  4.03  4.08  4.13  4.18  4.23  4.28  4.34 

   44    3.38  3.47  3.56  3.65  3.75  3.85  3.92  4.00  4.07  4.15  4.23  4.30  4.37  4.45  4.52  4.60  4.63  4.66  4.69  4.72 

   43    3.84  3.90  3.97  4.04  4.11  4.18  4.24  4.31  4.37  4.44  4.51  4.57  4.63  4.69  4.76  4.82  4.86  4.90  4.94  4.99 

   42    4.08  4.17  4.26  4.35  4.44  4.54  4.60  4.67  4.73  4.80  4.87  4.93  4.99  5.05  5.12  5.18  5.20  5.23  5.25  5.28 

   41    4.46  4.53  4.61  4.69  4.77  4.85  4.91  4.98  5.04  5.11  5.18  5.23  5.29  5.34  5.40  5.46  5.52  5.58  5.64  5.71 

   40    4.80  4.86  4.92  4.98  5.04  5.11  5.19  5.27  5.35  5.43  5.52  5.58  5.64  5.70  5.76  5.82  5.88  5.94  6.00  6.07 

 



375 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   39    5.04  5.12  5.21  5.30  5.39  5.48  5.55  5.62  5.69  5.76  5.83  5.91  5.99  6.07  6.15  6.23  6.33  6.42  6.52  6.63 

   38    5.37  5.46  5.56  5.65  5.75  5.85  5.95  6.04  6.14  6.25  6.35  6.46  6.57  6.68  6.79  6.91  7.01  7.11  7.22  7.32 

   37    5.65  5.77  5.89  6.01  6.14  6.27  6.39  6.52  6.65  6.78  6.92  7.05  7.18  7.32  7.46  7.60  7.70  7.80  7.90  8.00 

   36    6.14  6.29  6.44  6.59  6.75  6.91  7.06  7.21  7.36  7.51  7.67  7.77  7.88  7.99  8.10  8.21  8.31  8.41  8.52  8.62 

   35    6.67  6.84  7.02  7.19  7.38  7.56  7.73  7.89  8.07  8.24  8.42  8.51  8.61  8.71  8.81  8.91  8.98  9.04  9.11  9.18 

   34    7.40  7.57  7.75  7.92  8.11  8.29  8.41  8.53  8.65  8.78  8.91  8.99  9.07  9.15  9.23  9.31  9.37  9.43  9.49  9.55 

   33    8.14  8.29  8.44  8.59  8.75  8.91  9.00  9.10  9.19  9.29  9.39  9.46  9.54  9.62  9.70  9.78  9.85  9.92  9.99 10.07 

   32    8.71  8.83  8.95  9.08  9.21  9.34  9.43  9.53  9.63  9.73  9.83  9.91 10.00 10.08 10.17 10.26 10.31 10.35 10.40 10.45 

   31    9.15  9.27  9.39  9.52  9.65  9.78  9.88  9.99 10.09 10.20 10.31 10.36 10.41 10.46 10.52 10.57 10.58 10.60 10.61 10.63 

   30    9.62  9.73  9.85  9.97 10.09 10.21 10.30 10.38 10.47 10.57 10.66 10.69 10.72 10.75 10.78 10.81 10.86 10.90 10.95 11.00 

 

   29   10.09 10.19 10.29 10.40 10.50 10.61 10.69 10.78 10.86 10.95 11.04 11.07 11.10 11.13 11.17 11.20 11.25 11.30 11.35 11.40 

   28   10.46 10.56 10.66 10.77 10.87 10.98 11.04 11.10 11.16 11.22 11.28 11.34 11.39 11.45 11.51 11.57 11.61 11.66 11.71 11.75 

   27   10.78 10.88 10.99 11.09 11.20 11.31 11.37 11.43 11.50 11.56 11.63 11.68 11.74 11.79 11.85 11.91 11.96 12.00 12.05 12.10 

   26   11.16 11.24 11.33 11.42 11.51 11.60 11.66 11.73 11.79 11.86 11.93 11.98 12.04 12.09 12.15 12.21 12.26 12.30 12.35 12.40 

   25   11.45 11.52 11.60 11.68 11.76 11.84 11.91 11.97 12.04 12.11 12.18 12.24 12.30 12.36 12.42 12.48 12.52 12.56 12.60 12.65 

   24   11.71 11.79 11.86 11.94 12.03 12.11 12.17 12.23 12.29 12.36 12.42 12.47 12.53 12.58 12.64 12.70 12.74 12.79 12.83 12.87 

   23   11.94 12.01 12.09 12.16 12.24 12.32 12.38 12.44 12.50 12.57 12.63 12.68 12.73 12.78 12.84 12.89 12.93 12.98 13.02 13.06 

   22   12.17 12.24 12.31 12.38 12.45 12.52 12.58 12.63 12.69 12.75 12.81 12.86 12.91 12.96 13.01 13.06 13.10 13.15 13.19 13.23 

   21   12.37 12.43 12.50 12.56 12.63 12.70 12.75 12.80 12.86 12.91 12.97 13.02 13.07 13.12 13.17 13.22 13.26 13.31 13.35 13.39 

   20   12.53 12.59 12.65 12.72 12.78 12.85 12.90 12.95 13.01 13.06 13.12 13.17 13.21 13.26 13.31 13.36 13.40 13.44 13.48 13.53 

 

   19   12.68 12.74 12.80 12.86 12.93 12.99 13.04 13.09 13.14 13.20 13.25 13.29 13.34 13.39 13.43 13.48 13.52 13.56 13.60 13.65 

   18   12.82 12.88 12.93 12.99 13.05 13.11 13.16 13.21 13.26 13.32 13.37 13.41 13.46 13.50 13.54 13.59 13.63 13.67 13.71 13.75 

   17   12.94 12.99 13.05 13.10 13.16 13.22 13.27 13.32 13.37 13.42 13.47 13.51 13.55 13.59 13.64 13.68 13.72 13.75 13.79 13.83 

   16   13.05 13.10 13.15 13.21 13.26 13.32 13.36 13.41 13.46 13.50 13.55 13.59 13.63 13.67 13.72 13.76 13.80 13.83 13.87 13.90 

   15   13.14 13.19 13.24 13.29 13.35 13.40 13.44 13.49 13.53 13.57 13.62 13.66 13.70 13.74 13.78 13.82 13.86 13.89 13.93 13.96 

   14   13.22 13.27 13.32 13.37 13.42 13.47 13.51 13.55 13.59 13.64 13.68 13.72 13.75 13.79 13.83 13.87 13.90 13.94 13.97 14.01 

   13   13.29 13.33 13.38 13.43 13.47 13.52 13.56 13.60 13.64 13.68 13.72 13.75 13.79 13.83 13.86 13.90 13.93 13.97 14.00 14.04 

   12   13.35 13.39 13.43 13.47 13.52 13.56 13.60 13.63 13.67 13.71 13.75 13.78 13.82 13.85 13.88 13.92 13.95 13.98 14.01 14.05 

   11   13.39 13.43 13.47 13.51 13.55 13.59 13.62 13.66 13.70 13.73 13.77 13.80 13.83 13.86 13.90 13.93 13.96 13.99 14.01 14.04 

   10   13.43 13.46 13.50 13.54 13.57 13.61 13.64 13.67 13.70 13.74 13.77 13.80 13.83 13.86 13.89 13.92 13.95 13.98 14.00 14.03 

 

    9   13.45 13.48 13.52 13.55 13.58 13.62 13.65 13.68 13.71 13.74 13.77 13.80 13.82 13.85 13.87 13.90 13.93 13.95 13.98 14.00 

    8   13.46 13.49 13.52 13.55 13.58 13.61 13.64 13.66 13.69 13.72 13.75 13.77 13.80 13.82 13.85 13.87 13.89 13.92 13.94 13.97 

    7   13.46 13.48 13.51 13.54 13.56 13.59 13.61 13.64 13.66 13.69 13.71 13.73 13.75 13.78 13.80 13.82 13.84 13.86 13.89 13.91 

    6   13.44 13.46 13.49 13.52 13.54 13.57 13.59 13.61 13.63 13.65 13.67 13.69 13.71 13.73 13.75 13.77 13.79 13.81 13.82 13.84 

    5   13.42 13.44 13.46 13.48 13.51 13.53 13.55 13.57 13.58 13.60 13.62 13.64 13.65 13.67 13.68 13.70 13.72 13.74 13.75 13.77 

    4   13.39 13.41 13.42 13.44 13.46 13.48 13.49 13.51 13.52 13.54 13.55 13.56 13.58 13.59 13.61 13.62 13.64 13.65 13.67 13.68 

    3   13.35 13.36 13.38 13.39 13.41 13.42 13.43 13.44 13.46 13.47 13.48 13.49 13.50 13.51 13.52 13.53 13.54 13.56 13.57 13.59 

    2   13.30 13.31 13.32 13.33 13.34 13.35 13.36 13.37 13.37 13.38 13.39 13.40 13.41 13.41 13.42 13.43 13.44 13.45 13.46 13.47 

    1   13.24 13.25 13.26 13.26 13.27 13.28 13.28 13.29 13.29 13.30 13.30 13.31 13.31 13.32 13.32 13.33 13.34 13.34 13.35 13.35 

    0   13.17 13.17 13.18 13.18 13.19 13.19 13.19 13.19 13.20 13.20 13.20 13.20 13.20 13.21 13.21 13.21 13.22 13.22 13.23 13.23 

 



376 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   -1   13.09 13.09 13.09 13.10 13.10 13.10 13.10 13.10 13.09 13.09 13.09 13.09 13.09 13.08 13.08 13.08 13.08 13.09 13.09 13.10 

   -2   13.01 13.01 13.01 13.00 13.00 13.00 12.99 12.99 12.98 12.98 12.97 12.97 12.96 12.96 12.95 12.95 12.95 12.95 12.95 12.95 

   -3   12.92 12.91 12.91 12.90 12.90 12.89 12.88 12.87 12.87 12.86 12.85 12.84 12.83 12.83 12.82 12.81 12.81 12.81 12.80 12.80 

   -4   12.82 12.81 12.80 12.79 12.78 12.77 12.76 12.75 12.74 12.73 12.72 12.71 12.70 12.69 12.68 12.67 12.66 12.66 12.65 12.65 

   -5   12.72 12.71 12.69 12.68 12.66 12.65 12.64 12.62 12.61 12.59 12.58 12.57 12.56 12.54 12.53 12.52 12.51 12.50 12.49 12.48 

   -6   12.61 12.59 12.58 12.56 12.55 12.53 12.51 12.49 12.48 12.46 12.44 12.42 12.41 12.39 12.38 12.36 12.35 12.34 12.32 12.31 

   -7   12.49 12.47 12.45 12.43 12.41 12.39 12.37 12.35 12.32 12.30 12.28 12.26 12.24 12.23 12.21 12.19 12.17 12.16 12.14 12.13 

   -8   12.37 12.35 12.32 12.30 12.27 12.25 12.22 12.20 12.17 12.15 12.12 12.09 12.06 12.04 12.01 11.98 11.96 11.95 11.93 11.92 

   -9   12.24 12.21 12.18 12.16 12.13 12.10 12.07 12.04 12.01 11.98 11.95 11.92 11.89 11.86 11.83 11.80 11.78 11.76 11.73 11.71 

 

  -10   12.10 12.07 12.04 12.00 11.97 11.94 11.91 11.87 11.84 11.80 11.77 11.74 11.71 11.67 11.64 11.61 11.59 11.56 11.54 11.51 

  -11   11.96 11.92 11.88 11.85 11.81 11.77 11.73 11.70 11.66 11.63 11.59 11.56 11.52 11.49 11.45 11.42 11.39 11.37 11.34 11.32 

  -12   11.81 11.77 11.73 11.70 11.66 11.62 11.58 11.54 11.51 11.47 11.43 11.39 11.35 11.31 11.27 11.23 11.20 11.18 11.15 11.12 

  -13   11.66 11.62 11.57 11.53 11.48 11.44 11.40 11.36 11.32 11.28 11.24 11.20 11.17 11.13 11.10 11.06 11.03 11.00 10.97 10.93 

  -14   11.49 11.45 11.40 11.36 11.31 11.27 11.23 11.19 11.14 11.10 11.06 11.01 10.96 10.91 10.86 10.81 10.78 10.76 10.73 10.71 

  -15   11.34 11.29 11.24 11.20 11.15 11.10 11.05 11.00 10.96 10.91 10.86 10.81 10.77 10.72 10.68 10.63 10.58 10.52 10.47 10.41 

  -16   11.18 11.13 11.08 11.03 10.98 10.93 10.88 10.83 10.78 10.73 10.68 10.61 10.54 10.47 10.40 10.33 10.27 10.22 10.16 10.11 

  -17   11.02 10.96 10.90 10.85 10.79 10.73 10.66 10.59 10.51 10.44 10.37 10.31 10.26 10.20 10.15 10.09 10.04  9.99  9.93  9.88 

  -18   10.86 10.78 10.70 10.63 10.55 10.47 10.41 10.35 10.29 10.23 10.17 10.09 10.02  9.94  9.87  9.79  9.73  9.68  9.62  9.57 

  -19   10.56 10.49 10.42 10.36 10.29 10.22 10.16 10.10 10.03  9.97  9.91  9.83  9.75  9.67  9.59  9.51  9.48  9.45  9.42  9.39 

 

  -20   10.39 10.31 10.23 10.16 10.08 10.00  9.92  9.84  9.77  9.69  9.61  9.54  9.48  9.41  9.35  9.28  9.22  9.17  9.11  9.06 

  -21   10.12 10.05  9.98  9.90  9.83  9.76  9.69  9.62  9.55  9.48  9.41  9.34  9.27  9.19  9.12  9.05  8.99  8.93  8.86  8.80 

  -22    9.93  9.87  9.80  9.74  9.67  9.61  9.52  9.43  9.34  9.25  9.16  9.10  9.03  8.97  8.90  8.84  8.77  8.70  8.64  8.57 

  -23    9.72  9.64  9.57  9.49  9.42  9.34  9.26  9.18  9.09  9.01  8.93  8.85  8.78  8.70  8.63  8.55  8.49  8.44  8.38  8.33 

  -24    9.59  9.49  9.38  9.28  9.17  9.07  9.00  8.93  8.85  8.78  8.71  8.62  8.53  8.45  8.36  8.27  8.20  8.14  8.07  8.01 

  -25    9.31  9.22  9.14  9.05  8.97  8.88  8.79  8.71  8.62  8.54  8.45  8.35  8.26  8.16  8.07  7.97  7.91  7.85  7.79  7.73 

  -26    9.08  9.00  8.92  8.84  8.76  8.68  8.58  8.47  8.37  8.26  8.16  8.09  8.02  7.94  7.87  7.80  7.73  7.66  7.59  7.52 

  -27    8.88  8.79  8.70  8.60  8.51  8.42  8.31  8.20  8.09  7.98  7.87  7.78  7.69  7.59  7.50  7.41  7.37  7.33  7.29  7.25 

  -28    8.61  8.51  8.41  8.32  8.22  8.12  8.04  7.96  7.88  7.80  7.72  7.63  7.54  7.46  7.37  7.28  7.21  7.15  7.08  7.02 

  -29    8.36  8.28  8.19  8.11  8.02  7.94  7.85  7.76  7.66  7.57  7.48  7.38  7.29  7.19  7.10  7.00  6.93  6.87  6.80  6.74 

 

  -30    8.18  8.08  7.99  7.89  7.80  7.70  7.60  7.49  7.39  7.28  7.18  7.10  7.03  6.95  6.88  6.80  6.74  6.68  6.62  6.56 

  -31    7.94  7.84  7.75  7.65  7.56  7.46  7.36  7.26  7.17  7.07  6.97  6.88  6.78  6.69  6.59  6.50  6.47  6.45  6.42  6.40 

  -32    7.66  7.57  7.48  7.40  7.31  7.22  7.10  6.98  6.85  6.73  6.61  6.55  6.49  6.44  6.38  6.32  6.31  6.30  6.29  6.27 

  -33    7.44  7.32  7.20  7.08  6.96  6.84  6.76  6.68  6.61  6.53  6.45  6.42  6.40  6.37  6.35  6.32  6.23  6.14  6.06  5.97 

  -34    7.27  7.15  7.04  6.92  6.81  6.69  6.62  6.56  6.49  6.43  6.36  6.31  6.26  6.21  6.16  6.11  6.05  5.99  5.93  5.87 

  -35    6.93  6.86  6.78  6.71  6.63  6.56  6.53  6.49  6.46  6.42  6.39  6.29  6.19  6.09  5.99  5.89  5.84  5.79  5.73  5.68 

  -36    6.69  6.63  6.58  6.52  6.47  6.41  6.34  6.27  6.20  6.13  6.06  5.99  5.92  5.85  5.78  5.71  5.66  5.61  5.56  5.51 

  -37    6.54  6.51  6.49  6.46  6.43  6.40  6.31  6.21  6.12  6.02  5.93  5.87  5.81  5.75  5.69  5.63  5.57  5.52  5.46  5.41 

  -38    6.47  6.41  6.35  6.28  6.22  6.16  6.08  6.00  5.91  5.83  5.75  5.70  5.64  5.59  5.53  5.48  5.41  5.34  5.26  5.19 

  -39    6.41  6.32  6.23  6.13  6.04  5.95  5.90  5.86  5.81  5.77  5.72  5.64  5.56  5.47  5.39  5.31  5.23  5.16  5.08  5.01 

 



377 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

  -40    6.27  6.19  6.11  6.04  5.96  5.88  5.82  5.76  5.70  5.64  5.58  5.50  5.43  5.35  5.28  5.20  5.11  5.02  4.93  4.84 

  -41    6.06  6.02  5.98  5.94  5.90  5.86  5.78  5.70  5.61  5.53  5.45  5.35  5.25  5.15  5.05  4.95  4.88  4.81  4.74  4.67 

  -42    6.16  6.05  5.94  5.84  5.73  5.62  5.53  5.44  5.36  5.27  5.18  5.09  5.00  4.91  4.82  4.73  4.65  4.58  4.50  4.43 

  -43    5.91  5.82  5.72  5.63  5.53  5.44  5.35  5.25  5.16  5.06  4.97  4.89  4.80  4.72  4.63  4.55  4.50  4.45  4.40  4.35 

  -44    5.71  5.61  5.51  5.41  5.31  5.21  5.11  5.01  4.90  4.80  4.70  4.64  4.57  4.51  4.44  4.38  4.30  4.22  4.14  4.06 

  -45    5.49  5.38  5.28  5.17  5.07  4.96  4.87  4.78  4.69  4.60  4.51  4.45  4.38  4.32  4.25  4.19  4.13  4.07  4.02  3.96 

  -46    5.27  5.17  5.07  4.96  4.86  4.76  4.68  4.59  4.51  4.42  4.34  4.28  4.22  4.15  4.09  4.03  3.99  3.95  3.91  3.87 

  -47    5.00  4.90  4.81  4.71  4.62  4.52  4.45  4.39  4.32  4.26  4.19  4.13  4.07  4.01  3.95  3.89  3.83  3.78  3.72  3.67 

  -48    4.78  4.69  4.61  4.52  4.44  4.35  4.27  4.20  4.12  4.05  3.97  3.93  3.89  3.85  3.81  3.77  3.70  3.64  3.57  3.51 

  -49    4.46  4.40  4.33  4.27  4.20  4.14  4.08  4.02  3.96  3.90  3.84  3.78  3.72  3.66  3.60  3.54  3.50  3.46  3.43  3.39 

 

  -50    4.32  4.26  4.21  4.15  4.10  4.04  3.97  3.90  3.84  3.77  3.70  3.64  3.57  3.51  3.44  3.38  3.34  3.30  3.27  3.23 

  -51    4.15  4.08  4.02  3.95  3.89  3.82  3.77  3.72  3.68  3.63  3.58  3.52  3.47  3.41  3.36  3.30  3.25  3.20  3.14  3.09 

  -52    3.98  3.92  3.87  3.81  3.76  3.70  3.64  3.58  3.52  3.46  3.40  3.37  3.34  3.31  3.28  3.25  3.18  3.12  3.05  2.99 

  -53    3.81  3.75  3.69  3.62  3.56  3.50  3.48  3.46  3.44  3.42  3.40  3.32  3.25  3.17  3.10  3.02  2.97  2.93  2.88  2.84 

  -54    3.69  3.64  3.59  3.53  3.48  3.43  3.38  3.33  3.28  3.23  3.18  3.12  3.07  3.01  2.96  2.90  2.88  2.85  2.83  2.80 

  -55    3.46  3.42  3.38  3.33  3.29  3.25  3.19  3.14  3.08  3.03  2.97  2.96  2.95  2.94  2.92  2.91  2.85  2.79  2.74  2.68 

  -56    3.39  3.34  3.28  3.23  3.17  3.12  3.09  3.06  3.02  2.99  2.96  2.91  2.86  2.82  2.77  2.72  2.67  2.62  2.56  2.51 

  -57    3.18  3.15  3.11  3.08  3.04  3.01  2.97  2.92  2.88  2.83  2.79  2.75  2.71  2.66  2.62  2.58  2.54  2.50  2.46  2.42 

  -58    3.09  3.05  3.01  2.96  2.92  2.88  2.83  2.78  2.74  2.69  2.64  2.60  2.56  2.51  2.47  2.43  2.39  2.35  2.31  2.27 

  -59    2.95  2.89  2.84  2.78  2.73  2.67  2.62  2.57  2.53  2.48  2.43  2.40  2.37  2.33  2.30  2.27  2.25  2.23  2.21  2.19 

 

  -60    2.77  2.72  2.67  2.62  2.57  2.52  2.49  2.46  2.43  2.40  2.37  2.34  2.30  2.27  2.23  2.20  2.16  2.13  2.09  2.06 

  -61    2.51  2.49  2.47  2.45  2.42  2.40  2.37  2.34  2.32  2.29  2.26  2.23  2.19  2.16  2.12  2.09  2.07  2.05  2.02  2.00 

  -62    2.44  2.41  2.39  2.36  2.34  2.31  2.27  2.23  2.18  2.14  2.10  2.08  2.05  2.03  2.00  1.98  1.95  1.92  1.90  1.87 

  -63    2.29  2.25  2.21  2.18  2.14  2.10  2.09  2.08  2.07  2.06  2.05  2.02  1.99  1.95  1.92  1.89  1.86  1.83  1.80  1.77 

  -64    2.16  2.14  2.13  2.11  2.10  2.08  2.04  2.01  1.97  1.94  1.90  1.87  1.85  1.82  1.80  1.77  1.74  1.71  1.69  1.66 

  -65    2.00  1.97  1.94  1.92  1.89  1.86  1.84  1.82  1.80  1.78  1.76  1.73  1.71  1.68  1.66  1.63  1.61  1.59  1.57  1.55 

  -66    1.88  1.86  1.83  1.81  1.78  1.76  1.73  1.70  1.67  1.64  1.61  1.59  1.58  1.56  1.55  1.53  1.51  1.49  1.48  1.46 

  -67    1.73  1.72  1.70  1.69  1.67  1.66  1.64  1.62  1.59  1.57  1.55  1.53  1.50  1.48  1.45  1.43  1.41  1.39  1.37  1.35 

  -68    1.63  1.61  1.58  1.56  1.53  1.51  1.49  1.47  1.46  1.44  1.42  1.40  1.38  1.37  1.35  1.33  1.31  1.30  1.28  1.27 

  -69    1.48  1.46  1.45  1.43  1.42  1.40  1.38  1.36  1.33  1.31  1.29  1.28  1.28  1.27  1.26  1.25  1.23  1.21  1.20  1.18 

 

  -70    1.37  1.36  1.35  1.33  1.32  1.31  1.30  1.29  1.27  1.26  1.25  1.23  1.21  1.20  1.18  1.16  1.14  1.12  1.11  1.09 

  -71    1.26  1.24  1.23  1.21  1.20  1.18  1.16  1.15  1.13  1.12  1.10  1.09  1.08  1.07  1.06  1.05  1.04  1.04  1.03  1.03 

  -72    1.14  1.13  1.12  1.11  1.10  1.09  1.08  1.06  1.05  1.03  1.02  1.01  1.00  0.98  0.97  0.96  0.95  0.94  0.93  0.92 

  -73    1.02  1.02  1.01  1.01  1.00  1.00  0.98  0.96  0.95  0.93  0.91  0.91  0.90  0.90  0.89  0.89  0.88  0.87  0.85  0.84 

  -74    0.93  0.92  0.91  0.91  0.90  0.89  0.88  0.87  0.87  0.86  0.85  0.84  0.82  0.81  0.79  0.78  0.78  0.77  0.77  0.76 

  -75    0.83  0.83  0.84  0.84  0.84  0.84  0.82  0.81  0.79  0.78  0.76  0.75  0.75  0.74  0.74  0.73  0.72  0.71  0.71  0.70 

  -76    0.76  0.75  0.74  0.74  0.73  0.72  0.72  0.72  0.71  0.71  0.71  0.70  0.69  0.69  0.68  0.67  0.66  0.66  0.65  0.65 

  -77    0.70  0.69  0.68  0.66  0.65  0.64  0.64  0.65  0.65  0.65  0.65  0.64  0.63  0.62  0.61  0.60  0.59  0.57  0.56  0.54 

  -78    0.59  0.59  0.59  0.60  0.60  0.60  0.59  0.58  0.57  0.56  0.55  0.55  0.55  0.54  0.54  0.54  0.53  0.52  0.52  0.51 

  -79    0.54  0.53  0.53  0.52  0.52  0.51  0.51  0.51  0.50  0.50  0.50  0.50  0.49  0.49  0.48  0.48  0.48  0.47  0.47  0.46 

 

  -80    0.47  0.47  0.46  0.46  0.45  0.45  0.45  0.44  0.44  0.43  0.43  0.43  0.42  0.42  0.41  0.41  0.41  0.40  0.40  0.39 

  -81    0.38  0.39  0.39  0.40  0.40  0.41  0.40  0.40  0.39  0.39  0.38  0.38  0.37  0.37  0.36  0.36  0.36  0.36  0.35  0.35 

  -82    0.35  0.35  0.34  0.34  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.32  0.32  0.32  0.31  0.31  0.30  0.30 

  -83    0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.28  0.28  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27 

  -84    0.26  0.26  0.26  0.25  0.25  0.25  0.25  0.25  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24 

  -85    0.21  0.21  0.21  0.21  0.21  0.21  0.20  0.20  0.19  0.19  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.19  0.19 

  -86    0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.16  0.16  0.15  0.15  0.15  0.15  0.14  0.14 

  -87    0.14  0.14  0.14  0.15  0.15  0.15  0.15  0.14  0.14  0.13  0.13  0.13  0.14  0.14  0.15  0.15  0.14  0.14  0.13  0.13 

  -88    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.10 

  -89    0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.07  0.07 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2000) 

 

   LAT  E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.04 

   76    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04 

   75    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05 

   74    0.05  0.05  0.05  0.05  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.06  0.06  0.06  0.05  0.06  0.06  0.07  0.07 

   73    0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.12  0.12 

   72    0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.12  0.12  0.12 

   71    0.13  0.13  0.14  0.14  0.15  0.15  0.15  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.18  0.18  0.19  0.19 

   70    0.15  0.16  0.17  0.18  0.19  0.20  0.20  0.20  0.21  0.21  0.21  0.21  0.21  0.21  0.20  0.20  0.21  0.22  0.23  0.24 

 

   69    0.19  0.20  0.20  0.21  0.21  0.22  0.23  0.23  0.24  0.24  0.25  0.26  0.27  0.27  0.28  0.29  0.29  0.30  0.30  0.30 

   68    0.24  0.25  0.26  0.26  0.27  0.28  0.29  0.30  0.30  0.31  0.32  0.32  0.33  0.33  0.34  0.34  0.35  0.36  0.36  0.37 

   67    0.29  0.30  0.31  0.32  0.33  0.34  0.34  0.35  0.35  0.36  0.36  0.37  0.38  0.40  0.41  0.42  0.42  0.43  0.43  0.43 

   66    0.36  0.37  0.38  0.38  0.39  0.40  0.41  0.41  0.42  0.42  0.43  0.44  0.45  0.45  0.46  0.47  0.48  0.48  0.49  0.49 

   65    0.41  0.42  0.43  0.44  0.45  0.46  0.47  0.48  0.48  0.49  0.50  0.51  0.52  0.53  0.54  0.55  0.56  0.57  0.58  0.59 

   64    0.48  0.49  0.51  0.52  0.54  0.55  0.56  0.57  0.58  0.59  0.60  0.61  0.62  0.62  0.63  0.64  0.66  0.67  0.69  0.70 

   63    0.59  0.60  0.60  0.61  0.61  0.62  0.63  0.65  0.66  0.68  0.69  0.70  0.72  0.73  0.75  0.76  0.77  0.77  0.77  0.78 

   62    0.64  0.65  0.67  0.68  0.70  0.71  0.72  0.73  0.75  0.76  0.77  0.79  0.80  0.82  0.83  0.85  0.86  0.87  0.88  0.89 

   61    0.77  0.79  0.80  0.82  0.83  0.85  0.86  0.87  0.87  0.88  0.89  0.91  0.92  0.94  0.95  0.97  0.98  0.98  0.98  0.99 

   60    0.86  0.87  0.89  0.90  0.92  0.93  0.95  0.97  0.99  1.01  1.03  1.05  1.06  1.08  1.09  1.11  1.12  1.13  1.14  1.15 

 

   59    1.02  1.03  1.04  1.06  1.07  1.08  1.10  1.12  1.13  1.15  1.17  1.19  1.21  1.22  1.24  1.26  1.27  1.28  1.29  1.29 

   58    1.13  1.15  1.18  1.20  1.23  1.25  1.26  1.27  1.28  1.29  1.30  1.32  1.33  1.35  1.36  1.38  1.40  1.41  1.43  1.44 

   57    1.32  1.33  1.34  1.36  1.37  1.38  1.41  1.43  1.46  1.49  1.52  1.54  1.56  1.57  1.59  1.61  1.62  1.63  1.64  1.64 

   56    1.48  1.50  1.52  1.55  1.57  1.59  1.61  1.62  1.64  1.65  1.67  1.69  1.72  1.74  1.77  1.79  1.81  1.83  1.85  1.87 

   55    1.63  1.66  1.69  1.72  1.75  1.78  1.80  1.81  1.83  1.84  1.86  1.89  1.92  1.95  1.98  2.01  2.02  2.03  2.04  2.04 

   54    1.87  1.89  1.91  1.94  1.96  1.98  1.99  2.00  2.01  2.02  2.03  2.05  2.08  2.10  2.13  2.15  2.17  2.20  2.22  2.25 

   53    2.10  2.11  2.13  2.14  2.16  2.17  2.19  2.22  2.24  2.27  2.29  2.32  2.35  2.37  2.40  2.43  2.44  2.45  2.46  2.47 

   52    2.24  2.29  2.34  2.39  2.44  2.49  2.51  2.53  2.56  2.58  2.60  2.62  2.64  2.66  2.67  2.69  2.71  2.74  2.76  2.79 

   51    2.52  2.56  2.60  2.64  2.68  2.72  2.74  2.77  2.79  2.82  2.84  2.86  2.88  2.91  2.93  2.95  2.96  2.97  2.98  2.99 

   50    2.77  2.81  2.84  2.88  2.92  2.96  2.97  2.98  2.99  2.99  3.00  3.04  3.08  3.11  3.15  3.19  3.21  3.24  3.26  3.29 

 

   49    3.05  3.07  3.09  3.10  3.12  3.14  3.18  3.23  3.27  3.31  3.36  3.39  3.42  3.46  3.49  3.52  3.55  3.59  3.62  3.66 

   48    3.29  3.35  3.41  3.47  3.53  3.59  3.63  3.68  3.73  3.77  3.82  3.84  3.86  3.88  3.89  3.91  3.95  3.99  4.02  4.06 

   47    3.78  3.82  3.85  3.89  3.92  3.96  3.99  4.02  4.04  4.07  4.10  4.12  4.14  4.16  4.18  4.20  4.23  4.26  4.28  4.31 

   46    4.17  4.19  4.20  4.22  4.23  4.25  4.29  4.32  4.36  4.39  4.43  4.45  4.48  4.50  4.52  4.54  4.57  4.60  4.63  4.65 

   45    4.39  4.43  4.47  4.51  4.55  4.59  4.62  4.65  4.67  4.70  4.73  4.76  4.80  4.83  4.87  4.90  4.91  4.92  4.93  4.94 

   44    4.75  4.78  4.80  4.83  4.85  4.88  4.92  4.96  5.00  5.04  5.08  5.09  5.10  5.11  5.11  5.12  5.15  5.18  5.21  5.24 

   43    5.03  5.07  5.11  5.15  5.20  5.24  5.29  5.33  5.38  5.43  5.48  5.50  5.51  5.52  5.54  5.55  5.57  5.58  5.60  5.62 

   42    5.30  5.35  5.40  5.45  5.51  5.56  5.59  5.62  5.65  5.68  5.71  5.75  5.80  5.84  5.89  5.93  5.96  5.98  6.01  6.03 

   41    5.77  5.81  5.85  5.89  5.94  5.98  6.02  6.06  6.11  6.15  6.19  6.23  6.27  6.31  6.35  6.39  6.43  6.46  6.50  6.53 

   40    6.13  6.20  6.27  6.34  6.41  6.48  6.54  6.60  6.66  6.73  6.79  6.83  6.87  6.92  6.96  7.00  7.01  7.03  7.04  7.05 

 



379 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   39    6.73  6.81  6.89  6.97  7.06  7.14  7.19  7.25  7.31  7.36  7.42  7.47  7.52  7.56  7.61  7.66  7.68  7.71  7.73  7.75 

   38    7.43  7.50  7.57  7.65  7.72  7.80  7.86  7.91  7.97  8.02  8.08  8.12  8.16  8.21  8.25  8.29  8.31  8.32  8.34  8.36 

   37    8.11  8.18  8.25  8.32  8.39  8.46  8.50  8.54  8.58  8.62  8.66  8.68  8.69  8.70  8.72  8.73  8.76  8.78  8.81  8.84 

   36    8.73  8.78  8.84  8.90  8.95  9.01  9.03  9.06  9.08  9.11  9.13  9.15  9.16  9.18  9.20  9.21  9.23  9.25  9.27  9.28 

   35    9.25  9.29  9.32  9.36  9.39  9.43  9.47  9.51  9.54  9.58  9.62  9.64  9.66  9.68  9.69  9.71  9.72  9.73  9.74  9.74 

   34    9.61  9.67  9.73  9.79  9.85  9.91  9.93  9.95  9.98 10.00 10.02 10.00  9.98  9.96  9.94  9.92  9.91  9.91  9.90  9.89 

   33   10.14 10.17 10.20 10.23 10.26 10.29 10.27 10.25 10.23 10.20 10.18 10.19 10.19 10.20 10.21 10.21 10.23 10.24 10.26 10.28 

   32   10.50 10.49 10.48 10.47 10.46 10.45 10.46 10.47 10.48 10.49 10.50 10.53 10.57 10.60 10.64 10.67 10.68 10.69 10.70 10.71 

   31   10.64 10.68 10.72 10.76 10.80 10.84 10.86 10.87 10.89 10.90 10.92 10.95 10.98 11.02 11.05 11.08 11.10 11.11 11.12 11.14 

   30   11.05 11.09 11.13 11.17 11.21 11.25 11.28 11.32 11.35 11.39 11.42 11.43 11.45 11.46 11.47 11.48 11.50 11.52 11.54 11.56 

 

   29   11.45 11.49 11.53 11.57 11.62 11.66 11.69 11.72 11.74 11.77 11.80 11.82 11.84 11.86 11.88 11.90 11.92 11.94 11.96 11.97 

   28   11.80 11.84 11.89 11.93 11.98 12.02 12.05 12.08 12.11 12.14 12.17 12.19 12.22 12.24 12.26 12.28 12.30 12.32 12.34 12.36 

   27   12.15 12.19 12.22 12.26 12.30 12.34 12.37 12.40 12.43 12.46 12.49 12.51 12.53 12.55 12.57 12.59 12.61 12.64 12.66 12.69 

   26   12.45 12.49 12.52 12.56 12.59 12.63 12.66 12.69 12.71 12.74 12.77 12.80 12.82 12.85 12.87 12.90 12.92 12.95 12.97 12.99 

   25   12.69 12.73 12.76 12.80 12.83 12.87 12.90 12.94 12.97 13.01 13.04 13.07 13.10 13.12 13.15 13.18 13.20 13.23 13.25 13.28 

   24   12.92 12.96 13.00 13.04 13.08 13.12 13.15 13.19 13.22 13.26 13.29 13.32 13.35 13.37 13.40 13.43 13.46 13.49 13.52 13.54 

   23   13.11 13.15 13.18 13.22 13.26 13.30 13.34 13.37 13.41 13.44 13.48 13.51 13.54 13.56 13.59 13.62 13.65 13.67 13.70 13.72 

   22   13.28 13.32 13.36 13.40 13.44 13.48 13.51 13.54 13.58 13.61 13.64 13.67 13.70 13.73 13.76 13.79 13.82 13.84 13.87 13.89 

   21   13.44 13.48 13.51 13.55 13.58 13.62 13.65 13.69 13.72 13.76 13.79 13.82 13.85 13.87 13.90 13.93 13.96 13.99 14.02 14.04 

   20   13.57 13.61 13.64 13.68 13.71 13.75 13.78 13.82 13.85 13.89 13.92 13.95 13.98 14.01 14.04 14.07 14.10 14.13 14.15 14.18 

 

   19   13.69 13.73 13.76 13.80 13.83 13.87 13.90 13.93 13.97 14.00 14.03 14.06 14.09 14.12 14.15 14.18 14.21 14.24 14.26 14.29 

   18   13.79 13.82 13.86 13.89 13.93 13.96 13.99 14.03 14.06 14.10 14.13 14.16 14.19 14.22 14.25 14.28 14.31 14.34 14.36 14.39 

   17   13.87 13.91 13.94 13.98 14.01 14.05 14.08 14.11 14.15 14.18 14.21 14.24 14.27 14.30 14.33 14.36 14.39 14.42 14.45 14.48 

   16   13.94 13.97 14.01 14.04 14.08 14.11 14.14 14.17 14.21 14.24 14.27 14.30 14.33 14.37 14.40 14.43 14.46 14.49 14.52 14.55 

   15   14.00 14.03 14.06 14.10 14.13 14.16 14.19 14.22 14.26 14.29 14.32 14.35 14.38 14.42 14.45 14.48 14.51 14.54 14.57 14.60 

   14   14.04 14.07 14.10 14.14 14.17 14.20 14.23 14.26 14.30 14.33 14.36 14.39 14.42 14.45 14.48 14.51 14.54 14.57 14.60 14.63 

   13   14.07 14.10 14.13 14.16 14.19 14.22 14.25 14.28 14.32 14.35 14.38 14.41 14.44 14.47 14.50 14.53 14.56 14.59 14.62 14.65 

   12   14.08 14.11 14.14 14.17 14.20 14.23 14.26 14.29 14.32 14.35 14.38 14.41 14.44 14.47 14.50 14.53 14.56 14.59 14.63 14.66 

   11   14.07 14.10 14.13 14.16 14.19 14.22 14.25 14.28 14.31 14.34 14.37 14.40 14.43 14.46 14.49 14.52 14.55 14.58 14.62 14.65 

   10   14.06 14.09 14.12 14.14 14.17 14.20 14.23 14.26 14.28 14.31 14.34 14.37 14.40 14.43 14.46 14.49 14.52 14.55 14.59 14.62 

 

    9   14.03 14.06 14.08 14.11 14.13 14.16 14.19 14.22 14.24 14.27 14.30 14.33 14.36 14.39 14.42 14.45 14.48 14.51 14.55 14.58 

    8   13.99 14.01 14.04 14.06 14.09 14.11 14.14 14.17 14.19 14.22 14.25 14.28 14.31 14.33 14.36 14.39 14.42 14.45 14.49 14.52 

    7   13.93 13.95 13.98 14.00 14.03 14.05 14.08 14.10 14.13 14.15 14.18 14.21 14.24 14.26 14.29 14.32 14.35 14.38 14.42 14.45 

    6   13.86 13.88 13.90 13.93 13.95 13.97 14.00 14.02 14.05 14.07 14.10 14.13 14.16 14.18 14.21 14.24 14.27 14.30 14.33 14.36 

    5   13.79 13.81 13.83 13.85 13.87 13.89 13.91 13.94 13.96 13.99 14.01 14.04 14.06 14.09 14.11 14.14 14.17 14.20 14.23 14.26 

    4   13.70 13.72 13.74 13.75 13.77 13.79 13.81 13.83 13.86 13.88 13.90 13.93 13.95 13.98 14.00 14.03 14.06 14.09 14.12 14.15 

    3   13.60 13.62 13.63 13.65 13.66 13.68 13.70 13.72 13.74 13.76 13.78 13.81 13.83 13.86 13.88 13.91 13.94 13.97 13.99 14.02 

    2   13.48 13.50 13.51 13.53 13.54 13.56 13.58 13.60 13.61 13.63 13.65 13.67 13.70 13.72 13.75 13.77 13.80 13.83 13.86 13.88 

    1   13.36 13.37 13.39 13.40 13.42 13.43 13.45 13.47 13.48 13.50 13.52 13.54 13.56 13.59 13.61 13.63 13.66 13.69 13.72 13.74 

    0   13.24 13.25 13.26 13.27 13.28 13.29 13.31 13.32 13.34 13.35 13.37 13.39 13.41 13.43 13.45 13.47 13.50 13.52 13.55 13.57 

 



380 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   -1   13.10 13.11 13.12 13.12 13.13 13.14 13.15 13.17 13.18 13.20 13.21 13.23 13.25 13.27 13.29 13.31 13.33 13.36 13.38 13.41 

   -2   12.95 12.96 12.96 12.97 12.97 12.98 12.99 13.00 13.02 13.03 13.04 13.06 13.08 13.10 13.11 13.13 13.15 13.18 13.20 13.23 

   -3   12.80 12.80 12.81 12.81 12.82 12.82 12.83 12.84 12.85 12.86 12.87 12.89 12.90 12.92 12.93 12.95 12.97 13.00 13.02 13.04 

   -4   12.64 12.64 12.64 12.65 12.65 12.65 12.66 12.67 12.68 12.68 12.69 12.70 12.72 12.73 12.75 12.76 12.78 12.81 12.83 12.85 

   -5   12.47 12.47 12.47 12.47 12.47 12.47 12.48 12.48 12.49 12.49 12.50 12.51 12.53 12.54 12.55 12.56 12.58 12.60 12.62 12.64 

   -6   12.30 12.30 12.29 12.29 12.28 12.28 12.28 12.29 12.29 12.30 12.30 12.31 12.33 12.34 12.35 12.36 12.38 12.40 12.42 12.43 

   -7   12.11 12.10 12.10 12.09 12.09 12.08 12.08 12.09 12.09 12.09 12.09 12.10 12.12 12.13 12.14 12.15 12.17 12.18 12.20 12.22 

   -8   11.90 11.89 11.88 11.87 11.86 11.85 11.85 11.86 11.86 11.87 11.87 11.88 11.89 11.90 11.90 11.91 11.93 11.95 11.97 11.98 

   -9   11.69 11.68 11.67 11.66 11.65 11.64 11.64 11.64 11.64 11.63 11.63 11.64 11.65 11.66 11.67 11.68 11.69 11.71 11.72 11.73 

 

  -10   11.49 11.47 11.46 11.44 11.42 11.40 11.40 11.40 11.40 11.40 11.40 11.41 11.42 11.43 11.44 11.45 11.46 11.47 11.48 11.49 

  -11   11.29 11.27 11.25 11.23 11.21 11.19 11.18 11.18 11.17 11.16 11.15 11.16 11.17 11.18 11.19 11.20 11.21 11.23 11.24 11.25 

  -12   11.09 11.06 11.04 11.01 10.98 10.95 10.94 10.94 10.93 10.92 10.91 10.91 10.92 10.92 10.92 10.92 10.93 10.95 10.96 10.97 

  -13   10.90 10.87 10.83 10.80 10.76 10.73 10.72 10.72 10.71 10.70 10.69 10.69 10.68 10.68 10.68 10.67 10.68 10.68 10.68 10.69 

  -14   10.68 10.65 10.62 10.59 10.56 10.53 10.51 10.50 10.48 10.46 10.44 10.43 10.42 10.41 10.39 10.38 10.39 10.40 10.41 10.42 

  -15   10.36 10.32 10.28 10.24 10.19 10.15 10.13 10.10 10.08 10.05 10.03 10.03 10.03 10.03 10.02 10.02 10.04 10.06 10.08 10.10 

  -16   10.05 10.02  9.99  9.96  9.93  9.90  9.88  9.85  9.83  9.80  9.78  9.76  9.75  9.73  9.72  9.70  9.71  9.72  9.73  9.73 

  -17    9.83  9.77  9.72  9.66  9.61  9.55  9.53  9.52  9.50  9.48  9.46  9.45  9.45  9.44  9.43  9.42  9.42  9.41  9.41  9.41 

  -18    9.51  9.47  9.43  9.39  9.34  9.30  9.27  9.25  9.22  9.19  9.16  9.15  9.14  9.13  9.11  9.10  9.09  9.08  9.07  9.06 

  -19    9.36  9.30  9.25  9.19  9.14  9.08  9.04  9.00  8.96  8.91  8.87  8.85  8.83  8.81  8.78  8.76  8.77  8.77  8.78  8.79 

 

  -20    9.00  8.94  8.88  8.83  8.77  8.71  8.68  8.64  8.61  8.57  8.54  8.53  8.53  8.52  8.51  8.50  8.49  8.48  8.47  8.46 

  -21    8.74  8.70  8.66  8.62  8.57  8.53  8.49  8.45  8.41  8.36  8.32  8.29  8.26  8.23  8.19  8.16  8.15  8.14  8.13  8.12 

  -22    8.50  8.43  8.37  8.30  8.24  8.17  8.14  8.11  8.08  8.04  8.01  8.00  7.99  7.98  7.96  7.95  7.92  7.90  7.87  7.84 

  -23    8.27  8.21  8.14  8.08  8.01  7.95  7.91  7.87  7.83  7.78  7.74  7.70  7.65  7.61  7.56  7.52  7.52  7.51  7.50  7.50 

  -24    7.94  7.89  7.84  7.80  7.75  7.70  7.64  7.58  7.53  7.47  7.41  7.37  7.33  7.29  7.25  7.21  7.21  7.20  7.20  7.20 

  -25    7.67  7.62  7.57  7.53  7.48  7.43  7.37  7.31  7.26  7.20  7.14  7.11  7.08  7.05  7.01  6.98  6.99  7.00  7.01  7.02 

  -26    7.45  7.39  7.32  7.26  7.19  7.13  7.07  7.02  6.96  6.91  6.85  6.84  6.84  6.83  6.82  6.81  6.81  6.80  6.80  6.80 

  -27    7.21  7.12  7.04  6.95  6.87  6.78  6.76  6.74  6.72  6.70  6.68  6.68  6.67  6.66  6.66  6.65  6.64  6.63  6.62  6.60 

  -28    6.95  6.88  6.81  6.74  6.67  6.60  6.60  6.61  6.61  6.61  6.61  6.57  6.53  6.49  6.45  6.41  6.38  6.34  6.31  6.27 

  -29    6.67  6.64  6.61  6.58  6.55  6.52  6.49  6.45  6.42  6.38  6.35  6.31  6.26  6.22  6.17  6.13  6.10  6.08  6.05  6.02 

 

  -30    6.50  6.46  6.42  6.38  6.34  6.30  6.25  6.20  6.15  6.10  6.05  6.01  5.97  5.93  5.89  5.85  5.84  5.83  5.82  5.80 

  -31    6.37  6.31  6.25  6.20  6.14  6.08  6.04  6.00  5.96  5.92  5.88  5.84  5.80  5.75  5.71  5.67  5.65  5.63  5.61  5.58 

  -32    6.26  6.18  6.11  6.03  5.96  5.88  5.84  5.80  5.76  5.72  5.68  5.63  5.58  5.54  5.49  5.44  5.41  5.38  5.35  5.32 

  -33    5.88  5.85  5.81  5.78  5.74  5.71  5.65  5.59  5.53  5.47  5.41  5.39  5.37  5.35  5.33  5.31  5.27  5.22  5.18  5.13 

  -34    5.81  5.75  5.70  5.64  5.59  5.53  5.47  5.42  5.36  5.31  5.25  5.20  5.15  5.11  5.06  5.01  4.99  4.98  4.96  4.94 

  -35    5.63  5.57  5.51  5.45  5.39  5.33  5.26  5.19  5.11  5.04  4.97  4.94  4.92  4.89  4.87  4.84  4.79  4.74  4.69  4.64 

  -36    5.46  5.41  5.36  5.32  5.27  5.22  5.15  5.07  5.00  4.92  4.85  4.79  4.73  4.67  4.61  4.55  4.53  4.50  4.48  4.45 

  -37    5.35  5.28  5.21  5.15  5.08  5.01  4.96  4.91  4.85  4.80  4.75  4.69  4.62  4.56  4.49  4.43  4.39  4.36  4.32  4.29 

  -38    5.12  5.05  4.98  4.91  4.84  4.77  4.71  4.65  4.59  4.53  4.47  4.42  4.37  4.31  4.26  4.21  4.19  4.18  4.16  4.14 

  -39    4.93  4.86  4.79  4.71  4.64  4.57  4.52  4.47  4.42  4.37  4.32  4.27  4.22  4.17  4.12  4.07  4.04  4.00  3.97  3.93 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2000) 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

  -40    4.75  4.67  4.59  4.51  4.43  4.35  4.31  4.27  4.24  4.20  4.16  4.11  4.06  4.02  3.97  3.92  3.89  3.86  3.84  3.81 

  -41    4.60  4.52  4.45  4.37  4.30  4.22  4.17  4.12  4.08  4.03  3.98  3.93  3.89  3.84  3.80  3.75  3.73  3.72  3.70  3.68 

  -42    4.35  4.30  4.25  4.19  4.14  4.09  4.03  3.97  3.91  3.85  3.79  3.75  3.71  3.68  3.64  3.60  3.58  3.57  3.55  3.53 

  -43    4.30  4.22  4.13  4.05  3.97  3.89  3.86  3.84  3.81  3.79  3.76  3.70  3.64  3.59  3.53  3.47  3.44  3.41  3.38  3.35 

  -44    3.98  3.94  3.90  3.86  3.82  3.78  3.73  3.67  3.62  3.56  3.51  3.48  3.44  3.41  3.37  3.34  3.32  3.31  3.29  3.28 

  -45    3.90  3.85  3.80  3.74  3.69  3.64  3.59  3.53  3.48  3.42  3.37  3.34  3.31  3.29  3.26  3.23  3.21  3.18  3.16  3.13 

  -46    3.83  3.75  3.67  3.59  3.51  3.43  3.39  3.35  3.31  3.27  3.23  3.20  3.18  3.15  3.13  3.10  3.07  3.04  3.02  2.99 

  -47    3.61  3.55  3.49  3.44  3.38  3.32  3.29  3.27  3.24  3.22  3.19  3.14  3.10  3.05  3.01  2.96  2.92  2.87  2.83  2.78 

  -48    3.44  3.40  3.35  3.31  3.26  3.22  3.18  3.14  3.10  3.06  3.02  2.98  2.93  2.89  2.84  2.80  2.79  2.78  2.77  2.76 

  -49    3.35  3.30  3.25  3.20  3.15  3.10  3.05  3.00  2.96  2.91  2.86  2.84  2.81  2.79  2.76  2.74  2.72  2.71  2.69  2.68 

 

  -50    3.19  3.14  3.09  3.04  2.99  2.94  2.91  2.87  2.84  2.80  2.77  2.75  2.74  2.72  2.70  2.68  2.64  2.60  2.55  2.51 

  -51    3.04  3.00  2.96  2.92  2.88  2.84  2.81  2.78  2.74  2.71  2.68  2.65  2.63  2.60  2.58  2.55  2.51  2.47  2.42  2.38 

  -52    2.92  2.89  2.86  2.82  2.79  2.76  2.74  2.71  2.69  2.66  2.64  2.60  2.57  2.53  2.50  2.46  2.42  2.38  2.33  2.29 

  -53    2.79  2.77  2.76  2.74  2.73  2.71  2.66  2.61  2.57  2.52  2.47  2.44  2.41  2.39  2.36  2.33  2.29  2.25  2.22  2.18 

  -54    2.78  2.74  2.70  2.67  2.63  2.59  2.54  2.49  2.45  2.40  2.35  2.32  2.29  2.26  2.23  2.20  2.17  2.15  2.12  2.10 

  -55    2.62  2.57  2.52  2.48  2.43  2.38  2.36  2.34  2.32  2.30  2.28  2.26  2.23  2.21  2.18  2.16  2.11  2.07  2.02  1.98 

  -56    2.46  2.44  2.41  2.39  2.36  2.34  2.30  2.26  2.22  2.18  2.14  2.10  2.07  2.03  2.00  1.96  1.96  1.95  1.94  1.94 

  -57    2.38  2.35  2.33  2.30  2.28  2.25  2.21  2.16  2.12  2.07  2.03  2.00  1.97  1.95  1.92  1.89  1.87  1.85  1.83  1.81 

  -58    2.23  2.21  2.19  2.18  2.16  2.14  2.10  2.06  2.01  1.97  1.93  1.92  1.90  1.89  1.87  1.86  1.84  1.82  1.79  1.77 

  -59    2.17  2.13  2.09  2.06  2.02  1.98  1.96  1.94  1.91  1.89  1.87  1.84  1.82  1.79  1.77  1.74  1.71  1.69  1.66  1.64 

 

  -60    2.02  2.01  2.00  1.99  1.97  1.96  1.92  1.89  1.85  1.82  1.78  1.75  1.72  1.70  1.67  1.64  1.62  1.59  1.57  1.54 

  -61    1.98  1.94  1.90  1.87  1.83  1.79  1.77  1.74  1.72  1.69  1.67  1.64  1.61  1.58  1.55  1.52  1.51  1.49  1.48  1.46 

  -62    1.84  1.81  1.79  1.76  1.74  1.71  1.69  1.66  1.64  1.61  1.59  1.58  1.56  1.55  1.53  1.52  1.49  1.47  1.44  1.42 

  -63    1.74  1.71  1.67  1.64  1.60  1.57  1.55  1.53  1.52  1.50  1.48  1.46  1.44  1.42  1.40  1.38  1.36  1.34  1.31  1.29 

  -64    1.63  1.60  1.58  1.55  1.53  1.50  1.49  1.47  1.46  1.44  1.43  1.41  1.39  1.36  1.34  1.32  1.30  1.28  1.27  1.25 

  -65    1.53  1.51  1.49  1.48  1.46  1.44  1.42  1.40  1.37  1.35  1.33  1.31  1.29  1.26  1.24  1.22  1.20  1.18  1.17  1.15 

  -66    1.44  1.42  1.40  1.38  1.36  1.34  1.32  1.30  1.29  1.27  1.25  1.23  1.20  1.18  1.15  1.13  1.12  1.11  1.10  1.09 

  -67    1.33  1.31  1.29  1.28  1.26  1.24  1.23  1.22  1.20  1.19  1.18  1.16  1.14  1.12  1.10  1.08  1.07  1.06  1.05  1.04 

  -68    1.25  1.24  1.22  1.21  1.19  1.18  1.16  1.14  1.13  1.11  1.09  1.08  1.06  1.05  1.03  1.02  1.00  0.98  0.95  0.93 

  -69    1.16  1.14  1.12  1.11  1.09  1.07  1.06  1.05  1.04  1.03  1.02  1.00  0.97  0.95  0.92  0.90  0.89  0.89  0.88  0.88 

 

  -70    1.07  1.05  1.04  1.02  1.01  0.99  0.98  0.97  0.95  0.94  0.93  0.92  0.90  0.89  0.87  0.86  0.85  0.84  0.82  0.81 

  -71    1.02  1.00  0.98  0.97  0.95  0.93  0.91  0.89  0.88  0.86  0.84  0.83  0.82  0.81  0.80  0.79  0.78  0.77  0.75  0.74 

  -72    0.91  0.90  0.89  0.88  0.87  0.86  0.85  0.84  0.84  0.83  0.82  0.81  0.79  0.78  0.76  0.75  0.73  0.72  0.70  0.69 

  -73    0.83  0.81  0.80  0.78  0.77  0.75  0.75  0.74  0.74  0.73  0.73  0.72  0.70  0.69  0.67  0.66  0.65  0.64  0.64  0.63 

  -74    0.76  0.76  0.76  0.76  0.75  0.75  0.74  0.72  0.71  0.69  0.68  0.67  0.66  0.64  0.63  0.62  0.61  0.59  0.58  0.56 

  -75    0.69  0.68  0.67  0.65  0.64  0.63  0.62  0.61  0.61  0.60  0.59  0.58  0.58  0.57  0.57  0.56  0.56  0.55  0.55  0.54 

  -76    0.64  0.63  0.62  0.61  0.60  0.59  0.59  0.58  0.58  0.57  0.57  0.56  0.55  0.54  0.53  0.52  0.51  0.50  0.49  0.48 

  -77    0.53  0.53  0.53  0.52  0.52  0.52  0.51  0.51  0.50  0.50  0.49  0.48  0.47  0.47  0.46  0.45  0.45  0.44  0.44  0.43 

  -78    0.50  0.50  0.50  0.49  0.49  0.49  0.48  0.47  0.45  0.44  0.43  0.42  0.41  0.41  0.40  0.39  0.39  0.39  0.39  0.39 

  -79    0.46  0.45  0.44  0.44  0.43  0.42  0.41  0.41  0.40  0.40  0.39  0.39  0.39  0.38  0.38  0.38  0.37  0.36  0.35  0.34 

 

  -80    0.39  0.38  0.37  0.37  0.36  0.35  0.35  0.35  0.34  0.34  0.34  0.34  0.34  0.33  0.33  0.33  0.32  0.32  0.31  0.31 

  -81    0.35  0.35  0.35  0.34  0.34  0.34  0.33  0.33  0.32  0.32  0.31  0.30  0.30  0.29  0.29  0.28  0.28  0.27  0.27  0.26 

  -82    0.29  0.29  0.29  0.30  0.30  0.30  0.29  0.29  0.28  0.28  0.27  0.27  0.26  0.26  0.25  0.25  0.25  0.24  0.24  0.23 

  -83    0.27  0.26  0.26  0.25  0.25  0.24  0.23  0.23  0.22  0.22  0.21  0.21  0.22  0.22  0.23  0.23  0.22  0.22  0.21  0.21 

  -84    0.24  0.24  0.23  0.23  0.22  0.22  0.21  0.21  0.20  0.20  0.19  0.19  0.18  0.18  0.17  0.17  0.17  0.17  0.17  0.17 

  -85    0.19  0.18  0.18  0.17  0.17  0.16  0.17  0.17  0.18  0.18  0.19  0.18  0.18  0.17  0.17  0.16  0.16  0.16  0.17  0.17 

  -86    0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.14  0.14  0.15 

  -87    0.12  0.12  0.12  0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.13  0.12  0.12  0.11  0.10  0.10  0.10  0.11  0.11 

  -88    0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.08  0.08  0.09  0.09  0.09  0.08  0.08  0.07 

  -89    0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05   
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Appendix G: Table from IGRF 2010 field 
   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

 

   79    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   78    0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   77    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04 

   76    0.04  0.03  0.03  0.04  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   75    0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.08  0.07  0.07  0.07 

   74    0.08  0.07  0.07  0.07  0.07  0.08  0.08  0.09  0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10 

   73    0.10  0.10  0.10  0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.14  0.14  0.14  0.14  0.14  0.14  0.15 

   72    0.13  0.13  0.14  0.15  0.15  0.16  0.16  0.16  0.16  0.16  0.16  0.17  0.17  0.18  0.18  0.19  0.19  0.18  0.18  0.19 

   71    0.18  0.18  0.19  0.19  0.20  0.21  0.21  0.21  0.21  0.21  0.21  0.22  0.22  0.23  0.23  0.24  0.24  0.24  0.24  0.24 

   70    0.22  0.23  0.24  0.24  0.25  0.26  0.27  0.27  0.27  0.28  0.28  0.28  0.29  0.29  0.29  0.30  0.30  0.30  0.30  0.30 

 

   69    0.28  0.29  0.30  0.30  0.31  0.32  0.33  0.33  0.34  0.34  0.35  0.35  0.35  0.36  0.36  0.36  0.36  0.37  0.37  0.38 

   68    0.35  0.36  0.37  0.38  0.38  0.39  0.40  0.40  0.40  0.41  0.41  0.42  0.42  0.43  0.43  0.43  0.44  0.44  0.44  0.45 

   67    0.44  0.44  0.45  0.45  0.46  0.47  0.47  0.47  0.48  0.48  0.48  0.49  0.50  0.50  0.51  0.51  0.52  0.51  0.52  0.52 

   66    0.51  0.52  0.53  0.53  0.54  0.55  0.55  0.55  0.56  0.56  0.57  0.58  0.59  0.59  0.60  0.60  0.60  0.60  0.60  0.61 

   65    0.60  0.60  0.61  0.61  0.62  0.63  0.64  0.64  0.65  0.65  0.66  0.67  0.68  0.68  0.69  0.69  0.69  0.69  0.69  0.70 

   64    0.69  0.69  0.70  0.71  0.72  0.73  0.74  0.75  0.75  0.76  0.77  0.77  0.78  0.78  0.79  0.79  0.79  0.80  0.80  0.81 

   63    0.80  0.80  0.81  0.82  0.83  0.83  0.85  0.85  0.86  0.86  0.87  0.88  0.88  0.89  0.89  0.90  0.90  0.91  0.91  0.92 

   62    0.92  0.92  0.93  0.94  0.96  0.97  0.97  0.98  0.98  0.99  0.99  1.00  1.00  1.01  1.02  1.02  1.03  1.03  1.03  1.04 

   61    1.04  1.05  1.06  1.07  1.09  1.10  1.10  1.10  1.11  1.11  1.12  1.13  1.14  1.14  1.15  1.15  1.16  1.16  1.17  1.17 

   60    1.18  1.19  1.20  1.21  1.22  1.23  1.24  1.25  1.26  1.26  1.27  1.27  1.28  1.29  1.29  1.30  1.30  1.31  1.31  1.32 

 

   59    1.33  1.34  1.35  1.36  1.37  1.38  1.39  1.40  1.40  1.42  1.42  1.43  1.44  1.44  1.45  1.46  1.46  1.47  1.48  1.48 

   58    1.50  1.50  1.51  1.53  1.54  1.54  1.55  1.56  1.57  1.58  1.59  1.59  1.60  1.61  1.61  1.62  1.63  1.64  1.64  1.65 

   57    1.69  1.69  1.70  1.72  1.73  1.74  1.74  1.75  1.75  1.76  1.77  1.78  1.79  1.80  1.81  1.82  1.82  1.83  1.83  1.84 

   56    1.88  1.88  1.90  1.90  1.92  1.93  1.93  1.94  1.95  1.96  1.97  1.98  1.98  1.99  2.00  2.00  2.01  2.02  2.02  2.03 

   55    2.09  2.09  2.11  2.12  2.13  2.14  2.15  2.16  2.17  2.18  2.19  2.20  2.21  2.22  2.22  2.22  2.22  2.23  2.24  2.25 

   54    2.33  2.33  2.35  2.36  2.36  2.36  2.38  2.39  2.40  2.41  2.42  2.43  2.44  2.44  2.44  2.45  2.46  2.46  2.46  2.47 

   53    2.57  2.57  2.59  2.60  2.61  2.61  2.63  2.64  2.64  2.65  2.66  2.67  2.68  2.69  2.69  2.69  2.70  2.70  2.70  2.71 

   52    2.83  2.83  2.84  2.85  2.86  2.86  2.87  2.89  2.89  2.90  2.91  2.91  2.91  2.93  2.93  2.94  2.95  2.95  2.94  2.95 

   51    3.08  3.08  3.10  3.11  3.12  3.13  3.14  3.16  3.16  3.16  3.17  3.16  3.17  3.19  3.19  3.19  3.20  3.20  3.21  3.21 

   50    3.39  3.38  3.41  3.42  3.43  3.44  3.45  3.46  3.47  3.48  3.49  3.48  3.48  3.50  3.50  3.51  3.52  3.53  3.53  3.54 

 

   49    3.72  3.72  3.73  3.75  3.77  3.78  3.79  3.80  3.81  3.81  3.82  3.82  3.83  3.83  3.84  3.84  3.85  3.85  3.86  3.85 

   48    4.05  4.05  4.07  4.09  4.10  4.10  4.12  4.12  4.13  4.14  4.14  4.15  4.16  4.16  4.17  4.17  4.18  4.18  4.18  4.19 

   47    4.36  4.37  4.38  4.40  4.41  4.42  4.44  4.44  4.44  4.45  4.46  4.46  4.46  4.47  4.48  4.47  4.47  4.48  4.47  4.47 

   46    4.69  4.69  4.70  4.72  4.72  4.73  4.74  4.74  4.74  4.74  4.75  4.76  4.76  4.78  4.78  4.78  4.78  4.78  4.78  4.78 

   45    5.00  5.01  5.02  5.04  5.04  5.05  5.06  5.05  5.06  5.06  5.08  5.08  5.09  5.10  5.10  5.09  5.09  5.10  5.09  5.10 

   44    5.34  5.35  5.36  5.37  5.38  5.39  5.39  5.39  5.40  5.40  5.41  5.42  5.43  5.44  5.44  5.44  5.44  5.43  5.43  5.43 

   43    5.71  5.71  5.73  5.76  5.76  5.77  5.78  5.78  5.79  5.80  5.80  5.80  5.81  5.81  5.81  5.82  5.82  5.81  5.81  5.80 

   42    6.15  6.15  6.17  6.20  6.20  6.21  6.23  6.23  6.23  6.24  6.24  6.24  6.24  6.24  6.24  6.25  6.25  6.24  6.24  6.23 

   41    6.66  6.66  6.69  6.71  6.72  6.72  6.74  6.74  6.74  6.75  6.74  6.74  6.74  6.73  6.73  6.74  6.73  6.73  6.72  6.71 

   40    7.23  7.23  7.26  7.28  7.29  7.29  7.30  7.30  7.30  7.31  7.31  7.31  7.30  7.28  7.28  7.28  7.27  7.26  7.26  7.26 

 



383 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   39    7.83  7.84  7.86  7.87  7.88  7.87  7.88  7.88  7.88  7.88  7.89  7.89  7.87  7.86  7.85  7.84  7.83  7.82  7.82  7.83 

   38    8.40  8.40  8.41  8.41  8.42  8.41  8.41  8.41  8.41  8.40  8.41  8.41  8.39  8.38  8.37  8.36  8.36  8.36  8.35  8.35 

   37    8.91  8.91  8.92  8.91  8.92  8.91  8.90  8.91  8.90  8.90  8.90  8.90  8.88  8.88  8.87  8.86  8.86  8.86  8.85  8.85 

   36    9.37  9.37  9.37  9.36  9.36  9.35  9.34  9.34  9.33  9.32  9.32  9.32  9.32  9.32  9.32  9.31  9.30  9.29  9.28  9.28 

   35    9.71  9.71  9.70  9.70  9.70  9.69  9.69  9.68  9.67  9.66  9.66  9.66  9.65  9.65  9.65  9.65  9.63  9.62  9.62  9.63 

   34   10.05 10.04 10.03 10.03 10.02 10.02 10.02 10.01 10.00  9.99  9.98  9.98  9.98  9.99  9.98  9.97  9.96  9.95  9.95  9.96 

   33   10.39 10.38 10.38 10.37 10.37 10.37 10.37 10.37 10.36 10.35 10.34 10.34 10.33 10.33 10.33 10.33 10.32 10.32 10.32 10.33 

   32   10.82 10.81 10.82 10.82 10.82 10.82 10.83 10.83 10.83 10.82 10.82 10.82 10.81 10.81 10.81 10.81 10.81 10.81 10.81 10.81 

   31   11.24 11.25 11.25 11.26 11.27 11.27 11.28 11.28 11.28 11.27 11.28 11.27 11.27 11.28 11.28 11.28 11.29 11.29 11.29 11.29 

   30   11.67 11.68 11.69 11.70 11.70 11.71 11.72 11.72 11.72 11.73 11.73 11.73 11.74 11.74 11.74 11.74 11.74 11.74 11.75 11.75 

 

   29   12.08 12.09 12.10 12.11 12.12 12.12 12.13 12.14 12.14 12.15 12.16 12.16 12.16 12.17 12.17 12.17 12.17 12.18 12.18 12.19 

   28   12.47 12.47 12.48 12.49 12.50 12.51 12.52 12.53 12.54 12.54 12.55 12.56 12.57 12.57 12.58 12.58 12.59 12.59 12.60 12.61 

   27   12.80 12.80 12.82 12.84 12.85 12.86 12.87 12.88 12.89 12.90 12.92 12.93 12.94 12.95 12.96 12.96 12.97 12.98 12.99 13.00 

   26   13.10 13.11 13.13 13.15 13.16 13.18 13.19 13.21 13.22 13.24 13.25 13.26 13.28 13.29 13.30 13.32 13.33 13.34 13.36 13.37 

   25   13.38 13.39 13.41 13.43 13.45 13.47 13.49 13.50 13.52 13.54 13.55 13.57 13.59 13.60 13.62 13.63 13.64 13.66 13.67 13.69 

   24   13.62 13.63 13.66 13.68 13.70 13.72 13.74 13.76 13.78 13.79 13.81 13.83 13.85 13.86 13.88 13.90 13.91 13.93 13.94 13.96 

   23   13.82 13.83 13.86 13.89 13.91 13.93 13.95 13.97 13.99 14.01 14.03 14.04 14.06 14.08 14.10 14.11 14.13 14.15 14.16 14.18 

   22   13.99 14.00 14.03 14.06 14.08 14.10 14.12 14.14 14.16 14.18 14.20 14.22 14.24 14.26 14.28 14.30 14.31 14.33 14.35 14.36 

   21   14.14 14.15 14.18 14.21 14.23 14.25 14.28 14.30 14.32 14.34 14.36 14.38 14.40 14.42 14.44 14.46 14.48 14.50 14.51 14.53 

   20   14.27 14.28 14.32 14.34 14.37 14.39 14.41 14.44 14.46 14.48 14.50 14.53 14.55 14.57 14.59 14.61 14.63 14.65 14.67 14.69 

 

   19   14.39 14.40 14.43 14.46 14.49 14.51 14.53 14.56 14.58 14.60 14.63 14.65 14.67 14.69 14.71 14.74 14.76 14.78 14.80 14.82 

   18   14.49 14.50 14.54 14.56 14.59 14.61 14.64 14.66 14.69 14.71 14.74 14.76 14.78 14.81 14.83 14.85 14.87 14.89 14.92 14.94 

   17   14.57 14.58 14.62 14.64 14.67 14.70 14.72 14.75 14.78 14.80 14.83 14.85 14.88 14.90 14.92 14.95 14.97 14.99 15.02 15.04 

   16   14.63 14.64 14.68 14.71 14.74 14.77 14.79 14.82 14.85 14.87 14.90 14.93 14.95 14.98 15.00 15.03 15.05 15.07 15.10 15.12 

   15   14.68 14.69 14.73 14.76 14.79 14.82 14.85 14.88 14.90 14.93 14.96 14.98 15.01 15.04 15.06 15.09 15.11 15.14 15.16 15.19 

   14   14.71 14.73 14.77 14.80 14.83 14.86 14.88 14.91 14.94 14.97 15.00 15.02 15.05 15.08 15.10 15.13 15.16 15.18 15.21 15.24 

   13   14.73 14.74 14.78 14.81 14.84 14.87 14.90 14.93 14.96 14.99 15.02 15.05 15.08 15.10 15.13 15.16 15.19 15.21 15.24 15.27 

   12   14.73 14.74 14.79 14.82 14.85 14.88 14.91 14.94 14.97 15.00 15.03 15.05 15.08 15.11 15.14 15.17 15.20 15.23 15.25 15.28 

   11   14.72 14.73 14.77 14.80 14.83 14.86 14.89 14.92 14.95 14.98 15.01 15.04 15.08 15.11 15.14 15.17 15.19 15.22 15.25 15.28 

   10   14.68 14.70 14.74 14.77 14.80 14.83 14.87 14.90 14.93 14.96 14.99 15.02 15.05 15.08 15.11 15.14 15.17 15.20 15.23 15.26 

 

    9   14.64 14.65 14.69 14.73 14.76 14.79 14.82 14.85 14.88 14.91 14.94 14.98 15.01 15.04 15.07 15.10 15.13 15.17 15.20 15.23 

    8   14.57 14.59 14.63 14.66 14.70 14.73 14.76 14.79 14.82 14.86 14.89 14.92 14.95 14.98 15.02 15.05 15.08 15.11 15.14 15.17 

    7   14.50 14.51 14.55 14.59 14.62 14.65 14.68 14.72 14.75 14.78 14.81 14.85 14.88 14.91 14.94 14.98 15.01 15.04 15.07 15.11 

    6   14.41 14.42 14.46 14.50 14.53 14.56 14.59 14.63 14.66 14.69 14.72 14.76 14.79 14.82 14.86 14.89 14.92 14.96 14.99 15.03 

    5   14.30 14.31 14.36 14.39 14.42 14.45 14.49 14.52 14.55 14.59 14.62 14.65 14.69 14.72 14.76 14.79 14.82 14.86 14.89 14.93 

    4   14.18 14.19 14.24 14.27 14.30 14.34 14.37 14.40 14.44 14.47 14.50 14.54 14.57 14.60 14.64 14.67 14.71 14.74 14.78 14.82 

    3   14.05 14.06 14.11 14.14 14.17 14.20 14.24 14.27 14.30 14.34 14.37 14.40 14.44 14.47 14.51 14.54 14.58 14.61 14.65 14.69 

    2   13.90 13.92 13.96 13.99 14.02 14.06 14.09 14.12 14.16 14.19 14.22 14.26 14.29 14.33 14.36 14.40 14.44 14.47 14.51 14.55 

    1   13.75 13.76 13.80 13.83 13.87 13.90 13.93 13.96 14.00 14.03 14.07 14.10 14.14 14.17 14.21 14.24 14.28 14.32 14.36 14.39 

    0   13.58 13.59 13.64 13.67 13.70 13.73 13.76 13.79 13.83 13.86 13.90 13.93 13.97 14.00 14.04 14.08 14.11 14.15 14.19 14.23 

 



384 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

   -1   13.40 13.42 13.46 13.49 13.52 13.55 13.58 13.61 13.65 13.68 13.72 13.75 13.79 13.82 13.86 13.89 13.93 13.97 14.01 14.05 

   -2   13.21 13.23 13.27 13.30 13.33 13.36 13.39 13.42 13.45 13.49 13.52 13.56 13.59 13.63 13.67 13.70 13.74 13.78 13.82 13.86 

   -3   13.02 13.03 13.07 13.10 13.13 13.16 13.19 13.22 13.25 13.29 13.32 13.36 13.39 13.43 13.46 13.50 13.54 13.58 13.62 13.66 

   -4   12.81 12.82 12.86 12.89 12.92 12.95 12.98 13.01 13.04 13.07 13.11 13.14 13.18 13.21 13.25 13.29 13.33 13.37 13.41 13.45 

   -5   12.59 12.61 12.64 12.67 12.70 12.73 12.76 12.79 12.82 12.85 12.89 12.92 12.96 12.99 13.03 13.07 13.11 13.15 13.19 13.23 

   -6   12.37 12.38 12.42 12.44 12.47 12.50 12.53 12.56 12.59 12.62 12.66 12.69 12.73 12.76 12.80 12.84 12.88 12.92 12.96 13.00 

   -7   12.14 12.15 12.19 12.21 12.24 12.27 12.30 12.33 12.36 12.39 12.42 12.46 12.49 12.53 12.56 12.60 12.64 12.68 12.72 12.77 

   -8   11.90 11.91 11.95 11.97 12.00 12.03 12.06 12.09 12.12 12.15 12.18 12.21 12.25 12.28 12.32 12.36 12.40 12.44 12.48 12.52 

   -9   11.65 11.66 11.69 11.72 11.75 11.77 11.80 11.83 11.86 11.90 11.93 11.96 12.00 12.04 12.07 12.11 12.15 12.19 12.23 12.28 

 

  -10   11.40 11.41 11.44 11.46 11.49 11.51 11.54 11.57 11.60 11.63 11.67 11.70 11.74 11.78 11.82 11.86 11.90 11.94 11.98 12.02 

  -11   11.15 11.16 11.18 11.20 11.22 11.25 11.27 11.30 11.33 11.37 11.40 11.43 11.47 11.51 11.54 11.59 11.63 11.67 11.71 11.76 

  -12   10.87 10.88 10.90 10.93 10.96 10.98 11.01 11.03 11.06 11.09 11.12 11.15 11.19 11.22 11.26 11.30 11.34 11.39 11.43 11.48 

  -13   10.57 10.58 10.61 10.64 10.66 10.68 10.71 10.73 10.76 10.80 10.83 10.87 10.90 10.94 10.97 11.01 11.05 11.10 11.14 11.19 

  -14   10.27 10.27 10.31 10.34 10.36 10.38 10.40 10.43 10.46 10.49 10.53 10.56 10.60 10.64 10.67 10.71 10.75 10.78 10.83 10.88 

  -15    9.95  9.95  9.99 10.02 10.05 10.07 10.10 10.13 10.15 10.19 10.22 10.26 10.30 10.34 10.37 10.41 10.45 10.49 10.53 10.57 

  -16    9.61  9.62  9.66  9.68  9.72  9.75  9.79  9.81  9.84  9.87  9.91  9.95  9.99 10.03 10.06 10.10 10.13 10.17 10.21 10.25 

  -17    9.28  9.28  9.31  9.34  9.37  9.40  9.44  9.47  9.50  9.53  9.57  9.61  9.65  9.69  9.73  9.77  9.81  9.86  9.89  9.93 

  -18    8.95  8.96  8.99  9.00  9.02  9.05  9.09  9.11  9.14  9.18  9.21  9.25  9.29  9.33  9.37  9.42  9.45  9.50  9.53  9.57 

  -19    8.62  8.63  8.65  8.67  8.69  8.72  8.75  8.77  8.80  8.83  8.85  8.88  8.92  8.97  9.00  9.05  9.09  9.13  9.17  9.22 

 

  -20    8.29  8.29  8.31  8.33  8.35  8.38  8.40  8.43  8.46  8.49  8.51  8.54  8.58  8.62  8.65  8.70  8.74  8.77  8.80  8.86 

  -21    7.96  7.96  7.98  7.99  8.02  8.04  8.06  8.09  8.12  8.15  8.18  8.21  8.25  8.28  8.31  8.35  8.39  8.42  8.46  8.52 

  -22    7.63  7.64  7.66  7.67  7.70  7.71  7.74  7.76  7.79  7.82  7.85  7.88  7.92  7.95  7.98  8.02  8.06  8.09  8.13  8.19 

  -23    7.33  7.35  7.37  7.39  7.42  7.43  7.46  7.48  7.50  7.52  7.56  7.58  7.62  7.65  7.68  7.71  7.76  7.79  7.83  7.87 

  -24    7.08  7.11  7.12  7.14  7.16  7.17  7.19  7.21  7.23  7.25  7.29  7.30  7.34  7.37  7.41  7.44  7.47  7.51  7.54  7.57 

  -25    6.86  6.89  6.90  6.91  6.92  6.94  6.95  6.95  6.97  6.99  7.01  7.03  7.07  7.10  7.12  7.16  7.19  7.22  7.25  7.29 

  -26    6.65  6.66  6.66  6.65  6.65  6.66  6.66  6.66  6.68  6.71  6.72  6.74  6.78  6.80  6.82  6.86  6.89  6.91  6.95  6.99 

  -27    6.38  6.39  6.38  6.38  6.38  6.39  6.39  6.38  6.39  6.41  6.41  6.42  6.46  6.47  6.49  6.53  6.57  6.59  6.63  6.66 

  -28    6.10  6.11  6.09  6.08  6.08  6.08  6.09  6.09  6.08  6.10  6.11  6.12  6.14  6.17  6.19  6.23  6.25  6.27  6.30  6.32 

  -29    5.82  5.83  5.81  5.81  5.82  5.82  5.83  5.83  5.82  5.84  5.85  5.85  5.87  5.89  5.90  5.92  5.95  5.97  5.99  6.01 

 

  -30    5.59  5.58  5.56  5.55  5.55  5.55  5.56  5.56  5.56  5.57  5.58  5.58  5.60  5.61  5.62  5.64  5.66  5.67  5.69  5.71 

  -31    5.37  5.36  5.34  5.32  5.31  5.31  5.30  5.30  5.31  5.32  5.32  5.33  5.34  5.33  5.34  5.35  5.36  5.37  5.39  5.40 

  -32    5.15  5.14  5.12  5.10  5.08  5.07  5.06  5.05  5.05  5.05  5.05  5.04  5.05  5.05  5.06  5.06  5.06  5.06  5.07  5.08 

  -33    4.93  4.91  4.88  4.86  4.83  4.81  4.81  4.80  4.79  4.79  4.79  4.79  4.79  4.79  4.79  4.79  4.78  4.78  4.78  4.79 

  -34    4.69  4.68  4.65  4.62  4.61  4.59  4.59  4.57  4.56  4.55  4.55  4.54  4.54  4.53  4.53  4.53  4.53  4.52  4.53  4.53 

  -35    4.49  4.47  4.43  4.40  4.38  4.37  4.36  4.36  4.35  4.34  4.33  4.32  4.32  4.31  4.30  4.30  4.30  4.30  4.31  4.31 

  -36    4.29  4.27  4.24  4.22  4.20  4.19  4.18  4.17  4.17  4.15  4.14  4.13  4.12  4.11  4.10  4.10  4.10  4.10  4.11  4.11 

  -37    4.10  4.09  4.07  4.04  4.02  4.01  4.00  3.99  3.99  3.98  3.97  3.96  3.94  3.93  3.92  3.92  3.91  3.92  3.93  3.93 

  -38    3.93  3.92  3.90  3.88  3.86  3.85  3.84  3.83  3.82  3.81  3.79  3.78  3.78  3.76  3.76  3.76  3.76  3.76  3.76  3.76 

  -39    3.78  3.76  3.74  3.72  3.70  3.68  3.67  3.66  3.66  3.65  3.64  3.63  3.62  3.60  3.60  3.60  3.59  3.59  3.59  3.59 

 



385 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

            0     1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19 

 

  -40    3.63  3.61  3.58  3.56  3.54  3.52  3.51  3.50  3.49  3.48  3.48  3.47  3.46  3.45  3.44  3.44  3.44  3.44  3.44  3.43 

  -41    3.49  3.47  3.44  3.42  3.40  3.37  3.36  3.35  3.34  3.33  3.33  3.33  3.32  3.30  3.30  3.29  3.28  3.28  3.28  3.27 

  -42    3.34  3.33  3.30  3.28  3.27  3.25  3.24  3.22  3.21  3.19  3.18  3.18  3.17  3.15  3.14  3.13  3.12  3.12  3.12  3.11 

  -43    3.22  3.20  3.17  3.16  3.14  3.13  3.11  3.09  3.07  3.05  3.04  3.03  3.03  3.02  3.01  2.99  2.98  2.97  2.96  2.95 

  -44    3.09  3.08  3.05  3.03  3.00  2.99  2.97  2.94  2.92  2.91  2.90  2.90  2.90  2.89  2.88  2.86  2.85  2.83  2.83  2.82 

  -45    2.96  2.94  2.91  2.90  2.87  2.85  2.84  2.82  2.80  2.79  2.78  2.77  2.77  2.76  2.75  2.74  2.72  2.71  2.69  2.68 

  -46    2.83  2.82  2.79  2.78  2.76  2.74  2.73  2.71  2.69  2.68  2.67  2.66  2.64  2.63  2.62  2.60  2.58  2.57  2.55  2.53 

  -47    2.73  2.71  2.69  2.67  2.65  2.63  2.62  2.59  2.57  2.55  2.54  2.52  2.50  2.48  2.47  2.45  2.43  2.42  2.41  2.38 

  -48    2.64  2.63  2.59  2.57  2.54  2.51  2.49  2.46  2.43  2.42  2.40  2.39  2.37  2.35  2.34  2.32  2.31  2.30  2.29  2.27 

  -49    2.53  2.51  2.47  2.44  2.41  2.39  2.36  2.34  2.31  2.29  2.27  2.26  2.25  2.24  2.23  2.21  2.20  2.18  2.17  2.15 

 

  -50    2.40  2.38  2.34  2.32  2.30  2.28  2.26  2.24  2.22  2.19  2.17  2.16  2.14  2.13  2.11  2.10  2.09  2.07  2.06  2.05 

  -51    2.27  2.26  2.23  2.22  2.21  2.18  2.16  2.14  2.11  2.09  2.07  2.05  2.04  2.03  2.01  2.00  1.99  1.98  1.96  1.95 

  -52    2.17  2.16  2.13  2.11  2.10  2.08  2.05  2.03  2.02  1.99  1.97  1.96  1.94  1.92  1.90  1.89  1.88  1.88  1.86  1.85 

  -53    2.06  2.05  2.02  2.00  1.99  1.98  1.96  1.93  1.91  1.90  1.88  1.87  1.85  1.84  1.82  1.80  1.79  1.78  1.76  1.74 

  -54    1.97  1.97  1.94  1.92  1.90  1.88  1.87  1.85  1.83  1.81  1.79  1.78  1.76  1.74  1.72  1.70  1.69  1.68  1.65  1.63 

  -55    1.90  1.89  1.86  1.83  1.82  1.80  1.78  1.76  1.74  1.72  1.70  1.69  1.66  1.65  1.63  1.61  1.59  1.58  1.56  1.55 

  -56    1.82  1.81  1.78  1.76  1.74  1.71  1.69  1.67  1.65  1.63  1.61  1.59  1.57  1.56  1.54  1.52  1.50  1.49  1.47  1.46 

  -57    1.74  1.72  1.69  1.67  1.64  1.62  1.60  1.58  1.56  1.55  1.53  1.52  1.50  1.48  1.46  1.44  1.42  1.40  1.39  1.37 

  -58    1.63  1.62  1.59  1.57  1.55  1.54  1.51  1.50  1.48  1.46  1.44  1.43  1.41  1.40  1.38  1.36  1.34  1.32  1.30  1.29 

  -59    1.55  1.54  1.51  1.49  1.47  1.45  1.43  1.42  1.40  1.38  1.36  1.35  1.33  1.31  1.30  1.28  1.27  1.25  1.23  1.21 

 

  -60    1.46  1.46  1.42  1.41  1.39  1.37  1.35  1.34  1.32  1.30  1.28  1.26  1.24  1.22  1.21  1.20  1.19  1.17  1.16  1.14 

  -61    1.39  1.39  1.35  1.33  1.31  1.29  1.27  1.26  1.24  1.23  1.21  1.19  1.17  1.16  1.14  1.13  1.12  1.10  1.08  1.06 

  -62    1.30  1.30  1.27  1.25  1.23  1.22  1.20  1.19  1.17  1.16  1.14  1.12  1.11  1.10  1.08  1.06  1.05  1.03  1.01  0.99 

  -63    1.22  1.22  1.19  1.17  1.16  1.15  1.13  1.11  1.10  1.09  1.07  1.05  1.04  1.03  1.01  0.99  0.98  0.96  0.94  0.93 

  -64    1.14  1.14  1.12  1.10  1.09  1.08  1.06  1.05  1.03  1.02  1.00  0.98  0.97  0.96  0.94  0.93  0.91  0.90  0.88  0.87 

  -65    1.08  1.07  1.05  1.04  1.03  1.01  1.00  0.98  0.96  0.95  0.94  0.92  0.90  0.89  0.87  0.86  0.84  0.83  0.82  0.80 

  -66    1.01  1.00  0.98  0.97  0.96  0.95  0.93  0.92  0.90  0.88  0.87  0.86  0.84  0.83  0.81  0.79  0.78  0.77  0.75  0.74 

  -67    0.95  0.94  0.92  0.91  0.90  0.88  0.87  0.86  0.84  0.82  0.81  0.80  0.78  0.77  0.75  0.74  0.72  0.71  0.70  0.69 

  -68    0.89  0.88  0.86  0.84  0.83  0.81  0.80  0.79  0.78  0.77  0.75  0.74  0.73  0.71  0.70  0.68  0.67  0.66  0.65  0.64 

  -69    0.83  0.82  0.80  0.78  0.77  0.76  0.75  0.73  0.72  0.71  0.70  0.68  0.67  0.66  0.64  0.63  0.62  0.61  0.60  0.59 

 

  -70    0.76  0.76  0.74  0.73  0.72  0.70  0.69  0.68  0.66  0.65  0.64  0.63  0.62  0.61  0.60  0.59  0.57  0.56  0.55  0.54 

  -71    0.70  0.70  0.68  0.67  0.66  0.65  0.64  0.63  0.61  0.60  0.58  0.57  0.56  0.56  0.55  0.54  0.53  0.52  0.51  0.50 

  -72    0.65  0.64  0.63  0.62  0.61  0.60  0.59  0.57  0.56  0.55  0.53  0.53  0.52  0.51  0.51  0.50  0.49  0.48  0.47  0.46 

  -73    0.60  0.59  0.58  0.57  0.56  0.55  0.54  0.53  0.52  0.50  0.49  0.48  0.47  0.47  0.46  0.46  0.45  0.44  0.42  0.41 

  -74    0.55  0.54  0.53  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.45  0.44  0.43  0.43  0.42  0.42  0.41  0.39  0.39  0.37 

  -75    0.49  0.49  0.48  0.47  0.46  0.46  0.45  0.44  0.42  0.41  0.40  0.40  0.39  0.39  0.38  0.37  0.36  0.35  0.34  0.33 

  -76    0.44  0.44  0.43  0.42  0.41  0.40  0.39  0.39  0.37  0.37  0.36  0.35  0.35  0.34  0.34  0.33  0.32  0.31  0.31  0.30 

  -77    0.40  0.39  0.38  0.37  0.36  0.35  0.35  0.34  0.33  0.32  0.32  0.31  0.30  0.30  0.29  0.28  0.28  0.28  0.27  0.26 

  -78    0.35  0.35  0.33  0.33  0.32  0.31  0.31  0.30  0.29  0.29  0.28  0.27  0.27  0.26  0.26  0.25  0.25  0.25  0.24  0.23 

  -79    0.30  0.30  0.30  0.29  0.29  0.28  0.27  0.26  0.26  0.25  0.25  0.24  0.24  0.23  0.23  0.22  0.22  0.22  0.21  0.20 

 

  -80    0.26  0.26  0.26  0.25  0.25  0.24  0.23  0.23  0.22  0.22  0.21  0.21  0.20  0.20  0.19  0.19  0.19  0.18  0.18  0.18 

  -81    0.22  0.22  0.22  0.22  0.22  0.20  0.20  0.19  0.19  0.18  0.18  0.18  0.17  0.16  0.16  0.15  0.15  0.15  0.15  0.15 

  -82    0.19  0.19  0.18  0.18  0.17  0.17  0.16  0.16  0.16  0.16  0.15  0.15  0.14  0.14  0.14  0.13  0.13  0.13  0.12  0.12 

  -83    0.16  0.16  0.15  0.15  0.14  0.14  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.10 

  -84    0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.11  0.10  0.11  0.10  0.10  0.09  0.09 

  -85    0.10  0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.08  0.08  0.08  0.09  0.09  0.08  0.08  0.08 

  -86    0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06 

  -87    0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.05 

  -88    0.05  0.06  0.06  0.05  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05 

  -89    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.03  0.03  0.03  0.03  0.03 



386 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   80    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

 

   79    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   78    0.03  0.03  0.03  0.03  0.03  0.04  0.03  0.04  0.04  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   77    0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06 

   76    0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08 

   75    0.08  0.07  0.08  0.09  0.09  0.09  0.09  0.10  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11 

   74    0.11  0.11  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.15  0.14  0.14 

   73    0.16  0.16  0.17  0.17  0.17  0.16  0.17  0.17  0.17  0.17  0.18  0.18  0.17  0.18  0.18  0.19  0.19  0.19  0.18  0.18 

   72    0.20  0.20  0.21  0.21  0.22  0.21  0.21  0.21  0.22  0.22  0.22  0.22  0.22  0.22  0.23  0.23  0.24  0.24  0.23  0.23 

   71    0.25  0.26  0.26  0.26  0.27  0.27  0.27  0.27  0.28  0.28  0.28  0.28  0.28  0.28  0.29  0.29  0.29  0.29  0.29  0.29 

   70    0.31  0.32  0.32  0.32  0.33  0.33  0.33  0.34  0.34  0.34  0.34  0.34  0.34  0.35  0.35  0.35  0.36  0.36  0.36  0.36 

 

   69    0.38  0.39  0.39  0.39  0.39  0.40  0.40  0.40  0.41  0.41  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.43  0.43  0.44 

   68    0.45  0.46  0.46  0.46  0.46  0.47  0.47  0.48  0.48  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.50  0.50  0.50 

   67    0.53  0.53  0.54  0.54  0.54  0.55  0.55  0.55  0.56  0.56  0.56  0.57  0.57  0.57  0.57  0.58  0.57  0.57  0.58  0.58 

   66    0.61  0.62  0.63  0.63  0.63  0.63  0.63  0.63  0.64  0.64  0.64  0.65  0.65  0.65  0.66  0.66  0.66  0.66  0.66  0.66 

   65    0.70  0.71  0.72  0.71  0.72  0.73  0.72  0.73  0.74  0.74  0.74  0.74  0.75  0.75  0.75  0.76  0.75  0.75  0.75  0.76 

   64    0.81  0.82  0.82  0.81  0.82  0.83  0.83  0.83  0.84  0.85  0.85  0.85  0.85  0.85  0.85  0.86  0.86  0.86  0.86  0.87 

   63    0.92  0.93  0.92  0.92  0.93  0.94  0.94  0.96  0.96  0.96  0.97  0.97  0.97  0.97  0.97  0.98  0.98  0.98  0.98  0.99 

   62    1.04  1.05  1.05  1.05  1.06  1.06  1.07  1.08  1.08  1.08  1.09  1.09  1.09  1.09  1.09  1.10  1.11  1.11  1.11  1.12 

   61    1.18  1.18  1.19  1.19  1.20  1.20  1.20  1.21  1.22  1.22  1.22  1.23  1.23  1.23  1.23  1.23  1.24  1.24  1.24  1.24 

   60    1.32  1.33  1.34  1.34  1.35  1.35  1.36  1.36  1.37  1.37  1.38  1.38  1.38  1.38  1.38  1.38  1.38  1.38  1.39  1.39 

 

   59    1.49  1.49  1.50  1.50  1.51  1.51  1.51  1.52  1.52  1.53  1.53  1.54  1.54  1.54  1.53  1.54  1.54  1.55  1.55  1.55 

   58    1.65  1.67  1.67  1.68  1.68  1.69  1.68  1.69  1.69  1.70  1.70  1.71  1.70  1.71  1.71  1.72  1.72  1.72  1.73  1.73 

   57    1.85  1.85  1.86  1.86  1.86  1.86  1.86  1.87  1.87  1.88  1.88  1.88  1.88  1.88  1.88  1.89  1.89  1.90  1.91  1.91 

   56    2.04  2.05  2.06  2.06  2.06  2.06  2.06  2.07  2.07  2.07  2.08  2.08  2.08  2.08  2.08  2.09  2.09  2.09  2.10  2.11 

   55    2.26  2.26  2.26  2.26  2.27  2.27  2.28  2.28  2.29  2.29  2.29  2.29  2.29  2.29  2.30  2.30  2.31  2.31  2.32  2.32 

   54    2.47  2.47  2.48  2.48  2.49  2.50  2.51  2.51  2.52  2.52  2.52  2.51  2.51  2.52  2.52  2.53  2.54  2.55  2.55  2.56 

   53    2.71  2.71  2.71  2.72  2.73  2.74  2.76  2.76  2.77  2.77  2.77  2.76  2.76  2.76  2.77  2.78  2.79  2.80  2.80  2.80 

   52    2.95  2.95  2.95  2.96  2.97  2.99  3.00  3.00  3.01  3.00  3.00  3.00  3.00  3.01  3.01  3.02  3.02  3.02  3.02  3.03 

   51    3.21  3.21  3.22  3.23  3.24  3.25  3.26  3.27  3.27  3.27  3.27  3.27  3.27  3.28  3.29  3.29  3.29  3.29  3.29  3.29 

   50    3.54  3.54  3.54  3.55  3.56  3.56  3.58  3.58  3.58  3.57  3.58  3.57  3.58  3.59  3.60  3.60  3.59  3.60  3.59  3.60 

 

   49    3.87  3.86  3.86  3.87  3.87  3.88  3.89  3.90  3.90  3.90  3.91  3.90  3.90  3.91  3.91  3.91  3.91  3.92  3.92  3.92 

   48    4.20  4.19  4.19  4.20  4.20  4.20  4.21  4.22  4.22  4.21  4.21  4.21  4.21  4.21  4.22  4.22  4.22  4.24  4.23  4.23 

   47    4.48  4.48  4.48  4.48  4.49  4.50  4.49  4.50  4.51  4.50  4.50  4.50  4.50  4.50  4.51  4.51  4.51  4.52  4.52  4.52 

   46    4.79  4.79  4.80  4.80  4.81  4.80  4.80  4.80  4.80  4.79  4.79  4.80  4.80  4.80  4.81  4.82  4.82  4.83  4.84  4.83 

   45    5.10  5.10  5.10  5.10  5.10  5.10  5.10  5.10  5.10  5.10  5.10  5.10  5.11  5.11  5.12  5.13  5.13  5.14  5.14  5.14 

   44    5.44  5.44  5.44  5.44  5.44  5.43  5.44  5.43  5.44  5.44  5.44  5.44  5.44  5.45  5.45  5.47  5.48  5.48  5.48  5.48 

   43    5.80  5.80  5.80  5.79  5.79  5.79  5.79  5.79  5.80  5.80  5.80  5.80  5.81  5.81  5.81  5.82  5.83  5.84  5.84  5.84 

   42    6.22  6.21  6.22  6.21  6.21  6.21  6.21  6.20  6.21  6.21  6.21  6.21  6.21  6.20  6.21  6.22  6.23  6.23  6.24  6.23 

   41    6.70  6.70  6.70  6.68  6.68  6.68  6.68  6.67  6.67  6.67  6.66  6.66  6.65  6.64  6.65  6.65  6.65  6.65  6.66  6.65 

   40    7.25  7.24  7.24  7.23  7.22  7.21  7.21  7.20  7.20  7.19  7.19  7.17  7.17  7.16  7.16  7.16  7.16  7.16  7.16  7.16 

 



387 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   39    7.82  7.81  7.81  7.79  7.79  7.77  7.78  7.78  7.77  7.76  7.75  7.74  7.73  7.73  7.72  7.72  7.73  7.73  7.73  7.74 

   38    8.34  8.33  8.33  8.32  8.31  8.31  8.30  8.31  8.31  8.30  8.30  8.30  8.31  8.31  8.31  8.32  8.32  8.33  8.33  8.34 

   37    8.84  8.83  8.82  8.82  8.81  8.81  8.82  8.82  8.82  8.82  8.82  8.82  8.83  8.84  8.85  8.86  8.87  8.88  8.89  8.91 

   36    9.28  9.28  9.29  9.29  9.27  9.28  9.28  9.29  9.29  9.31  9.32  9.33  9.35  9.37  9.38  9.40  9.41  9.42  9.44  9.46 

   35    9.63  9.64  9.65  9.65  9.64  9.64  9.65  9.66  9.67  9.69  9.71  9.72  9.75  9.77  9.79  9.82  9.85  9.87  9.91  9.94 

   34    9.97  9.97  9.98  9.99  9.98  9.98  9.99 10.00 10.01 10.03 10.04 10.07 10.09 10.12 10.14 10.17 10.20 10.23 10.26 10.30 

   33   10.33 10.33 10.34 10.34 10.34 10.35 10.36 10.36 10.37 10.38 10.39 10.41 10.43 10.45 10.48 10.51 10.54 10.56 10.60 10.63 

   32   10.81 10.81 10.82 10.82 10.82 10.82 10.83 10.84 10.84 10.85 10.85 10.86 10.88 10.89 10.91 10.93 10.95 10.97 11.00 11.02 

   31   11.29 11.29 11.29 11.30 11.31 11.31 11.32 11.33 11.34 11.34 11.35 11.36 11.38 11.39 11.41 11.43 11.45 11.47 11.49 11.52 

   30   11.75 11.75 11.76 11.76 11.77 11.78 11.78 11.80 11.81 11.82 11.83 11.84 11.86 11.87 11.89 11.91 11.93 11.95 11.97 12.00 

 

   29   12.19 12.20 12.20 12.21 12.21 12.22 12.23 12.24 12.25 12.26 12.28 12.29 12.30 12.32 12.34 12.35 12.38 12.40 12.42 12.45 

   28   12.62 12.62 12.63 12.64 12.65 12.66 12.67 12.68 12.69 12.70 12.71 12.73 12.74 12.76 12.77 12.79 12.81 12.84 12.86 12.89 

   27   13.02 13.03 13.03 13.05 13.06 13.07 13.08 13.09 13.10 13.11 13.13 13.14 13.16 13.18 13.20 13.22 13.24 13.26 13.29 13.32 

   26   13.38 13.40 13.41 13.42 13.44 13.45 13.47 13.48 13.50 13.51 13.53 13.54 13.56 13.58 13.60 13.62 13.64 13.66 13.68 13.71 

   25   13.70 13.72 13.73 13.75 13.76 13.78 13.79 13.81 13.83 13.84 13.86 13.87 13.89 13.91 13.93 13.95 13.97 13.99 14.01 14.03 

   24   13.97 13.99 14.00 14.02 14.03 14.05 14.06 14.08 14.10 14.11 14.13 14.14 14.16 14.18 14.19 14.21 14.23 14.25 14.27 14.29 

   23   14.19 14.21 14.22 14.24 14.25 14.27 14.28 14.30 14.31 14.33 14.34 14.36 14.38 14.40 14.41 14.43 14.45 14.47 14.49 14.51 

   22   14.38 14.40 14.41 14.43 14.44 14.46 14.48 14.49 14.51 14.53 14.54 14.56 14.58 14.60 14.62 14.64 14.66 14.68 14.70 14.72 

   21   14.55 14.57 14.59 14.60 14.62 14.64 14.66 14.67 14.69 14.71 14.73 14.75 14.77 14.78 14.80 14.82 14.85 14.87 14.89 14.92 

   20   14.71 14.72 14.74 14.76 14.78 14.80 14.81 14.83 14.85 14.87 14.89 14.91 14.93 14.95 14.97 15.00 15.02 15.04 15.07 15.09 

 

   19   14.84 14.86 14.88 14.90 14.92 14.94 14.96 14.98 15.00 15.02 15.04 15.06 15.08 15.10 15.13 15.15 15.17 15.20 15.22 15.25 

   18   14.96 14.98 15.00 15.02 15.04 15.06 15.08 15.10 15.12 15.15 15.17 15.19 15.21 15.24 15.26 15.29 15.31 15.34 15.36 15.39 

   17   15.06 15.08 15.10 15.13 15.15 15.17 15.19 15.22 15.24 15.26 15.28 15.31 15.33 15.35 15.38 15.41 15.43 15.46 15.49 15.51 

   16   15.14 15.17 15.19 15.21 15.24 15.26 15.28 15.31 15.33 15.35 15.38 15.40 15.43 15.45 15.48 15.51 15.54 15.56 15.59 15.62 

   15   15.21 15.24 15.26 15.28 15.31 15.33 15.36 15.38 15.41 15.43 15.46 15.48 15.51 15.54 15.57 15.59 15.62 15.65 15.68 15.71 

   14   15.26 15.29 15.31 15.34 15.36 15.39 15.41 15.44 15.47 15.49 15.52 15.55 15.58 15.60 15.63 15.66 15.69 15.72 15.75 15.79 

   13   15.29 15.32 15.35 15.37 15.40 15.43 15.46 15.48 15.51 15.54 15.57 15.59 15.62 15.65 15.68 15.71 15.75 15.78 15.81 15.84 

   12   15.31 15.34 15.37 15.39 15.42 15.45 15.48 15.51 15.54 15.56 15.59 15.62 15.65 15.69 15.72 15.75 15.78 15.81 15.85 15.88 

   11   15.31 15.34 15.37 15.40 15.43 15.46 15.48 15.51 15.54 15.57 15.61 15.64 15.67 15.70 15.73 15.77 15.80 15.84 15.87 15.91 

   10   15.29 15.32 15.35 15.38 15.41 15.44 15.47 15.50 15.54 15.57 15.60 15.63 15.67 15.70 15.73 15.77 15.80 15.84 15.88 15.92 

 

    9   15.26 15.29 15.32 15.35 15.38 15.42 15.45 15.48 15.51 15.55 15.58 15.61 15.65 15.68 15.72 15.76 15.79 15.83 15.87 15.91 

    8   15.21 15.24 15.27 15.31 15.34 15.37 15.40 15.44 15.47 15.51 15.54 15.58 15.61 15.65 15.69 15.72 15.76 15.80 15.84 15.88 

    7   15.14 15.17 15.21 15.24 15.28 15.31 15.35 15.38 15.42 15.45 15.49 15.53 15.56 15.60 15.64 15.68 15.72 15.76 15.80 15.84 

    6   15.06 15.09 15.13 15.16 15.20 15.24 15.27 15.31 15.34 15.38 15.42 15.46 15.50 15.54 15.58 15.62 15.66 15.70 15.74 15.78 

    5   14.96 15.00 15.03 15.07 15.11 15.14 15.18 15.22 15.26 15.30 15.33 15.37 15.41 15.45 15.50 15.54 15.58 15.62 15.67 15.71 

    4   14.85 14.89 14.92 14.96 15.00 15.04 15.08 15.11 15.15 15.19 15.23 15.28 15.32 15.36 15.40 15.45 15.49 15.53 15.58 15.62 

    3   14.73 14.76 14.80 14.84 14.88 14.92 14.96 15.00 15.04 15.08 15.12 15.16 15.21 15.25 15.29 15.34 15.38 15.43 15.48 15.52 

    2   14.59 14.63 14.66 14.70 14.74 14.78 14.82 14.86 14.91 14.95 14.99 15.04 15.08 15.13 15.17 15.22 15.26 15.31 15.36 15.41 

    1   14.43 14.47 14.51 14.55 14.59 14.64 14.68 14.72 14.76 14.81 14.85 14.90 14.94 14.99 15.04 15.08 15.13 15.18 15.23 15.28 

    0   14.27 14.31 14.35 14.39 14.43 14.47 14.52 14.56 14.60 14.65 14.70 14.74 14.79 14.84 14.89 14.94 14.98 15.03 15.08 15.13 

 



388 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

   -1   14.09 14.13 14.17 14.21 14.26 14.30 14.34 14.39 14.43 14.48 14.53 14.58 14.62 14.67 14.72 14.77 14.83 14.88 14.93 14.98 

   -2   13.90 13.94 13.99 14.03 14.07 14.12 14.16 14.21 14.25 14.30 14.35 14.40 14.45 14.50 14.55 14.60 14.65 14.70 14.76 14.81 

   -3   13.70 13.74 13.79 13.83 13.88 13.92 13.97 14.01 14.06 14.11 14.16 14.21 14.26 14.31 14.36 14.42 14.47 14.52 14.58 14.63 

   -4   13.49 13.53 13.58 13.62 13.67 13.72 13.76 13.81 13.86 13.91 13.96 14.01 14.06 14.11 14.17 14.22 14.27 14.33 14.38 14.44 

   -5   13.27 13.32 13.36 13.41 13.45 13.50 13.55 13.60 13.65 13.70 13.75 13.80 13.85 13.91 13.96 14.01 14.07 14.12 14.18 14.24 

   -6   13.05 13.09 13.14 13.18 13.23 13.28 13.33 13.37 13.43 13.48 13.53 13.58 13.63 13.69 13.74 13.80 13.85 13.91 13.97 14.02 

   -7   12.81 12.86 12.90 12.95 12.99 13.04 13.09 13.14 13.19 13.25 13.30 13.35 13.41 13.46 13.52 13.57 13.63 13.69 13.74 13.80 

   -8   12.57 12.61 12.66 12.71 12.75 12.80 12.85 12.90 12.96 13.01 13.06 13.12 13.17 13.23 13.28 13.34 13.40 13.45 13.51 13.57 

   -9   12.32 12.37 12.41 12.46 12.51 12.56 12.61 12.66 12.71 12.76 12.82 12.87 12.93 12.98 13.04 13.10 13.16 13.21 13.27 13.33 

 

  -10   12.07 12.11 12.16 12.21 12.26 12.31 12.36 12.41 12.46 12.51 12.57 12.62 12.68 12.73 12.79 12.85 12.91 12.96 13.02 13.08 

  -11   11.80 11.85 11.90 11.95 12.00 12.05 12.10 12.15 12.20 12.26 12.31 12.37 12.42 12.48 12.53 12.59 12.65 12.71 12.77 12.83 

  -12   11.53 11.58 11.63 11.68 11.73 11.78 11.83 11.88 11.94 11.99 12.04 12.10 12.15 12.21 12.27 12.33 12.38 12.44 12.50 12.56 

  -13   11.24 11.29 11.33 11.38 11.43 11.48 11.54 11.60 11.66 11.71 11.77 11.82 11.88 11.93 11.99 12.05 12.11 12.17 12.22 12.28 

  -14   10.92 10.97 11.02 11.07 11.13 11.18 11.24 11.29 11.35 11.41 11.47 11.52 11.58 11.64 11.70 11.75 11.81 11.87 11.93 11.99 

  -15   10.62 10.67 10.72 10.77 10.82 10.87 10.92 10.98 11.03 11.09 11.15 11.21 11.27 11.32 11.38 11.44 11.50 11.55 11.61 11.66 

  -16   10.30 10.35 10.40 10.46 10.51 10.56 10.60 10.65 10.69 10.74 10.80 10.86 10.91 10.97 11.03 11.08 11.14 11.20 11.25 11.31 

  -17    9.97 10.02 10.06 10.12 10.16 10.21 10.26 10.31 10.35 10.39 10.44 10.49 10.55 10.60 10.66 10.71 10.76 10.81 10.86 10.91 

  -18    9.61  9.65  9.70  9.75  9.80  9.84  9.89  9.94  9.98 10.02 10.07 10.12 10.17 10.22 10.28 10.33 10.38 10.43 10.48 10.53 

  -19    9.26  9.29  9.34  9.39  9.43  9.47  9.52  9.57  9.61  9.65  9.71  9.76  9.81  9.86  9.91  9.96 10.00 10.05 10.10 10.15 

 

  -20    8.90  8.94  8.99  9.03  9.07  9.11  9.16  9.20  9.24  9.28  9.34  9.39  9.44  9.49  9.54  9.59  9.63  9.67  9.72  9.76 

  -21    8.56  8.60  8.65  8.69  8.73  8.77  8.81  8.85  8.89  8.93  8.98  9.03  9.08  9.13  9.17  9.21  9.26  9.30  9.34  9.39 

  -22    8.23  8.27  8.32  8.37  8.41  8.45  8.50  8.54  8.58  8.63  8.67  8.72  8.76  8.80  8.83  8.88  8.92  8.96  9.00  9.04 

  -23    7.91  7.95  7.98  8.03  8.07  8.10  8.14  8.19  8.24  8.29  8.33  8.37  8.41  8.45  8.49  8.55  8.59  8.64  8.68  8.72 

  -24    7.61  7.65  7.68  7.72  7.76  7.79  7.83  7.87  7.92  7.96  8.01  8.05  8.09  8.13  8.18  8.23  8.27  8.31  8.35  8.38 

  -25    7.32  7.35  7.38  7.41  7.44  7.47  7.51  7.54  7.58  7.62  7.66  7.70  7.75  7.79  7.83  7.88  7.92  7.96  7.99  8.02 

  -26    7.02  7.05  7.08  7.11  7.15  7.18  7.21  7.23  7.27  7.29  7.33  7.37  7.42  7.45  7.49  7.52  7.55  7.58  7.61  7.64 

  -27    6.68  6.71  6.75  6.78  6.81  6.84  6.87  6.90  6.93  6.97  7.00  7.04  7.07  7.10  7.13  7.16  7.18  7.21  7.23  7.25 

  -28    6.34  6.37  6.42  6.45  6.48  6.51  6.54  6.56  6.59  6.62  6.65  6.67  6.70  6.72  6.74  6.77  6.80  6.81  6.83  6.85 

  -29    6.03  6.06  6.09  6.13  6.15  6.19  6.21  6.23  6.24  6.28  6.29  6.31  6.33  6.34  6.36  6.38  6.39  6.41  6.42  6.43 

 

  -30    5.72  5.75  5.77  5.80  5.81  5.84  5.85  5.87  5.88  5.90  5.91  5.93  5.93  5.94  5.95  5.95  5.96  5.97  5.98  5.98 

  -31    5.41  5.43  5.44  5.46  5.46  5.48  5.49  5.50  5.51  5.53  5.54  5.55  5.55  5.56  5.56  5.56  5.56  5.56  5.57  5.57 

  -32    5.09  5.10  5.11  5.12  5.13  5.14  5.14  5.16  5.16  5.18  5.18  5.20  5.20  5.20  5.19  5.20  5.19  5.20  5.20  5.19 

  -33    4.80  4.81  4.81  4.83  4.83  4.84  4.85  4.85  4.84  4.86  4.86  4.86  4.87  4.88  4.88  4.88  4.88  4.89  4.89  4.89 

  -34    4.54  4.55  4.55  4.57  4.57  4.58  4.58  4.58  4.58  4.58  4.58  4.59  4.60  4.61  4.61  4.61  4.62  4.62  4.63  4.62 

  -35    4.32  4.33  4.33  4.34  4.34  4.34  4.33  4.34  4.33  4.34  4.34  4.36  4.37  4.38  4.38  4.38  4.38  4.38  4.38  4.39 

  -36    4.12  4.13  4.13  4.13  4.13  4.13  4.12  4.13  4.13  4.13  4.13  4.15  4.17  4.16  4.17  4.16  4.16  4.15  4.16  4.16 

  -37    3.93  3.94  3.93  3.93  3.93  3.93  3.93  3.92  3.93  3.93  3.94  3.94  3.96  3.96  3.95  3.95  3.95  3.94  3.94  3.95 

  -38    3.76  3.75  3.75  3.75  3.75  3.74  3.74  3.73  3.74  3.74  3.74  3.74  3.76  3.76  3.76  3.77  3.77  3.76  3.76  3.75 

  -39    3.58  3.59  3.59  3.59  3.59  3.58  3.58  3.57  3.57  3.57  3.57  3.57  3.58  3.58  3.58  3.58  3.58  3.57  3.57  3.55 

 



389 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           20    21    22    23    24    25    26    27    28    29    30    31    32    33    34    35    36    37    38    39 

 

  -40    3.43  3.42  3.43  3.42  3.43  3.42  3.41  3.40  3.39  3.39  3.38  3.39  3.38  3.39  3.38  3.39  3.39  3.39  3.38  3.35 

  -41    3.27  3.26  3.26  3.26  3.26  3.26  3.25  3.24  3.24  3.24  3.23  3.22  3.22  3.20  3.18  3.17  3.17  3.16  3.15  3.14 

  -42    3.11  3.11  3.10  3.09  3.09  3.09  3.08  3.07  3.06  3.06  3.04  3.03  3.02  3.01  2.98  2.97  2.96  2.95  2.93  2.92 

  -43    2.96  2.95  2.94  2.93  2.93  2.93  2.91  2.90  2.89  2.88  2.86  2.85  2.84  2.82  2.80  2.78  2.76  2.75  2.73  2.72 

  -44    2.81  2.80  2.79  2.77  2.77  2.76  2.74  2.72  2.70  2.69  2.66  2.66  2.64  2.63  2.62  2.60  2.59  2.58  2.56  2.55 

  -45    2.66  2.65  2.63  2.61  2.60  2.59  2.57  2.55  2.54  2.52  2.50  2.49  2.47  2.47  2.46  2.45  2.44  2.43  2.42  2.40 

  -46    2.51  2.50  2.48  2.47  2.45  2.44  2.42  2.40  2.39  2.38  2.36  2.36  2.35  2.34  2.32  2.30  2.29  2.28  2.27  2.26 

  -47    2.38  2.36  2.35  2.34  2.34  2.32  2.30  2.28  2.26  2.24  2.23  2.22  2.21  2.20  2.19  2.18  2.17  2.15  2.13  2.11 

  -48    2.26  2.24  2.23  2.22  2.21  2.18  2.17  2.15  2.13  2.12  2.12  2.11  2.09  2.09  2.07  2.04  2.02  2.01  1.99  1.96 

  -49    2.14  2.12  2.11  2.10  2.09  2.07  2.06  2.04  2.02  2.00  1.99  1.98  1.96  1.95  1.93  1.91  1.89  1.87  1.84  1.81 

 

  -50    2.04  2.02  2.00  1.98  1.97  1.95  1.94  1.92  1.90  1.89  1.88  1.86  1.84  1.83  1.81  1.78  1.77  1.74  1.72  1.70 

  -51    1.93  1.90  1.89  1.87  1.86  1.84  1.84  1.81  1.79  1.77  1.75  1.73  1.71  1.70  1.69  1.67  1.65  1.64  1.61  1.59 

  -52    1.83  1.80  1.78  1.76  1.75  1.73  1.72  1.70  1.68  1.66  1.65  1.63  1.62  1.60  1.59  1.56  1.55  1.53  1.51  1.49 

  -53    1.71  1.69  1.67  1.65  1.64  1.63  1.62  1.61  1.59  1.57  1.55  1.54  1.52  1.50  1.48  1.46  1.44  1.42  1.40  1.38 

  -54    1.61  1.60  1.58  1.56  1.55  1.54  1.53  1.51  1.50  1.48  1.46  1.45  1.43  1.41  1.39  1.36  1.34  1.31  1.30  1.28 

  -55    1.53  1.51  1.50  1.47  1.46  1.45  1.43  1.42  1.41  1.38  1.36  1.35  1.33  1.31  1.29  1.27  1.24  1.22  1.21  1.19 

  -56    1.44  1.42  1.41  1.39  1.37  1.36  1.34  1.32  1.31  1.29  1.27  1.26  1.24  1.22  1.20  1.18  1.16  1.14  1.12  1.10 

  -57    1.35  1.33  1.32  1.30  1.28  1.27  1.26  1.24  1.22  1.20  1.19  1.17  1.15  1.13  1.11  1.09  1.07  1.06  1.04  1.03 

  -58    1.26  1.25  1.24  1.22  1.20  1.19  1.17  1.15  1.14  1.13  1.11  1.09  1.07  1.05  1.03  1.01  1.00  0.98  0.97  0.95 

  -59    1.19  1.17  1.16  1.14  1.12  1.11  1.09  1.07  1.06  1.04  1.03  1.01  0.99  0.98  0.96  0.94  0.93  0.92  0.90  0.88 

 

  -60    1.12  1.11  1.09  1.07  1.05  1.04  1.01  0.99  0.98  0.97  0.95  0.94  0.92  0.91  0.89  0.88  0.87  0.85  0.83  0.82 

  -61    1.05  1.03  1.01  1.00  0.98  0.97  0.95  0.93  0.91  0.90  0.88  0.86  0.85  0.83  0.82  0.81  0.79  0.78  0.77  0.76 

  -62    0.98  0.97  0.95  0.94  0.92  0.90  0.88  0.87  0.85  0.83  0.82  0.80  0.79  0.78  0.76  0.75  0.74  0.72  0.70  0.69 

  -63    0.91  0.90  0.88  0.87  0.86  0.84  0.82  0.81  0.79  0.78  0.76  0.75  0.73  0.72  0.70  0.69  0.68  0.66  0.64  0.63 

  -64    0.85  0.84  0.82  0.81  0.79  0.78  0.76  0.75  0.74  0.72  0.71  0.69  0.68  0.67  0.65  0.64  0.63  0.61  0.59  0.58 

  -65    0.79  0.77  0.76  0.75  0.74  0.72  0.71  0.69  0.68  0.67  0.65  0.64  0.63  0.62  0.60  0.59  0.57  0.56  0.55  0.53 

  -66    0.73  0.72  0.70  0.69  0.68  0.67  0.66  0.64  0.63  0.62  0.60  0.59  0.58  0.57  0.55  0.54  0.52  0.51  0.50  0.49 

  -67    0.68  0.67  0.65  0.64  0.63  0.62  0.61  0.60  0.58  0.57  0.55  0.54  0.53  0.51  0.50  0.49  0.47  0.46  0.45  0.44 

  -68    0.63  0.62  0.61  0.59  0.58  0.57  0.56  0.55  0.53  0.52  0.51  0.50  0.48  0.47  0.45  0.44  0.43  0.42  0.41  0.40 

  -69    0.58  0.57  0.55  0.54  0.53  0.52  0.51  0.50  0.49  0.48  0.46  0.45  0.44  0.43  0.42  0.40  0.39  0.38  0.37  0.35 

 

  -70    0.53  0.52  0.51  0.50  0.49  0.48  0.46  0.45  0.44  0.43  0.42  0.41  0.40  0.39  0.38  0.36  0.35  0.34  0.33  0.31 

  -71    0.49  0.47  0.46  0.45  0.44  0.43  0.42  0.42  0.40  0.39  0.38  0.37  0.36  0.35  0.34  0.33  0.32  0.30  0.29  0.28 

  -72    0.45  0.43  0.42  0.41  0.41  0.39  0.39  0.38  0.36  0.35  0.34  0.32  0.31  0.31  0.29  0.29  0.28  0.27  0.25  0.24 

  -73    0.40  0.39  0.38  0.37  0.36  0.35  0.34  0.34  0.33  0.32  0.31  0.29  0.28  0.27  0.26  0.25  0.24  0.24  0.23  0.21 

  -74    0.36  0.35  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.28  0.27  0.25  0.24  0.23  0.22  0.22  0.21  0.21  0.19  0.18 

  -75    0.32  0.31  0.31  0.30  0.30  0.28  0.27  0.26  0.25  0.25  0.24  0.22  0.22  0.20  0.19  0.19  0.18  0.18  0.17  0.17 

  -76    0.29  0.28  0.27  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.17  0.16  0.15  0.14  0.14 

  -77    0.26  0.25  0.23  0.23  0.22  0.22  0.21  0.21  0.19  0.19  0.18  0.17  0.16  0.16  0.15  0.15  0.14  0.14  0.13  0.13 

  -78    0.23  0.22  0.20  0.20  0.19  0.19  0.18  0.18  0.17  0.17  0.15  0.15  0.14  0.14  0.13  0.13  0.12  0.11  0.10  0.10 

  -79    0.20  0.19  0.18  0.18  0.17  0.16  0.16  0.16  0.15  0.15  0.14  0.13  0.12  0.12  0.11  0.10  0.09  0.09  0.08  0.08 

 

  -80    0.17  0.16  0.15  0.15  0.14  0.14  0.13  0.13  0.13  0.13  0.12  0.12  0.11  0.10  0.09  0.08  0.07  0.07  0.07  0.06 

  -81    0.15  0.14  0.14  0.13  0.12  0.12  0.11  0.11  0.10  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06 

  -82    0.12  0.12  0.12  0.11  0.11  0.10  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06 

  -83    0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06 

  -84    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05 

  -85    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.04 

  -86    0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

  -87    0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03 

  -88    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.04  0.03  0.03  0.03 

  -89    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.03  0.02  0.02  0.02  0.02  0.02 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   81    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.02  0.02  0.02  0.01  0.02  0.01 

   80    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.03  0.03 

 

   79    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.03  0.04  0.04  0.03  0.03  0.04  0.04 

   78    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05 

   77    0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.07  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07 

   76    0.08  0.08  0.08  0.09  0.09  0.08  0.08  0.08  0.09  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.09  0.09  0.09 

   75    0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.12  0.12  0.13  0.13  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12 

   74    0.15  0.15  0.15  0.16  0.16  0.15  0.15  0.15  0.16  0.16  0.17  0.18  0.18  0.17  0.16  0.16  0.16  0.16  0.16  0.17 

   73    0.19  0.19  0.20  0.20  0.21  0.20  0.20  0.20  0.21  0.21  0.21  0.22  0.22  0.22  0.21  0.21  0.21  0.21  0.21  0.22 

   72    0.24  0.24  0.24  0.25  0.25  0.25  0.26  0.26  0.26  0.27  0.27  0.27  0.27  0.27  0.26  0.26  0.26  0.26  0.27  0.27 

   71    0.29  0.30  0.30  0.30  0.30  0.31  0.31  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.31  0.32  0.32  0.32  0.32  0.32 

   70    0.36  0.36  0.36  0.36  0.36  0.37  0.37  0.38  0.38  0.39  0.39  0.38  0.38  0.38  0.38  0.38  0.39  0.39  0.39  0.39 

 

   69    0.43  0.43  0.44  0.43  0.44  0.44  0.44  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.46  0.46 

   68    0.50  0.51  0.51  0.51  0.51  0.51  0.52  0.52  0.52  0.52  0.52  0.52  0.52  0.53  0.53  0.53  0.53  0.53  0.53  0.54 

   67    0.58  0.58  0.59  0.59  0.59  0.60  0.60  0.60  0.60  0.60  0.60  0.60  0.60  0.60  0.61  0.60  0.61  0.60  0.61  0.61 

   66    0.67  0.67  0.67  0.67  0.68  0.68  0.68  0.68  0.68  0.68  0.68  0.68  0.69  0.69  0.69  0.69  0.69  0.69  0.69  0.70 

   65    0.76  0.76  0.77  0.77  0.77  0.77  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.79  0.79  0.79  0.79  0.79  0.79  0.79 

   64    0.87  0.87  0.87  0.88  0.88  0.88  0.88  0.89  0.89  0.88  0.89  0.89  0.89  0.89  0.90  0.90  0.90  0.90  0.90  0.90 

   63    0.99  0.98  0.99  0.99  0.99  1.00  1.00  1.01  1.01  1.01  1.01  1.01  1.01  1.01  1.02  1.02  1.01  1.01  1.02  1.02 

   62    1.11  1.11  1.12  1.12  1.12  1.12  1.13  1.13  1.13  1.13  1.13  1.13  1.14  1.14  1.14  1.15  1.15  1.15  1.15  1.15 

   61    1.24  1.24  1.25  1.25  1.25  1.26  1.26  1.26  1.27  1.27  1.27  1.27  1.28  1.28  1.28  1.28  1.28  1.28  1.28  1.28 

   60    1.40  1.40  1.41  1.40  1.41  1.41  1.41  1.41  1.42  1.42  1.42  1.42  1.43  1.42  1.43  1.43  1.42  1.42  1.43  1.43 

 

   59    1.55  1.56  1.56  1.56  1.56  1.57  1.57  1.57  1.59  1.59  1.59  1.59  1.59  1.58  1.58  1.58  1.58  1.58  1.58  1.59 

   58    1.73  1.74  1.74  1.73  1.73  1.73  1.74  1.74  1.75  1.75  1.76  1.76  1.76  1.76  1.76  1.76  1.76  1.76  1.77  1.77 

   57    1.91  1.91  1.91  1.91  1.91  1.91  1.92  1.92  1.93  1.94  1.94  1.94  1.95  1.94  1.94  1.95  1.96  1.95  1.96  1.96 

   56    2.10  2.11  2.11  2.11  2.11  2.11  2.11  2.12  2.12  2.13  2.13  2.13  2.14  2.14  2.14  2.14  2.15  2.15  2.15  2.15 

   55    2.32  2.32  2.32  2.32  2.32  2.33  2.34  2.35  2.35  2.36  2.35  2.35  2.35  2.35  2.35  2.35  2.36  2.36  2.36  2.36 

   54    2.56  2.55  2.55  2.55  2.55  2.56  2.57  2.57  2.58  2.59  2.58  2.59  2.58  2.58  2.59  2.58  2.59  2.59  2.60  2.59 

   53    2.80  2.80  2.79  2.80  2.79  2.81  2.81  2.82  2.82  2.83  2.83  2.83  2.83  2.83  2.84  2.84  2.84  2.85  2.85  2.85 

   52    3.03  3.03  3.03  3.04  3.03  3.04  3.05  3.06  3.05  3.06  3.06  3.06  3.07  3.07  3.09  3.09  3.09  3.09  3.10  3.10 

   51    3.29  3.30  3.29  3.29  3.29  3.30  3.31  3.32  3.32  3.32  3.32  3.32  3.33  3.34  3.35  3.36  3.36  3.36  3.37  3.38 

   50    3.60  3.61  3.61  3.61  3.61  3.61  3.62  3.63  3.64  3.64  3.65  3.65  3.65  3.65  3.66  3.67  3.67  3.67  3.68  3.69 

 

   49    3.92  3.93  3.93  3.94  3.94  3.94  3.95  3.95  3.96  3.96  3.97  3.98  3.98  3.98  3.99  4.00  4.00  4.01  4.02  4.03 

   48    4.23  4.24  4.24  4.26  4.27  4.27  4.27  4.28  4.29  4.29  4.30  4.31  4.31  4.31  4.32  4.33  4.34  4.35  4.36  4.36 

   47    4.51  4.51  4.51  4.52  4.54  4.54  4.55  4.56  4.57  4.57  4.58  4.59  4.60  4.61  4.62  4.63  4.63  4.64  4.65  4.65 

   46    4.82  4.82  4.82  4.83  4.85  4.85  4.86  4.87  4.88  4.88  4.90  4.91  4.92  4.92  4.94  4.95  4.96  4.97  4.98  4.98 

   45    5.14  5.14  5.15  5.15  5.16  5.16  5.17  5.18  5.19  5.19  5.20  5.22  5.23  5.24  5.26  5.27  5.27  5.29  5.30  5.30 

   44    5.48  5.48  5.49  5.49  5.51  5.51  5.52  5.52  5.53  5.54  5.55  5.57  5.59  5.59  5.61  5.63  5.64  5.64  5.66  5.66 

   43    5.83  5.83  5.84  5.84  5.85  5.87  5.87  5.88  5.89  5.91  5.92  5.93  5.95  5.95  5.96  5.98  5.99  6.00  6.02  6.02 

   42    6.22  6.22  6.23  6.23  6.24  6.26  6.26  6.27  6.28  6.30  6.31  6.33  6.34  6.35  6.36  6.38  6.40  6.41  6.43  6.44 

   41    6.65  6.66  6.66  6.67  6.68  6.69  6.70  6.71  6.72  6.74  6.76  6.77  6.79  6.80  6.82  6.84  6.87  6.88  6.90  6.92 

   40    7.16  7.17  7.18  7.19  7.20  7.20  7.22  7.23  7.25  7.26  7.28  7.30  7.32  7.34  7.36  7.39  7.41  7.43  7.45  7.47 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   39    7.75  7.76  7.77  7.78  7.79  7.80  7.82  7.83  7.85  7.86  7.89  7.91  7.93  7.96  7.99  8.01  8.04  8.06  8.09  8.12 

   38    8.36  8.37  8.38  8.40  8.41  8.42  8.44  8.46  8.49  8.51  8.53  8.56  8.59  8.62  8.65  8.68  8.71  8.73  8.76  8.79 

   37    8.93  8.95  8.97  9.00  9.01  9.03  9.05  9.07  9.10  9.13  9.17  9.20  9.24  9.27  9.30  9.34  9.37  9.40  9.43  9.47 

   36    9.48  9.51  9.53  9.56  9.58  9.60  9.62  9.64  9.68  9.72  9.75  9.79  9.83  9.86  9.89  9.92  9.96  9.99 10.02 10.06 

   35    9.97 10.00 10.04 10.06 10.08 10.10 10.12 10.14 10.18 10.21 10.25 10.28 10.31 10.35 10.38 10.41 10.45 10.49 10.53 10.57 

   34   10.34 10.37 10.41 10.43 10.46 10.48 10.51 10.54 10.58 10.61 10.65 10.68 10.71 10.74 10.78 10.81 10.85 10.88 10.92 10.95 

   33   10.68 10.71 10.75 10.78 10.80 10.83 10.86 10.89 10.93 10.97 11.01 11.04 11.07 11.11 11.14 11.18 11.22 11.26 11.30 11.33 

   32   11.05 11.08 11.11 11.15 11.18 11.21 11.25 11.29 11.33 11.37 11.40 11.44 11.48 11.52 11.56 11.60 11.63 11.67 11.71 11.74 

   31   11.55 11.57 11.60 11.63 11.66 11.69 11.73 11.77 11.80 11.84 11.87 11.91 11.94 11.98 12.02 12.05 12.09 12.13 12.16 12.20 

   30   12.03 12.05 12.08 12.11 12.14 12.17 12.21 12.24 12.27 12.31 12.34 12.37 12.41 12.44 12.48 12.51 12.55 12.59 12.63 12.67 

 

   29   12.47 12.50 12.53 12.56 12.59 12.62 12.66 12.69 12.73 12.76 12.80 12.84 12.87 12.91 12.94 12.98 13.02 13.06 13.11 13.15 

   28   12.91 12.94 12.97 13.00 13.04 13.07 13.11 13.14 13.18 13.22 13.26 13.29 13.33 13.37 13.41 13.45 13.49 13.53 13.57 13.62 

   27   13.34 13.37 13.41 13.44 13.47 13.50 13.53 13.57 13.61 13.64 13.68 13.72 13.76 13.80 13.83 13.87 13.91 13.94 13.98 14.02 

   26   13.74 13.77 13.80 13.82 13.85 13.88 13.91 13.94 13.98 14.01 14.04 14.08 14.11 14.14 14.17 14.21 14.24 14.27 14.31 14.34 

   25   14.06 14.08 14.11 14.13 14.16 14.18 14.21 14.24 14.27 14.29 14.32 14.35 14.39 14.42 14.45 14.48 14.51 14.55 14.58 14.61 

   24   14.31 14.33 14.36 14.38 14.41 14.43 14.46 14.49 14.52 14.55 14.58 14.61 14.64 14.67 14.70 14.74 14.77 14.80 14.84 14.87 

   23   14.54 14.56 14.59 14.61 14.64 14.66 14.69 14.72 14.75 14.78 14.81 14.84 14.88 14.91 14.94 14.97 15.01 15.04 15.08 15.11 

   22   14.75 14.77 14.80 14.82 14.85 14.88 14.91 14.94 14.97 15.00 15.03 15.06 15.10 15.13 15.16 15.20 15.23 15.26 15.30 15.33 

   21   14.94 14.97 14.99 15.02 15.05 15.07 15.10 15.14 15.17 15.20 15.23 15.27 15.30 15.33 15.37 15.40 15.43 15.47 15.50 15.54 

   20   15.12 15.14 15.17 15.20 15.23 15.26 15.29 15.32 15.35 15.38 15.42 15.45 15.48 15.52 15.55 15.59 15.62 15.66 15.70 15.73 

 

   19   15.27 15.30 15.33 15.36 15.39 15.42 15.45 15.49 15.52 15.55 15.59 15.62 15.66 15.69 15.73 15.76 15.80 15.83 15.87 15.91 

   18   15.42 15.45 15.48 15.51 15.54 15.57 15.60 15.63 15.67 15.70 15.74 15.77 15.81 15.84 15.88 15.92 15.95 15.99 16.03 16.06 

   17   15.54 15.57 15.60 15.63 15.67 15.70 15.73 15.77 15.80 15.84 15.87 15.91 15.94 15.98 16.02 16.06 16.09 16.13 16.17 16.21 

   16   15.65 15.68 15.71 15.75 15.78 15.81 15.85 15.88 15.92 15.95 15.99 16.03 16.06 16.10 16.14 16.18 16.22 16.26 16.29 16.33 

   15   15.74 15.78 15.81 15.84 15.87 15.91 15.95 15.98 16.02 16.05 16.09 16.13 16.17 16.21 16.25 16.28 16.32 16.36 16.40 16.44 

   14   15.82 15.85 15.89 15.92 15.95 15.99 16.03 16.06 16.10 16.14 16.18 16.22 16.25 16.29 16.33 16.37 16.41 16.45 16.49 16.53 

   13   15.88 15.91 15.95 15.98 16.02 16.06 16.09 16.13 16.17 16.21 16.25 16.29 16.33 16.37 16.41 16.45 16.49 16.53 16.57 16.61 

   12   15.92 15.95 15.99 16.03 16.06 16.10 16.14 16.18 16.22 16.26 16.30 16.34 16.38 16.42 16.46 16.50 16.55 16.59 16.63 16.67 

   11   15.94 15.98 16.02 16.06 16.09 16.13 16.18 16.22 16.26 16.30 16.34 16.38 16.42 16.46 16.50 16.55 16.59 16.63 16.67 16.71 

   10   15.95 15.99 16.03 16.07 16.11 16.15 16.19 16.23 16.27 16.32 16.36 16.40 16.44 16.49 16.53 16.57 16.61 16.66 16.70 16.74 

 

    9   15.95 15.99 16.02 16.06 16.11 16.15 16.19 16.23 16.28 16.32 16.36 16.41 16.45 16.49 16.54 16.58 16.63 16.67 16.71 16.75 

    8   15.92 15.96 16.00 16.05 16.09 16.13 16.17 16.22 16.26 16.31 16.35 16.40 16.44 16.49 16.53 16.58 16.62 16.66 16.71 16.75 

    7   15.88 15.92 15.97 16.01 16.05 16.10 16.14 16.19 16.23 16.28 16.32 16.37 16.42 16.46 16.51 16.55 16.60 16.64 16.69 16.73 

    6   15.83 15.87 15.91 15.96 16.00 16.05 16.10 16.14 16.19 16.24 16.28 16.33 16.38 16.42 16.47 16.51 16.56 16.61 16.65 16.70 

    5   15.76 15.80 15.85 15.89 15.94 15.99 16.03 16.08 16.13 16.18 16.22 16.27 16.32 16.37 16.41 16.46 16.51 16.56 16.60 16.65 

    4   15.67 15.72 15.76 15.81 15.86 15.91 15.96 16.01 16.05 16.10 16.15 16.20 16.25 16.30 16.34 16.39 16.44 16.49 16.53 16.58 

    3   15.57 15.62 15.67 15.72 15.76 15.81 15.86 15.91 15.96 16.01 16.06 16.11 16.16 16.21 16.26 16.31 16.36 16.41 16.45 16.50 

    2   15.45 15.50 15.55 15.60 15.66 15.71 15.76 15.81 15.86 15.91 15.96 16.01 16.06 16.11 16.16 16.21 16.26 16.31 16.36 16.40 

    1   15.33 15.38 15.43 15.48 15.53 15.58 15.63 15.69 15.74 15.79 15.84 15.89 15.95 16.00 16.05 16.10 16.15 16.20 16.25 16.29 

    0   15.18 15.24 15.29 15.34 15.39 15.45 15.50 15.55 15.61 15.66 15.71 15.76 15.82 15.87 15.92 15.97 16.02 16.07 16.12 16.17 

 



392 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

   -1   15.03 15.08 15.14 15.19 15.24 15.30 15.35 15.40 15.46 15.51 15.57 15.62 15.67 15.72 15.78 15.83 15.88 15.93 15.98 16.03 

   -2   14.86 14.92 14.97 15.03 15.08 15.14 15.19 15.25 15.30 15.35 15.41 15.46 15.52 15.57 15.62 15.67 15.73 15.78 15.83 15.88 

   -3   14.68 14.74 14.79 14.85 14.91 14.96 15.02 15.07 15.13 15.18 15.24 15.29 15.35 15.40 15.45 15.51 15.56 15.61 15.66 15.71 

   -4   14.49 14.55 14.61 14.66 14.72 14.78 14.83 14.89 14.94 15.00 15.05 15.11 15.16 15.22 15.27 15.33 15.38 15.43 15.48 15.53 

   -5   14.29 14.35 14.41 14.46 14.52 14.58 14.63 14.69 14.75 14.80 14.86 14.91 14.97 15.02 15.08 15.13 15.18 15.24 15.29 15.34 

   -6   14.08 14.14 14.20 14.25 14.31 14.37 14.43 14.48 14.54 14.60 14.65 14.71 14.76 14.82 14.87 14.93 14.98 15.03 15.08 15.13 

   -7   13.86 13.92 13.98 14.03 14.09 14.15 14.21 14.26 14.32 14.38 14.44 14.49 14.55 14.60 14.66 14.71 14.76 14.81 14.87 14.91 

   -8   13.63 13.69 13.75 13.81 13.86 13.92 13.98 14.04 14.09 14.15 14.21 14.26 14.32 14.37 14.43 14.48 14.53 14.58 14.64 14.68 

   -9   13.39 13.45 13.51 13.57 13.62 13.68 13.74 13.80 13.85 13.91 13.97 14.02 14.08 14.13 14.19 14.24 14.29 14.34 14.39 14.44 

 

  -10   13.14 13.20 13.26 13.32 13.38 13.43 13.49 13.55 13.61 13.66 13.72 13.78 13.83 13.88 13.94 13.99 14.04 14.09 14.14 14.18 

  -11   12.89 12.94 13.00 13.06 13.12 13.18 13.24 13.29 13.35 13.41 13.46 13.52 13.57 13.62 13.67 13.73 13.78 13.82 13.87 13.92 

  -12   12.62 12.68 12.74 12.80 12.85 12.91 12.97 13.03 13.08 13.14 13.19 13.25 13.30 13.35 13.40 13.45 13.50 13.55 13.60 13.64 

  -13   12.34 12.40 12.46 12.52 12.58 12.63 12.69 12.75 12.80 12.86 12.91 12.96 13.02 13.07 13.12 13.17 13.21 13.26 13.31 13.35 

  -14   12.05 12.11 12.17 12.23 12.28 12.34 12.39 12.44 12.50 12.54 12.60 12.65 12.69 12.74 12.79 12.84 12.88 12.93 12.97 13.02 

  -15   11.72 11.78 11.83 11.89 11.94 12.00 12.04 12.09 12.15 12.19 12.24 12.29 12.34 12.38 12.43 12.47 12.52 12.56 12.60 12.64 

  -16   11.36 11.41 11.46 11.52 11.57 11.62 11.66 11.71 11.76 11.80 11.85 11.90 11.94 11.99 12.03 12.07 12.11 12.15 12.19 12.23 

  -17   10.96 11.01 11.06 11.11 11.16 11.21 11.26 11.31 11.36 11.40 11.45 11.49 11.53 11.57 11.62 11.65 11.69 11.73 11.77 11.80 

  -18   10.58 10.62 10.67 10.72 10.77 10.81 10.86 10.90 10.95 10.99 11.03 11.07 11.11 11.15 11.19 11.22 11.26 11.29 11.32 11.36 

  -19   10.19 10.24 10.29 10.33 10.37 10.42 10.46 10.50 10.54 10.58 10.61 10.65 10.69 10.72 10.75 10.78 10.82 10.85 10.88 10.91 

 

  -20    9.81  9.85  9.89  9.93  9.97 10.01 10.05 10.09 10.13 10.17 10.21 10.25 10.29 10.32 10.35 10.39 10.42 10.46 10.48 10.52 

  -21    9.44  9.48  9.52  9.56  9.60  9.65  9.69  9.73  9.78  9.81  9.84  9.88  9.91  9.93  9.95  9.98 10.01 10.04 10.07 10.11 

  -22    9.08  9.12  9.15  9.19  9.23  9.26  9.30  9.35  9.40  9.44  9.48  9.51  9.54  9.55  9.57  9.59  9.62  9.65  9.67  9.70 

  -23    8.75  8.79  8.82  8.85  8.88  8.91  8.94  8.99  9.03  9.06  9.09  9.12  9.13  9.14  9.15  9.16  9.18  9.19  9.21  9.23 

  -24    8.40  8.43  8.46  8.49  8.50  8.53  8.55  8.58  8.61  8.64  8.67  8.68  8.70  8.71  8.72  8.73  8.75  8.76  8.77  8.77 

  -25    8.05  8.07  8.09  8.12  8.15  8.17  8.20  8.21  8.22  8.23  8.24  8.25  8.26  8.26  8.27  8.28  8.28  8.28  8.28  8.28 

  -26    7.65  7.68  7.70  7.73  7.75  7.77  7.79  7.80  7.81  7.82  7.82  7.82  7.82  7.81  7.81  7.80  7.79  7.78  7.77  7.77 

  -27    7.26  7.28  7.30  7.31  7.33  7.35  7.36  7.36  7.36  7.36  7.36  7.36  7.35  7.34  7.32  7.30  7.28  7.26  7.23  7.21 

  -28    6.85  6.86  6.87  6.88  6.89  6.90  6.89  6.89  6.88  6.87  6.86  6.86  6.84  6.83  6.80  6.77  6.74  6.71  6.68  6.65 

  -29    6.42  6.43  6.43  6.42  6.43  6.43  6.42  6.41  6.39  6.38  6.35  6.35  6.33  6.31  6.29  6.27  6.24  6.20  6.17  6.15 

 

  -30    5.99  5.99  5.98  5.97  5.97  5.96  5.95  5.95  5.93  5.92  5.90  5.88  5.87  5.86  5.84  5.82  5.79  5.76  5.74  5.72 

  -31    5.57  5.57  5.56  5.55  5.55  5.55  5.54  5.54  5.52  5.52  5.50  5.49  5.47  5.47  5.46  5.44  5.42  5.40  5.38  5.36 

  -32    5.19  5.19  5.18  5.19  5.20  5.20  5.19  5.19  5.17  5.16  5.15  5.15  5.14  5.14  5.13  5.11  5.10  5.08  5.06  5.04 

  -33    4.89  4.89  4.89  4.89  4.90  4.90  4.90  4.89  4.87  4.86  4.85  4.85  4.84  4.84  4.83  4.82  4.80  4.79  4.77  4.74 

  -34    4.62  4.62  4.62  4.62  4.62  4.62  4.62  4.61  4.59  4.59  4.58  4.58  4.57  4.57  4.55  4.54  4.52  4.50  4.48  4.46 

  -35    4.39  4.39  4.38  4.38  4.37  4.37  4.36  4.35  4.34  4.34  4.32  4.32  4.31  4.30  4.29  4.28  4.26  4.25  4.23  4.20 

  -36    4.16  4.16  4.14  4.14  4.13  4.13  4.11  4.12  4.11  4.10  4.08  4.08  4.06  4.05  4.04  4.03  4.01  3.99  3.97  3.95 

  -37    3.94  3.94  3.94  3.93  3.92  3.92  3.89  3.89  3.88  3.87  3.85  3.86  3.83  3.81  3.80  3.79  3.76  3.75  3.72  3.69 

  -38    3.74  3.72  3.71  3.70  3.69  3.69  3.67  3.67  3.66  3.65  3.63  3.62  3.60  3.58  3.55  3.52  3.50  3.47  3.44  3.40 

  -39    3.54  3.52  3.51  3.50  3.48  3.47  3.46  3.44  3.42  3.41  3.39  3.37  3.34  3.33  3.30  3.27  3.23  3.20  3.17  3.13 

 



393 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           40    41    42    43    44    45    46    47    48    49    50    51    52    53    54    55    56    57    58    59 

 

  -40    3.34  3.31  3.28  3.27  3.25  3.24  3.22  3.21  3.19  3.16  3.13  3.12  3.09  3.06  3.04  3.01  2.98  2.96  2.93  2.90 

  -41    3.12  3.10  3.07  3.05  3.03  3.01  2.99  2.96  2.95  2.92  2.90  2.88  2.86  2.83  2.81  2.79  2.77  2.75  2.73  2.70 

  -42    2.90  2.87  2.84  2.82  2.80  2.79  2.77  2.75  2.74  2.72  2.70  2.68  2.66  2.64  2.61  2.60  2.58  2.56  2.54  2.52 

  -43    2.69  2.67  2.64  2.62  2.61  2.60  2.59  2.57  2.56  2.54  2.52  2.51  2.49  2.47  2.45  2.42  2.40  2.37  2.35  2.32 

  -44    2.53  2.50  2.48  2.46  2.45  2.45  2.44  2.42  2.41  2.38  2.36  2.33  2.32  2.29  2.27  2.24  2.21  2.18  2.16  2.13 

  -45    2.39  2.36  2.35  2.33  2.31  2.30  2.29  2.26  2.24  2.21  2.19  2.16  2.15  2.12  2.10  2.07  2.04  2.01  1.99  1.96 

  -46    2.25  2.23  2.22  2.18  2.16  2.14  2.12  2.09  2.07  2.04  2.02  1.99  1.97  1.95  1.92  1.90  1.88  1.86  1.84  1.81 

  -47    2.10  2.08  2.06  2.03  2.01  1.99  1.96  1.93  1.91  1.88  1.86  1.85  1.83  1.81  1.78  1.76  1.74  1.71  1.69  1.67 

  -48    1.95  1.93  1.91  1.88  1.86  1.84  1.81  1.79  1.77  1.75  1.74  1.72  1.70  1.67  1.64  1.62  1.60  1.57  1.55  1.53 

  -49    1.79  1.77  1.76  1.74  1.73  1.71  1.69  1.67  1.65  1.63  1.62  1.60  1.57  1.54  1.51  1.49  1.46  1.44  1.42  1.39 

 

  -50    1.68  1.66  1.65  1.63  1.61  1.59  1.58  1.55  1.53  1.51  1.49  1.47  1.44  1.42  1.40  1.37  1.34  1.32  1.30  1.27 

  -51    1.57  1.55  1.53  1.52  1.50  1.48  1.46  1.44  1.41  1.38  1.36  1.34  1.32  1.31  1.29  1.26  1.24  1.22  1.19  1.17 

  -52    1.47  1.45  1.43  1.41  1.39  1.38  1.35  1.33  1.30  1.28  1.25  1.23  1.21  1.19  1.18  1.16  1.13  1.11  1.09  1.07 

  -53    1.36  1.34  1.32  1.30  1.29  1.28  1.26  1.23  1.21  1.18  1.16  1.14  1.12  1.10  1.08  1.06  1.04  1.02  1.00  0.98 

  -54    1.26  1.24  1.23  1.20  1.19  1.18  1.16  1.14  1.12  1.10  1.07  1.05  1.03  1.01  0.99  0.97  0.94  0.93  0.91  0.89 

  -55    1.17  1.16  1.14  1.12  1.10  1.08  1.06  1.05  1.03  1.01  0.99  0.98  0.95  0.93  0.91  0.89  0.86  0.85  0.83  0.81 

  -56    1.09  1.07  1.05  1.03  1.01  0.99  0.97  0.96  0.94  0.93  0.91  0.90  0.88  0.86  0.83  0.81  0.78  0.77  0.75  0.73 

  -57    1.01  0.99  0.97  0.96  0.93  0.92  0.90  0.88  0.86  0.85  0.84  0.82  0.80  0.78  0.76  0.74  0.72  0.70  0.68  0.66 

  -58    0.94  0.92  0.90  0.88  0.86  0.84  0.82  0.81  0.79  0.77  0.76  0.74  0.73  0.71  0.69  0.67  0.65  0.63  0.61  0.60 

  -59    0.86  0.85  0.83  0.82  0.80  0.78  0.76  0.74  0.72  0.70  0.69  0.67  0.66  0.64  0.63  0.61  0.59  0.57  0.56  0.54 

 

  -60    0.80  0.78  0.77  0.75  0.73  0.72  0.70  0.68  0.66  0.64  0.63  0.61  0.60  0.58  0.57  0.55  0.53  0.51  0.49  0.48 

  -61    0.74  0.72  0.70  0.69  0.67  0.66  0.64  0.63  0.61  0.59  0.57  0.55  0.54  0.53  0.52  0.50  0.48  0.46  0.45  0.43 

  -62    0.67  0.66  0.64  0.63  0.61  0.60  0.59  0.57  0.56  0.54  0.52  0.50  0.49  0.48  0.47  0.45  0.43  0.41  0.40  0.38 

  -63    0.62  0.60  0.59  0.57  0.56  0.55  0.53  0.52  0.51  0.49  0.47  0.46  0.44  0.43  0.42  0.40  0.39  0.38  0.36  0.35 

  -64    0.57  0.56  0.54  0.52  0.51  0.50  0.49  0.47  0.46  0.44  0.43  0.41  0.40  0.39  0.38  0.36  0.34  0.33  0.32  0.31 

  -65    0.52  0.51  0.49  0.48  0.46  0.45  0.44  0.43  0.41  0.40  0.39  0.37  0.35  0.34  0.33  0.31  0.30  0.29  0.28  0.27 

  -66    0.47  0.46  0.45  0.43  0.42  0.41  0.39  0.38  0.37  0.36  0.35  0.34  0.31  0.30  0.29  0.27  0.26  0.26  0.25  0.24 

  -67    0.42  0.41  0.40  0.39  0.37  0.37  0.36  0.35  0.33  0.32  0.31  0.30  0.28  0.27  0.25  0.24  0.23  0.22  0.21  0.20 

  -68    0.38  0.37  0.36  0.34  0.33  0.33  0.32  0.31  0.29  0.28  0.26  0.26  0.24  0.24  0.22  0.21  0.19  0.19  0.18  0.17 

  -69    0.34  0.33  0.32  0.30  0.29  0.28  0.28  0.27  0.25  0.24  0.23  0.22  0.22  0.21  0.19  0.19  0.17  0.15  0.15  0.14 

 

  -70    0.30  0.29  0.27  0.27  0.25  0.24  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.17  0.16  0.15  0.14  0.13  0.12  0.11 

  -71    0.27  0.26  0.24  0.23  0.22  0.21  0.20  0.19  0.19  0.18  0.17  0.16  0.16  0.15  0.14  0.13  0.12  0.11  0.10  0.09 

  -72    0.23  0.22  0.21  0.20  0.20  0.19  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.13  0.12  0.11  0.10  0.09  0.08  0.07 

  -73    0.20  0.19  0.19  0.18  0.17  0.17  0.16  0.14  0.14  0.14  0.13  0.12  0.12  0.12  0.11  0.10  0.09  0.08  0.07  0.07 

  -74    0.17  0.17  0.16  0.15  0.15  0.14  0.13  0.12  0.11  0.11  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.07  0.06  0.06 

  -75    0.16  0.15  0.14  0.13  0.12  0.12  0.11  0.10  0.10  0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.05  0.05 

  -76    0.13  0.13  0.11  0.11  0.10  0.10  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.04  0.04 

  -77    0.12  0.11  0.10  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.04  0.04  0.04 

  -78    0.09  0.09  0.08  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03 

  -79    0.07  0.08  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03 

 

  -80    0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03 

  -81    0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03 

  -82    0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03 

  -83    0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -84    0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02 

  -85    0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02 

  -86    0.04  0.04  0.04  0.03  0.03  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -87    0.03  0.03  0.03  0.03  0.03  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -88    0.03  0.03  0.03  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -89    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 



394 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   81    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   80    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

 

   79    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.04  0.04 

   78    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

   77    0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

   76    0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11 

   75    0.12  0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.13  0.13  0.12  0.13  0.13  0.14  0.14  0.15  0.15  0.15 

   74    0.16  0.16  0.16  0.17  0.17  0.17  0.16  0.17  0.16  0.17  0.17  0.18  0.17  0.17  0.17  0.17  0.17  0.18  0.18  0.18 

   73    0.21  0.22  0.22  0.23  0.23  0.22  0.22  0.22  0.22  0.22  0.22  0.23  0.22  0.22  0.22  0.22  0.22  0.23  0.23  0.23 

   72    0.27  0.27  0.27  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

   71    0.32  0.32  0.33  0.33  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.34 

   70    0.39  0.39  0.39  0.39  0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.41  0.41  0.41  0.41  0.41 

 

   69    0.46  0.46  0.46  0.46  0.47  0.47  0.47  0.47  0.47  0.47  0.47  0.47  0.47  0.48  0.48  0.48  0.48  0.48  0.48  0.48 

   68    0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.55  0.55  0.55  0.55  0.55  0.55  0.55 

   67    0.62  0.62  0.62  0.61  0.62  0.62  0.62  0.62  0.63  0.63  0.63  0.63  0.63  0.63  0.63  0.64  0.64  0.63  0.63  0.63 

   66    0.70  0.71  0.71  0.71  0.71  0.71  0.70  0.71  0.71  0.71  0.71  0.71  0.72  0.72  0.72  0.72  0.72  0.72  0.73  0.73 

   65    0.80  0.80  0.81  0.81  0.81  0.81  0.81  0.81  0.81  0.82  0.82  0.82  0.82  0.82  0.82  0.82  0.82  0.83  0.83  0.83 

   64    0.91  0.91  0.91  0.91  0.91  0.92  0.91  0.92  0.92  0.92  0.92  0.92  0.92  0.92  0.92  0.93  0.93  0.93  0.93  0.94 

   63    1.02  1.03  1.02  1.02  1.02  1.02  1.02  1.03  1.03  1.03  1.04  1.04  1.04  1.04  1.04  1.05  1.05  1.05  1.05  1.05 

   62    1.15  1.15  1.15  1.15  1.14  1.14  1.15  1.16  1.16  1.16  1.16  1.16  1.17  1.17  1.17  1.18  1.17  1.17  1.18  1.18 

   61    1.29  1.28  1.29  1.28  1.28  1.28  1.29  1.30  1.30  1.30  1.30  1.31  1.31  1.31  1.32  1.32  1.32  1.31  1.32  1.32 

   60    1.44  1.44  1.44  1.44  1.44  1.44  1.45  1.46  1.46  1.46  1.46  1.47  1.47  1.47  1.47  1.47  1.47  1.47  1.48  1.48 

 

   59    1.59  1.60  1.60  1.60  1.61  1.61  1.61  1.62  1.62  1.62  1.63  1.63  1.63  1.64  1.64  1.64  1.64  1.64  1.65  1.65 

   58    1.77  1.77  1.77  1.78  1.79  1.79  1.79  1.80  1.80  1.80  1.81  1.81  1.81  1.81  1.82  1.82  1.83  1.83  1.84  1.85 

   57    1.95  1.95  1.95  1.96  1.97  1.98  1.98  1.99  1.99  1.99  2.00  2.00  2.01  2.01  2.01  2.01  2.02  2.02  2.03  2.04 

   56    2.15  2.15  2.15  2.16  2.17  2.18  2.18  2.19  2.19  2.19  2.19  2.20  2.21  2.21  2.22  2.23  2.23  2.23  2.24  2.24 

   55    2.37  2.38  2.38  2.38  2.39  2.40  2.40  2.41  2.41  2.41  2.41  2.42  2.43  2.44  2.44  2.45  2.46  2.45  2.45  2.46 

   54    2.61  2.62  2.62  2.62  2.63  2.63  2.63  2.64  2.64  2.65  2.65  2.66  2.66  2.67  2.68  2.69  2.69  2.70  2.70  2.71 

   53    2.86  2.87  2.87  2.87  2.88  2.88  2.89  2.89  2.90  2.90  2.90  2.91  2.91  2.92  2.92  2.93  2.93  2.94  2.95  2.96 

   52    3.11  3.11  3.11  3.11  3.12  3.13  3.13  3.14  3.15  3.15  3.15  3.16  3.17  3.17  3.18  3.19  3.19  3.20  3.21  3.22 

   51    3.37  3.38  3.38  3.38  3.39  3.41  3.41  3.42  3.42  3.43  3.43  3.44  3.45  3.46  3.46  3.47  3.48  3.48  3.49  3.50 

   50    3.69  3.70  3.71  3.71  3.72  3.73  3.73  3.74  3.75  3.75  3.76  3.77  3.78  3.79  3.80  3.81  3.82  3.82  3.84  3.84 

 

   49    4.03  4.04  4.05  4.06  4.07  4.08  4.09  4.09  4.09  4.10  4.11  4.12  4.12  4.13  4.14  4.15  4.16  4.17  4.18  4.18 

   48    4.38  4.38  4.39  4.41  4.42  4.42  4.43  4.44  4.44  4.45  4.45  4.47  4.47  4.48  4.49  4.49  4.50  4.51  4.52  4.53 

   47    4.67  4.67  4.68  4.69  4.71  4.72  4.73  4.75  4.76  4.77  4.78  4.79  4.79  4.81  4.81  4.81  4.82  4.83  4.84  4.84 

   46    5.00  5.00  5.01  5.01  5.02  5.03  5.05  5.08  5.10  5.11  5.12  5.12  5.12  5.13  5.14  5.14  5.15  5.17  5.18  5.19 

   45    5.32  5.33  5.33  5.33  5.35  5.36  5.37  5.40  5.43  5.44  5.45  5.46  5.46  5.47  5.49  5.50  5.51  5.52  5.54  5.55 

   44    5.68  5.69  5.70  5.70  5.72  5.73  5.74  5.76  5.79  5.80  5.81  5.82  5.83  5.83  5.84  5.86  5.87  5.89  5.91  5.93 

   43    6.04  6.05  6.07  6.08  6.10  6.12  6.13  6.15  6.17  6.18  6.20  6.21  6.22  6.23  6.24  6.26  6.28  6.29  6.31  6.33 

   42    6.45  6.47  6.49  6.50  6.53  6.56  6.57  6.60  6.62  6.64  6.65  6.67  6.68  6.68  6.70  6.72  6.74  6.76  6.78  6.79 

   41    6.94  6.96  6.98  7.01  7.04  7.06  7.08  7.11  7.13  7.14  7.16  7.17  7.19  7.20  7.23  7.26  7.28  7.30  7.32  7.33 

   40    7.50  7.52  7.55  7.58  7.61  7.64  7.66  7.69  7.71  7.74  7.76  7.78  7.80  7.82  7.85  7.88  7.90  7.93  7.95  7.97 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   39    8.14  8.17  8.20  8.23  8.26  8.29  8.31  8.35  8.38  8.41  8.43  8.46  8.48  8.51  8.54  8.57  8.60  8.63  8.65  8.67 

   38    8.82  8.84  8.87  8.91  8.94  8.97  9.01  9.04  9.08  9.11  9.14  9.16  9.19  9.21  9.24  9.27  9.30  9.34  9.36  9.38 

   37    9.50  9.53  9.56  9.58  9.61  9.65  9.68  9.71  9.74  9.77  9.78  9.81  9.83  9.85  9.88  9.91  9.94  9.97  9.99 10.01 

   36   10.09 10.12 10.15 10.18 10.21 10.25 10.28 10.30 10.33 10.35 10.37 10.39 10.41 10.43 10.46 10.49 10.52 10.54 10.55 10.56 

   35   10.60 10.64 10.68 10.71 10.75 10.78 10.81 10.84 10.87 10.88 10.89 10.90 10.91 10.92 10.93 10.95 10.96 10.97 10.97 10.98 

   34   10.99 11.02 11.06 11.10 11.13 11.17 11.20 11.24 11.27 11.28 11.30 11.31 11.32 11.32 11.33 11.35 11.36 11.36 11.37 11.37 

   33   11.37 11.41 11.44 11.48 11.51 11.55 11.58 11.61 11.64 11.67 11.68 11.69 11.69 11.70 11.71 11.72 11.73 11.74 11.76 11.77 

   32   11.77 11.80 11.84 11.87 11.90 11.93 11.95 11.98 12.01 12.03 12.06 12.08 12.10 12.12 12.14 12.16 12.18 12.20 12.23 12.25 

   31   12.23 12.27 12.30 12.33 12.36 12.39 12.42 12.46 12.49 12.52 12.55 12.58 12.61 12.64 12.67 12.70 12.72 12.75 12.78 12.81 

   30   12.71 12.74 12.78 12.82 12.85 12.89 12.93 12.97 13.01 13.05 13.08 13.12 13.15 13.19 13.22 13.25 13.29 13.32 13.35 13.38 

 

   29   13.19 13.23 13.27 13.31 13.35 13.40 13.44 13.48 13.52 13.56 13.60 13.63 13.67 13.71 13.74 13.78 13.81 13.84 13.87 13.90 

   28   13.66 13.70 13.74 13.78 13.82 13.86 13.90 13.94 13.97 14.01 14.04 14.07 14.10 14.14 14.17 14.20 14.23 14.26 14.28 14.31 

   27   14.06 14.09 14.13 14.17 14.20 14.24 14.27 14.30 14.33 14.36 14.39 14.42 14.45 14.48 14.50 14.53 14.56 14.58 14.60 14.63 

   26   14.37 14.40 14.44 14.47 14.50 14.53 14.56 14.60 14.63 14.66 14.69 14.72 14.75 14.77 14.80 14.83 14.86 14.88 14.90 14.93 

   25   14.65 14.68 14.71 14.75 14.78 14.81 14.84 14.87 14.91 14.94 14.97 15.00 15.03 15.05 15.08 15.11 15.14 15.16 15.19 15.21 

   24   14.90 14.94 14.97 15.01 15.04 15.07 15.10 15.14 15.17 15.20 15.23 15.26 15.29 15.32 15.35 15.37 15.40 15.42 15.45 15.47 

   23   15.15 15.18 15.21 15.25 15.28 15.32 15.35 15.38 15.41 15.44 15.48 15.51 15.54 15.56 15.59 15.62 15.65 15.67 15.70 15.72 

   22   15.37 15.41 15.44 15.47 15.51 15.54 15.57 15.61 15.64 15.67 15.70 15.73 15.76 15.79 15.82 15.85 15.88 15.90 15.93 15.95 

   21   15.58 15.61 15.65 15.68 15.72 15.75 15.78 15.82 15.85 15.88 15.91 15.95 15.98 16.01 16.03 16.06 16.09 16.12 16.14 16.16 

   20   15.77 15.80 15.84 15.88 15.91 15.94 15.98 16.01 16.05 16.08 16.11 16.14 16.17 16.20 16.23 16.26 16.29 16.31 16.34 16.36 

 

   19   15.94 15.98 16.02 16.05 16.09 16.12 16.16 16.19 16.22 16.26 16.29 16.32 16.35 16.38 16.41 16.44 16.47 16.49 16.52 16.54 

   18   16.10 16.14 16.17 16.21 16.25 16.28 16.32 16.35 16.39 16.42 16.45 16.48 16.52 16.55 16.58 16.60 16.63 16.66 16.68 16.70 

   17   16.24 16.28 16.32 16.35 16.39 16.43 16.46 16.50 16.53 16.57 16.60 16.63 16.66 16.69 16.72 16.75 16.78 16.80 16.83 16.85 

   16   16.37 16.41 16.44 16.48 16.52 16.56 16.59 16.63 16.66 16.70 16.73 16.76 16.79 16.82 16.85 16.88 16.91 16.94 16.96 16.98 

   15   16.48 16.52 16.56 16.59 16.63 16.67 16.70 16.74 16.78 16.81 16.84 16.87 16.91 16.94 16.97 17.00 17.02 17.05 17.08 17.10 

   14   16.57 16.61 16.65 16.69 16.73 16.76 16.80 16.84 16.87 16.91 16.94 16.97 17.01 17.04 17.07 17.10 17.12 17.15 17.18 17.20 

   13   16.65 16.69 16.73 16.77 16.81 16.84 16.88 16.92 16.95 16.99 17.02 17.06 17.09 17.12 17.15 17.18 17.21 17.23 17.26 17.28 

   12   16.71 16.75 16.79 16.83 16.87 16.91 16.94 16.98 17.02 17.05 17.09 17.12 17.16 17.19 17.22 17.25 17.28 17.30 17.33 17.35 

   11   16.76 16.80 16.84 16.88 16.92 16.95 16.99 17.03 17.07 17.10 17.14 17.17 17.21 17.24 17.27 17.30 17.33 17.35 17.38 17.41 

   10   16.78 16.83 16.87 16.91 16.95 16.99 17.03 17.06 17.10 17.14 17.17 17.21 17.24 17.27 17.30 17.33 17.36 17.39 17.42 17.44 

 

    9   16.80 16.84 16.88 16.92 16.96 17.00 17.04 17.08 17.12 17.16 17.19 17.23 17.26 17.29 17.32 17.35 17.38 17.41 17.44 17.46 

    8   16.80 16.84 16.88 16.92 16.96 17.00 17.04 17.08 17.12 17.16 17.19 17.23 17.26 17.30 17.33 17.36 17.39 17.41 17.44 17.47 

    7   16.78 16.82 16.86 16.91 16.95 16.99 17.03 17.07 17.11 17.14 17.18 17.22 17.25 17.28 17.32 17.35 17.38 17.40 17.43 17.46 

    6   16.74 16.79 16.83 16.87 16.92 16.96 17.00 17.04 17.08 17.11 17.15 17.19 17.22 17.25 17.29 17.32 17.35 17.38 17.40 17.43 

    5   16.69 16.74 16.78 16.82 16.87 16.91 16.95 16.99 17.03 17.07 17.11 17.14 17.18 17.21 17.24 17.27 17.30 17.33 17.36 17.39 

    4   16.63 16.67 16.72 16.76 16.81 16.85 16.89 16.93 16.97 17.01 17.05 17.08 17.12 17.15 17.18 17.22 17.25 17.27 17.30 17.33 

    3   16.55 16.59 16.64 16.68 16.73 16.77 16.81 16.86 16.90 16.93 16.97 17.01 17.04 17.08 17.11 17.14 17.17 17.20 17.23 17.25 

    2   16.45 16.50 16.54 16.59 16.63 16.68 16.72 16.76 16.80 16.84 16.88 16.92 16.95 16.99 17.02 17.05 17.08 17.11 17.14 17.16 

    1   16.34 16.39 16.44 16.48 16.53 16.57 16.61 16.66 16.70 16.74 16.77 16.81 16.85 16.88 16.91 16.95 16.98 17.00 17.03 17.06 

    0   16.22 16.27 16.31 16.36 16.40 16.45 16.49 16.53 16.57 16.61 16.65 16.69 16.72 16.76 16.79 16.82 16.85 16.88 16.91 16.94 

 



396 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

   -1   16.08 16.13 16.17 16.22 16.27 16.31 16.35 16.40 16.44 16.48 16.51 16.55 16.59 16.62 16.65 16.69 16.72 16.74 16.77 16.80 

   -2   15.93 15.97 16.02 16.07 16.11 16.16 16.20 16.24 16.28 16.32 16.36 16.40 16.43 16.47 16.50 16.53 16.56 16.59 16.62 16.65 

   -3   15.76 15.81 15.86 15.90 15.95 15.99 16.03 16.08 16.12 16.16 16.19 16.23 16.27 16.30 16.33 16.37 16.40 16.42 16.45 16.48 

   -4   15.58 15.63 15.68 15.72 15.77 15.81 15.85 15.90 15.94 15.98 16.01 16.05 16.09 16.12 16.15 16.18 16.21 16.24 16.27 16.30 

   -5   15.39 15.44 15.48 15.53 15.57 15.62 15.66 15.70 15.74 15.78 15.82 15.86 15.89 15.92 15.96 15.99 16.02 16.04 16.07 16.10 

   -6   15.18 15.23 15.28 15.32 15.37 15.41 15.45 15.49 15.53 15.57 15.61 15.64 15.68 15.71 15.74 15.77 15.80 15.83 15.86 15.88 

   -7   14.96 15.01 15.06 15.10 15.15 15.19 15.23 15.27 15.31 15.35 15.39 15.42 15.45 15.49 15.52 15.55 15.58 15.60 15.63 15.65 

   -8   14.73 14.78 14.82 14.87 14.91 14.95 15.00 15.04 15.07 15.11 15.15 15.18 15.21 15.25 15.28 15.31 15.33 15.36 15.39 15.41 

   -9   14.49 14.53 14.58 14.62 14.66 14.71 14.75 14.79 14.82 14.86 14.90 14.93 14.96 14.99 15.02 15.05 15.08 15.10 15.13 15.15 

 

  -10   14.23 14.28 14.32 14.36 14.41 14.45 14.49 14.52 14.56 14.59 14.63 14.66 14.69 14.72 14.75 14.78 14.81 14.83 14.86 14.88 

  -11   13.96 14.01 14.05 14.09 14.13 14.17 14.21 14.25 14.28 14.32 14.35 14.38 14.41 14.44 14.47 14.49 14.52 14.54 14.57 14.59 

  -12   13.68 13.73 13.77 13.81 13.85 13.89 13.92 13.96 13.99 14.02 14.05 14.08 14.11 14.14 14.17 14.19 14.22 14.24 14.26 14.29 

  -13   13.39 13.43 13.47 13.51 13.55 13.59 13.62 13.65 13.69 13.72 13.75 13.77 13.80 13.83 13.85 13.88 13.90 13.92 13.94 13.96 

  -14   13.06 13.10 13.14 13.18 13.22 13.26 13.29 13.33 13.36 13.39 13.42 13.45 13.48 13.50 13.52 13.54 13.57 13.59 13.61 13.62 

  -15   12.68 12.72 12.76 12.80 12.84 12.88 12.91 12.95 12.98 13.01 13.05 13.08 13.11 13.14 13.16 13.19 13.21 13.23 13.25 13.27 

  -16   12.27 12.31 12.34 12.38 12.42 12.45 12.49 12.52 12.55 12.58 12.62 12.65 12.69 12.72 12.75 12.79 12.81 12.84 12.86 12.88 

  -17   11.84 11.87 11.90 11.94 11.97 12.00 12.02 12.05 12.08 12.11 12.15 12.19 12.23 12.27 12.31 12.35 12.39 12.42 12.44 12.45 

  -18   11.39 11.42 11.45 11.48 11.51 11.54 11.57 11.60 11.63 11.66 11.70 11.74 11.77 11.81 11.84 11.88 11.90 11.93 11.94 11.96 

  -19   10.94 10.98 11.01 11.05 11.08 11.12 11.15 11.18 11.20 11.23 11.25 11.28 11.29 11.31 11.33 11.36 11.39 11.41 11.43 11.44 

 

  -20   10.54 10.57 10.59 10.61 10.63 10.66 10.69 10.72 10.76 10.78 10.80 10.81 10.81 10.81 10.82 10.84 10.86 10.87 10.89 10.89 

  -21   10.14 10.16 10.18 10.19 10.21 10.23 10.25 10.27 10.29 10.30 10.30 10.30 10.29 10.29 10.29 10.30 10.31 10.33 10.34 10.35 

  -22    9.72  9.72  9.73  9.72  9.73  9.73  9.74  9.76  9.78  9.78  9.78  9.77  9.77  9.77  9.77  9.77  9.78  9.78  9.78  9.78 

  -23    9.24  9.24  9.24  9.24  9.24  9.24  9.25  9.25  9.25  9.25  9.24  9.22  9.22  9.21  9.21  9.20  9.21  9.20  9.18  9.17 

  -24    8.76  8.76  8.74  8.73  8.72  8.71  8.70  8.70  8.69  8.68  8.67  8.65  8.63  8.62  8.61  8.60  8.59  8.58  8.55  8.53 

  -25    8.27  8.25  8.23  8.21  8.19  8.16  8.15  8.13  8.12  8.10  8.08  8.05  8.03  8.01  7.99  7.97  7.95  7.92  7.88  7.86 

  -26    7.75  7.73  7.70  7.68  7.63  7.60  7.57  7.54  7.51  7.49  7.47  7.44  7.41  7.38  7.35  7.32  7.29  7.27  7.24  7.21 

  -27    7.18  7.16  7.13  7.10  7.06  7.03  6.99  6.96  6.93  6.91  6.87  6.84  6.81  6.78  6.75  6.73  6.70  6.68  6.66  6.64 

  -28    6.62  6.60  6.57  6.54  6.51  6.48  6.45  6.42  6.40  6.37  6.34  6.31  6.29  6.26  6.24  6.22  6.20  6.18  6.17  6.16 

  -29    6.12  6.10  6.08  6.06  6.03  6.01  5.98  5.96  5.93  5.91  5.90  5.88  5.86  5.84  5.82  5.80  5.79  5.77  5.76  5.75 

 

  -30    5.71  5.69  5.68  5.65  5.62  5.60  5.58  5.57  5.55  5.54  5.53  5.52  5.50  5.49  5.46  5.44  5.43  5.42  5.41  5.41 

  -31    5.35  5.33  5.32  5.30  5.27  5.26  5.24  5.23  5.21  5.20  5.20  5.19  5.17  5.16  5.13  5.11  5.09  5.07  5.06  5.06 

  -32    5.03  5.01  5.00  4.98  4.96  4.94  4.93  4.91  4.89  4.89  4.87  4.85  4.83  4.82  4.80  4.78  4.76  4.75  4.74  4.73 

  -33    4.72  4.70  4.68  4.66  4.65  4.63  4.61  4.60  4.58  4.57  4.56  4.54  4.52  4.51  4.49  4.47  4.46  4.43  4.42  4.40 

  -34    4.44  4.42  4.40  4.39  4.37  4.35  4.33  4.32  4.29  4.28  4.26  4.24  4.22  4.21  4.19  4.18  4.17  4.14  4.11  4.09 

  -35    4.18  4.16  4.13  4.12  4.11  4.09  4.07  4.05  4.02  4.00  3.97  3.95  3.92  3.90  3.88  3.86  3.84  3.81  3.78  3.75 

  -36    3.93  3.91  3.88  3.87  3.85  3.82  3.79  3.77  3.73  3.70  3.67  3.64  3.62  3.59  3.56  3.54  3.51  3.48  3.46  3.43 

  -37    3.66  3.63  3.60  3.58  3.55  3.52  3.49  3.46  3.42  3.39  3.35  3.32  3.30  3.27  3.25  3.22  3.20  3.18  3.16  3.14 

  -38    3.38  3.34  3.31  3.28  3.25  3.22  3.19  3.16  3.12  3.09  3.07  3.05  3.03  3.01  2.99  2.97  2.96  2.93  2.92  2.90 

  -39    3.10  3.06  3.03  3.01  2.98  2.96  2.94  2.92  2.89  2.87  2.84  2.82  2.80  2.79  2.76  2.74  2.72  2.70  2.68  2.66 

 



397 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           60    61    62    63    64    65    66    67    68    69    70    71    72    73    74    75    76    77    78    79 

 

  -40    2.87  2.83  2.81  2.78  2.77  2.74  2.73  2.71  2.69  2.66  2.63  2.61  2.58  2.56  2.53  2.51  2.49  2.46  2.44  2.42 

  -41    2.67  2.65  2.62  2.60  2.58  2.56  2.53  2.51  2.48  2.46  2.42  2.39  2.37  2.34  2.30  2.29  2.27  2.24  2.22  2.21 

  -42    2.49  2.47  2.44  2.41  2.38  2.35  2.32  2.29  2.27  2.24  2.21  2.19  2.16  2.13  2.10  2.08  2.06  2.04  2.01  2.00 

  -43    2.29  2.26  2.24  2.22  2.19  2.16  2.12  2.10  2.07  2.05  2.03  2.00  1.98  1.95  1.92  1.89  1.87  1.85  1.83  1.81 

  -44    2.10  2.07  2.05  2.02  2.00  1.97  1.95  1.93  1.90  1.88  1.86  1.84  1.81  1.79  1.76  1.73  1.71  1.68  1.65  1.63 

  -45    1.93  1.90  1.88  1.85  1.83  1.81  1.80  1.77  1.74  1.71  1.70  1.67  1.65  1.62  1.59  1.56  1.53  1.51  1.49  1.48 

  -46    1.78  1.75  1.73  1.70  1.68  1.66  1.64  1.61  1.58  1.55  1.53  1.51  1.49  1.47  1.44  1.42  1.39  1.37  1.35  1.33 

  -47    1.64  1.61  1.58  1.56  1.54  1.52  1.49  1.46  1.43  1.41  1.39  1.36  1.35  1.32  1.30  1.28  1.25  1.23  1.22  1.20 

  -48    1.50  1.48  1.45  1.43  1.41  1.39  1.36  1.33  1.31  1.28  1.25  1.23  1.21  1.20  1.17  1.16  1.14  1.11  1.09  1.07 

  -49    1.37  1.35  1.33  1.31  1.29  1.27  1.24  1.22  1.19  1.17  1.14  1.12  1.10  1.08  1.07  1.05  1.03  1.01  0.98  0.96 

 

  -50    1.25  1.23  1.21  1.19  1.17  1.15  1.13  1.11  1.08  1.06  1.03  1.00  0.99  0.97  0.96  0.94  0.93  0.90  0.88  0.86 

  -51    1.15  1.13  1.11  1.08  1.07  1.05  1.02  1.00  0.98  0.96  0.93  0.91  0.89  0.87  0.86  0.84  0.83  0.81  0.79  0.77 

  -52    1.05  1.03  1.01  0.99  0.97  0.95  0.93  0.90  0.89  0.87  0.84  0.82  0.80  0.78  0.76  0.74  0.73  0.71  0.70  0.68 

  -53    0.96  0.94  0.92  0.90  0.88  0.86  0.84  0.82  0.80  0.78  0.76  0.74  0.72  0.70  0.68  0.66  0.64  0.63  0.61  0.60 

  -54    0.88  0.86  0.83  0.81  0.79  0.77  0.75  0.73  0.72  0.70  0.68  0.66  0.64  0.62  0.60  0.59  0.57  0.56  0.54  0.53 

  -55    0.79  0.77  0.75  0.73  0.71  0.69  0.67  0.66  0.64  0.62  0.60  0.59  0.57  0.55  0.54  0.52  0.51  0.49  0.48  0.47 

  -56    0.71  0.70  0.68  0.66  0.64  0.62  0.61  0.59  0.57  0.56  0.54  0.52  0.51  0.49  0.48  0.46  0.45  0.44  0.43  0.41 

  -57    0.64  0.63  0.61  0.59  0.58  0.56  0.54  0.53  0.51  0.50  0.49  0.47  0.45  0.43  0.42  0.40  0.39  0.38  0.37  0.36 

  -58    0.58  0.57  0.55  0.54  0.52  0.50  0.48  0.47  0.45  0.43  0.42  0.41  0.39  0.38  0.37  0.35  0.33  0.32  0.32  0.31 

  -59    0.52  0.51  0.50  0.48  0.47  0.45  0.43  0.41  0.40  0.38  0.37  0.36  0.34  0.32  0.31  0.30  0.28  0.27  0.27  0.26 

 

  -60    0.47  0.46  0.44  0.43  0.41  0.40  0.38  0.36  0.35  0.33  0.31  0.30  0.29  0.27  0.26  0.25  0.23  0.23  0.22  0.21 

  -61    0.42  0.41  0.39  0.37  0.36  0.35  0.33  0.32  0.31  0.29  0.28  0.26  0.24  0.23  0.21  0.21  0.20  0.19  0.18  0.17 

  -62    0.37  0.36  0.34  0.32  0.31  0.30  0.29  0.28  0.27  0.25  0.24  0.22  0.20  0.19  0.18  0.17  0.16  0.15  0.14  0.13 

  -63    0.34  0.32  0.30  0.29  0.27  0.26  0.25  0.23  0.22  0.21  0.20  0.19  0.18  0.16  0.15  0.14  0.13  0.12  0.11  0.11 

  -64    0.30  0.28  0.26  0.25  0.23  0.22  0.21  0.20  0.18  0.17  0.16  0.15  0.15  0.14  0.13  0.12  0.10  0.10  0.09  0.08 

  -65    0.26  0.24  0.22  0.21  0.20  0.18  0.17  0.16  0.15  0.14  0.13  0.12  0.12  0.11  0.10  0.09  0.08  0.07  0.07  0.06 

  -66    0.22  0.21  0.19  0.18  0.17  0.15  0.15  0.14  0.12  0.11  0.11  0.10  0.09  0.09  0.08  0.07  0.06  0.05  0.05  0.05 

  -67    0.18  0.17  0.16  0.15  0.14  0.13  0.12  0.11  0.10  0.09  0.09  0.08  0.07  0.07  0.06  0.06  0.05  0.04  0.04  0.04 

  -68    0.16  0.15  0.14  0.13  0.12  0.11  0.09  0.09  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04 

  -69    0.13  0.13  0.12  0.11  0.10  0.09  0.08  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03 

 

  -70    0.11  0.10  0.09  0.09  0.08  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02 

  -71    0.09  0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02 

  -72    0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.01  0.01  0.01 

  -73    0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.00 

  -74    0.06  0.05  0.05  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00 

  -75    0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.00  0.00  0.00 

  -76    0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00 

  -77    0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00 

  -78    0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -80    0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.01  0.01  0.00  0.01  0.01  0.00  0.00  0.00 

  -84    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00 

  -85    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.00  0.01 

  -86    0.03  0.02  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.03  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01 

  -87    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02 

  -88    0.03  0.03  0.03  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -89    0.02  0.02  0.02  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 



398 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.01  0.01  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.01 

   82    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   81    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   80    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.03  0.03  0.04  0.03  0.03  0.03  0.04 

 

   79    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.05 

   78    0.05  0.06  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

   77    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

   76    0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.11  0.11 

   75    0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.14  0.14  0.15  0.15  0.15  0.15  0.16  0.16  0.15  0.15  0.15  0.15 

   74    0.18  0.18  0.19  0.19  0.18  0.18  0.18  0.18  0.18  0.18  0.19  0.19  0.19  0.20  0.21  0.21  0.21  0.21  0.21  0.20 

   73    0.23  0.23  0.23  0.23  0.23  0.23  0.24  0.24  0.23  0.23  0.24  0.24  0.24  0.25  0.26  0.26  0.26  0.25  0.25  0.25 

   72    0.28  0.28  0.28  0.29  0.29  0.30  0.30  0.30  0.29  0.29  0.29  0.29  0.30  0.30  0.31  0.32  0.32  0.31  0.31  0.31 

   71    0.34  0.34  0.35  0.35  0.35  0.36  0.36  0.36  0.35  0.35  0.35  0.36  0.36  0.36  0.37  0.37  0.37  0.37  0.37  0.37 

   70    0.41  0.41  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.42  0.43  0.43  0.43  0.43  0.43  0.44  0.44 

 

   69    0.48  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.50  0.50  0.51  0.51  0.51 

   68    0.56  0.56  0.56  0.56  0.56  0.56  0.56  0.56  0.57  0.57  0.57  0.57  0.57  0.57  0.57  0.58  0.58  0.58  0.59  0.59 

   67    0.64  0.64  0.64  0.64  0.64  0.64  0.65  0.65  0.64  0.65  0.65  0.65  0.65  0.65  0.65  0.66  0.66  0.67  0.67  0.68 

   66    0.73  0.73  0.74  0.74  0.74  0.74  0.74  0.74  0.74  0.74  0.74  0.74  0.74  0.74  0.75  0.75  0.76  0.76  0.76  0.77 

   65    0.83  0.83  0.83  0.84  0.84  0.84  0.84  0.84  0.84  0.84  0.84  0.84  0.84  0.85  0.85  0.85  0.86  0.86  0.87  0.87 

   64    0.93  0.94  0.94  0.94  0.94  0.95  0.95  0.95  0.95  0.95  0.95  0.95  0.96  0.96  0.97  0.97  0.98  0.98  0.99  0.99 

   63    1.05  1.05  1.06  1.06  1.06  1.07  1.06  1.07  1.07  1.07  1.07  1.08  1.08  1.09  1.09  1.09  1.10  1.10  1.11  1.12 

   62    1.18  1.19  1.19  1.19  1.20  1.20  1.20  1.20  1.20  1.20  1.21  1.21  1.21  1.22  1.22  1.23  1.24  1.24  1.25  1.25 

   61    1.32  1.33  1.34  1.34  1.34  1.35  1.34  1.35  1.35  1.35  1.36  1.37  1.36  1.37  1.37  1.37  1.38  1.39  1.39  1.40 

   60    1.48  1.49  1.49  1.50  1.50  1.50  1.50  1.51  1.51  1.52  1.52  1.53  1.52  1.53  1.53  1.54  1.54  1.55  1.56  1.56 

 

   59    1.65  1.66  1.66  1.66  1.66  1.66  1.66  1.67  1.67  1.68  1.70  1.70  1.70  1.71  1.71  1.72  1.72  1.73  1.73  1.73 

   58    1.85  1.85  1.85  1.85  1.85  1.85  1.85  1.86  1.87  1.87  1.88  1.89  1.90  1.90  1.90  1.91  1.91  1.92  1.92  1.92 

   57    2.04  2.04  2.05  2.05  2.05  2.05  2.05  2.05  2.06  2.07  2.08  2.09  2.10  2.10  2.11  2.11  2.11  2.12  2.12  2.12 

   56    2.25  2.25  2.26  2.26  2.26  2.27  2.27  2.28  2.28  2.29  2.29  2.30  2.31  2.31  2.32  2.33  2.34  2.34  2.35  2.35 

   55    2.46  2.47  2.48  2.49  2.49  2.50  2.51  2.51  2.52  2.52  2.52  2.53  2.54  2.54  2.56  2.57  2.58  2.58  2.59  2.59 

   54    2.71  2.71  2.72  2.73  2.73  2.75  2.75  2.76  2.76  2.77  2.77  2.77  2.78  2.78  2.79  2.81  2.82  2.83  2.84  2.84 

   53    2.97  2.97  2.97  2.98  2.99  3.00  3.01  3.02  3.02  3.02  3.02  3.03  3.04  3.05  3.06  3.07  3.08  3.09  3.09  3.10 

   52    3.23  3.24  3.24  3.24  3.26  3.26  3.27  3.27  3.29  3.29  3.30  3.30  3.31  3.32  3.33  3.34  3.35  3.36  3.36  3.37 

   51    3.52  3.52  3.53  3.53  3.55  3.56  3.57  3.58  3.59  3.59  3.60  3.61  3.62  3.63  3.65  3.65  3.67  3.68  3.68  3.69 

   50    3.85  3.85  3.87  3.87  3.88  3.89  3.90  3.91  3.93  3.93  3.95  3.95  3.96  3.97  3.97  3.97  3.98  4.00  4.00  4.01 

 

   49    4.20  4.20  4.22  4.22  4.24  4.25  4.26  4.26  4.27  4.28  4.28  4.28  4.28  4.30  4.31  4.31  4.32  4.34  4.34  4.36 

   48    4.54  4.54  4.55  4.56  4.58  4.58  4.59  4.60  4.60  4.61  4.61  4.61  4.62  4.64  4.65  4.66  4.67  4.68  4.69  4.71 

   47    4.86  4.87  4.88  4.89  4.90  4.91  4.92  4.93  4.94  4.95  4.96  4.96  4.97  4.99  5.00  5.02  5.02  5.03  5.04  5.06 

   46    5.21  5.22  5.22  5.23  5.24  5.25  5.27  5.28  5.29  5.30  5.31  5.32  5.34  5.36  5.37  5.38  5.39  5.40  5.41  5.42 

   45    5.56  5.57  5.58  5.58  5.60  5.61  5.62  5.64  5.65  5.67  5.68  5.69  5.70  5.72  5.73  5.74  5.75  5.76  5.78  5.79 

   44    5.94  5.95  5.96  5.96  5.98  5.99  6.00  6.01  6.03  6.04  6.05  6.06  6.07  6.09  6.10  6.12  6.13  6.16  6.17  6.19 

   43    6.34  6.35  6.37  6.38  6.39  6.41  6.41  6.43  6.45  6.46  6.47  6.49  6.50  6.51  6.53  6.55  6.57  6.60  6.62  6.63 

   42    6.81  6.82  6.84  6.86  6.88  6.89  6.91  6.91  6.93  6.95  6.97  6.99  7.01  7.02  7.03  7.05  7.07  7.10  7.12  7.14 

   41    7.35  7.37  7.40  7.43  7.45  7.46  7.48  7.50  7.51  7.54  7.56  7.57  7.59  7.61  7.62  7.65  7.68  7.71  7.73  7.75 

   40    8.00  8.01  8.04  8.06  8.09  8.11  8.13  8.15  8.18  8.20  8.22  8.25  8.26  8.29  8.31  8.32  8.35  8.38  8.39  8.42 

 



399 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   39    8.70  8.72  8.74  8.77  8.79  8.81  8.83  8.86  8.88  8.90  8.92  8.95  8.96  8.97  8.99  9.00  9.02  9.05  9.05  9.08 

   38    9.40  9.41  9.43  9.44  9.45  9.47  9.48  9.50  9.53  9.54  9.56  9.59  9.60  9.61  9.63  9.63  9.65  9.66  9.67  9.69 

   37   10.02 10.04 10.05 10.06 10.07 10.09 10.10 10.11 10.12 10.14 10.16 10.18 10.20 10.21 10.23 10.25 10.26 10.28 10.29 10.30 

   36   10.56 10.57 10.59 10.61 10.63 10.66 10.67 10.68 10.68 10.68 10.68 10.68 10.69 10.70 10.72 10.73 10.74 10.75 10.76 10.76 

   35   10.98 10.99 11.01 11.03 11.06 11.08 11.10 11.10 11.10 11.10 11.10 11.10 11.10 11.11 11.13 11.14 11.15 11.16 11.17 11.18 

   34   11.37 11.39 11.41 11.43 11.45 11.48 11.49 11.50 11.50 11.50 11.49 11.49 11.49 11.49 11.50 11.51 11.52 11.53 11.54 11.55 

   33   11.78 11.79 11.80 11.81 11.83 11.84 11.86 11.87 11.88 11.89 11.91 11.92 11.94 11.96 11.98 12.00 12.03 12.05 12.08 12.10 

   32   12.27 12.30 12.32 12.34 12.37 12.39 12.41 12.43 12.45 12.47 12.49 12.51 12.54 12.56 12.60 12.62 12.65 12.69 12.72 12.75 

   31   12.84 12.87 12.90 12.93 12.96 12.98 13.01 13.04 13.06 13.09 13.12 13.14 13.17 13.19 13.22 13.25 13.28 13.30 13.33 13.36 

   30   13.41 13.44 13.48 13.51 13.54 13.57 13.60 13.62 13.65 13.67 13.70 13.72 13.75 13.77 13.78 13.80 13.82 13.83 13.85 13.87 

 

   29   13.93 13.95 13.98 14.00 14.03 14.05 14.08 14.10 14.12 14.14 14.16 14.17 14.19 14.20 14.21 14.22 14.23 14.23 14.24 14.25 

   28   14.33 14.35 14.37 14.39 14.41 14.43 14.45 14.46 14.48 14.49 14.50 14.51 14.53 14.54 14.55 14.55 14.56 14.57 14.57 14.58 

   27   14.65 14.67 14.69 14.71 14.73 14.75 14.76 14.78 14.79 14.81 14.82 14.83 14.84 14.85 14.86 14.87 14.87 14.88 14.88 14.88 

   26   14.95 14.97 14.99 15.01 15.03 15.05 15.06 15.08 15.09 15.10 15.12 15.13 15.14 15.14 15.15 15.16 15.16 15.17 15.17 15.17 

   25   15.23 15.25 15.27 15.29 15.31 15.33 15.34 15.36 15.37 15.39 15.40 15.41 15.41 15.42 15.43 15.43 15.44 15.44 15.44 15.44 

   24   15.50 15.52 15.54 15.56 15.58 15.59 15.61 15.62 15.64 15.65 15.66 15.67 15.67 15.68 15.68 15.69 15.69 15.69 15.69 15.70 

   23   15.74 15.76 15.78 15.80 15.82 15.84 15.85 15.87 15.88 15.89 15.90 15.91 15.92 15.92 15.93 15.93 15.93 15.93 15.93 15.93 

   22   15.97 15.99 16.01 16.03 16.05 16.07 16.08 16.10 16.11 16.12 16.13 16.14 16.14 16.15 16.15 16.15 16.16 16.16 16.15 16.15 

   21   16.18 16.21 16.23 16.24 16.26 16.28 16.29 16.31 16.32 16.33 16.34 16.35 16.35 16.36 16.36 16.36 16.36 16.36 16.36 16.36 

   20   16.38 16.40 16.42 16.44 16.46 16.48 16.49 16.50 16.52 16.53 16.53 16.54 16.55 16.55 16.55 16.55 16.55 16.55 16.55 16.54 

 

   19   16.56 16.58 16.60 16.62 16.64 16.66 16.67 16.68 16.69 16.70 16.71 16.72 16.72 16.73 16.73 16.73 16.73 16.73 16.72 16.72 

   18   16.73 16.75 16.77 16.79 16.80 16.82 16.83 16.85 16.86 16.87 16.87 16.88 16.89 16.89 16.89 16.89 16.89 16.88 16.88 16.87 

   17   16.87 16.89 16.91 16.93 16.95 16.97 16.98 16.99 17.00 17.01 17.02 17.03 17.03 17.03 17.03 17.03 17.03 17.03 17.02 17.01 

   16   17.01 17.03 17.05 17.07 17.08 17.10 17.11 17.12 17.14 17.14 17.15 17.16 17.16 17.16 17.16 17.16 17.16 17.16 17.15 17.14 

   15   17.12 17.14 17.16 17.18 17.20 17.21 17.23 17.24 17.25 17.26 17.27 17.27 17.27 17.28 17.28 17.27 17.27 17.27 17.26 17.25 

   14   17.22 17.24 17.26 17.28 17.30 17.31 17.33 17.34 17.35 17.36 17.37 17.37 17.37 17.37 17.37 17.37 17.37 17.36 17.36 17.35 

   13   17.31 17.33 17.35 17.37 17.38 17.40 17.41 17.42 17.43 17.44 17.45 17.45 17.46 17.46 17.46 17.45 17.45 17.45 17.44 17.43 

   12   17.38 17.40 17.42 17.44 17.45 17.47 17.48 17.49 17.50 17.51 17.52 17.52 17.52 17.52 17.52 17.52 17.52 17.51 17.50 17.50 

   11   17.43 17.45 17.47 17.49 17.50 17.52 17.53 17.55 17.56 17.56 17.57 17.57 17.58 17.58 17.58 17.57 17.57 17.56 17.56 17.55 

   10   17.46 17.49 17.51 17.52 17.54 17.56 17.57 17.58 17.59 17.60 17.61 17.61 17.61 17.61 17.61 17.61 17.61 17.60 17.59 17.58 

 

    9   17.48 17.51 17.53 17.54 17.56 17.58 17.59 17.60 17.61 17.62 17.63 17.63 17.63 17.64 17.63 17.63 17.63 17.62 17.61 17.60 

    8   17.49 17.51 17.53 17.55 17.57 17.58 17.60 17.61 17.62 17.63 17.63 17.64 17.64 17.64 17.64 17.64 17.63 17.63 17.62 17.61 

    7   17.48 17.50 17.52 17.54 17.56 17.57 17.59 17.60 17.61 17.62 17.62 17.63 17.63 17.63 17.63 17.63 17.62 17.62 17.61 17.60 

    6   17.45 17.48 17.50 17.51 17.53 17.55 17.56 17.57 17.58 17.59 17.60 17.60 17.60 17.61 17.60 17.60 17.60 17.59 17.58 17.58 

    5   17.41 17.43 17.45 17.47 17.49 17.50 17.52 17.53 17.54 17.55 17.56 17.56 17.56 17.56 17.56 17.56 17.56 17.55 17.54 17.54 

    4   17.35 17.37 17.40 17.41 17.43 17.45 17.46 17.47 17.48 17.49 17.50 17.50 17.50 17.51 17.51 17.50 17.50 17.50 17.49 17.48 

    3   17.28 17.30 17.32 17.34 17.36 17.37 17.39 17.40 17.41 17.42 17.42 17.43 17.43 17.44 17.44 17.43 17.43 17.43 17.42 17.41 

    2   17.19 17.21 17.23 17.25 17.27 17.28 17.30 17.31 17.32 17.33 17.34 17.34 17.35 17.35 17.35 17.35 17.35 17.34 17.34 17.33 

    1   17.08 17.10 17.13 17.14 17.16 17.18 17.19 17.20 17.22 17.23 17.23 17.24 17.24 17.25 17.25 17.25 17.25 17.24 17.24 17.23 

    0   16.96 16.98 17.00 17.02 17.04 17.06 17.07 17.08 17.10 17.11 17.11 17.12 17.13 17.13 17.13 17.13 17.13 17.13 17.12 17.12 

 



400 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

   -1   16.82 16.84 16.87 16.89 16.90 16.92 16.94 16.95 16.96 16.97 16.98 16.99 16.99 17.00 17.00 17.00 17.00 17.00 16.99 16.99 

   -2   16.67 16.69 16.71 16.73 16.75 16.77 16.78 16.80 16.81 16.82 16.83 16.84 16.84 16.85 16.85 16.85 16.85 16.85 16.85 16.84 

   -3   16.50 16.52 16.55 16.57 16.58 16.60 16.62 16.63 16.64 16.65 16.66 16.67 16.68 16.68 16.69 16.69 16.69 16.69 16.69 16.68 

   -4   16.32 16.34 16.36 16.38 16.40 16.42 16.43 16.45 16.46 16.47 16.48 16.49 16.50 16.50 16.51 16.51 16.51 16.51 16.51 16.51 

   -5   16.12 16.14 16.17 16.19 16.20 16.22 16.24 16.25 16.26 16.28 16.29 16.29 16.30 16.31 16.31 16.32 16.32 16.32 16.32 16.32 

   -6   15.91 15.93 15.95 15.97 15.99 16.01 16.02 16.04 16.05 16.06 16.07 16.08 16.09 16.10 16.10 16.11 16.11 16.11 16.11 16.11 

   -7   15.68 15.70 15.72 15.74 15.76 15.78 15.79 15.81 15.82 15.83 15.85 15.85 15.86 15.87 15.88 15.88 15.89 15.89 15.89 15.89 

   -8   15.43 15.46 15.48 15.50 15.51 15.53 15.55 15.56 15.58 15.59 15.60 15.61 15.62 15.63 15.64 15.64 15.65 15.65 15.65 15.66 

   -9   15.17 15.20 15.22 15.24 15.25 15.27 15.29 15.30 15.31 15.33 15.34 15.35 15.36 15.37 15.38 15.38 15.39 15.40 15.40 15.40 

 

  -10   14.90 14.92 14.94 14.96 14.98 14.99 15.01 15.02 15.04 15.05 15.06 15.08 15.09 15.10 15.10 15.11 15.12 15.12 15.13 15.13 

  -11   14.61 14.63 14.65 14.67 14.69 14.70 14.72 14.73 14.74 14.76 14.77 14.78 14.79 14.80 14.81 14.82 14.83 14.84 14.84 14.85 

  -12   14.31 14.32 14.34 14.36 14.38 14.39 14.41 14.42 14.43 14.45 14.46 14.47 14.48 14.49 14.50 14.51 14.52 14.53 14.54 14.54 

  -13   13.98 14.00 14.02 14.03 14.05 14.07 14.08 14.09 14.11 14.12 14.13 14.14 14.16 14.17 14.18 14.19 14.20 14.20 14.21 14.22 

  -14   13.64 13.66 13.67 13.69 13.71 13.72 13.73 13.75 13.76 13.77 13.79 13.80 13.81 13.82 13.83 13.84 13.85 13.86 13.87 13.88 

  -15   13.28 13.30 13.31 13.33 13.34 13.36 13.37 13.38 13.39 13.41 13.42 13.43 13.44 13.45 13.46 13.47 13.48 13.49 13.50 13.51 

  -16   12.89 12.91 12.92 12.94 12.95 12.96 12.98 12.99 13.00 13.01 13.02 13.03 13.05 13.06 13.06 13.07 13.07 13.07 13.07 13.07 

  -17   12.47 12.48 12.49 12.51 12.52 12.53 12.54 12.56 12.57 12.58 12.59 12.60 12.61 12.62 12.63 12.64 12.64 12.64 12.64 12.64 

  -18   11.96 11.96 11.97 11.98 11.99 12.01 12.04 12.06 12.08 12.09 12.10 12.11 12.13 12.14 12.15 12.15 12.16 12.16 12.16 12.16 

  -19   11.44 11.44 11.44 11.45 11.46 11.48 11.50 11.52 11.54 11.55 11.56 11.57 11.58 11.59 11.60 11.62 11.63 11.64 11.65 11.66 

 

  -20   10.89 10.88 10.88 10.89 10.89 10.91 10.93 10.94 10.96 10.96 10.97 10.98 10.99 11.00 11.01 11.03 11.04 11.05 11.06 11.08 

  -21   10.35 10.35 10.36 10.36 10.36 10.36 10.37 10.38 10.38 10.39 10.40 10.40 10.41 10.43 10.43 10.44 10.45 10.47 10.47 10.49 

  -22    9.78  9.78  9.77  9.77  9.77  9.78  9.78  9.78  9.78  9.79  9.79  9.79  9.80  9.81  9.82  9.83  9.84  9.85  9.85  9.86 

  -23    9.17  9.15  9.14  9.15  9.15  9.14  9.14  9.15  9.14  9.14  9.14  9.14  9.15  9.15  9.16  9.17  9.18  9.18  9.19  9.20 

  -24    8.51  8.49  8.48  8.47  8.47  8.46  8.45  8.44  8.43  8.43  8.42  8.42  8.41  8.42  8.42  8.43  8.44  8.45  8.45  8.45 

  -25    7.83  7.80  7.79  7.78  7.77  7.76  7.74  7.74  7.73  7.72  7.72  7.71  7.70  7.70  7.70  7.70  7.71  7.72  7.73  7.73 

  -26    7.18  7.16  7.13  7.12  7.11  7.10  7.09  7.08  7.07  7.07  7.06  7.06  7.06  7.05  7.05  7.05  7.06  7.07  7.07  7.08 

  -27    6.61  6.59  6.57  6.56  6.55  6.55  6.54  6.53  6.53  6.52  6.52  6.51  6.51  6.51  6.51  6.51  6.51  6.52  6.52  6.53 

  -28    6.14  6.13  6.11  6.11  6.10  6.10  6.09  6.08  6.07  6.06  6.06  6.05  6.06  6.06  6.06  6.06  6.06  6.07  6.07  6.07 

  -29    5.74  5.74  5.73  5.72  5.72  5.72  5.70  5.69  5.68  5.67  5.67  5.67  5.66  5.66  5.66  5.66  5.66  5.67  5.67  5.67 

 

  -30    5.39  5.39  5.38  5.37  5.36  5.36  5.34  5.33  5.33  5.32  5.31  5.31  5.31  5.30  5.30  5.30  5.30  5.31  5.31  5.31 

  -31    5.04  5.04  5.02  5.01  5.00  5.00  4.98  4.98  4.97  4.96  4.95  4.95  4.94  4.94  4.93  4.93  4.94  4.93  4.94  4.94 

  -32    4.72  4.71  4.69  4.68  4.66  4.65  4.64  4.64  4.63  4.62  4.60  4.60  4.59  4.59  4.59  4.59  4.59  4.59  4.59  4.58 

  -33    4.40  4.37  4.37  4.35  4.33  4.31  4.30  4.28  4.27  4.26  4.24  4.24  4.23  4.22  4.22  4.22  4.21  4.20  4.19  4.18 

  -34    4.07  4.05  4.04  4.02  3.99  3.97  3.95  3.93  3.91  3.90  3.88  3.87  3.86  3.86  3.85  3.86  3.84  3.83  3.83  3.82 

  -35    3.72  3.70  3.68  3.66  3.65  3.63  3.61  3.59  3.57  3.55  3.54  3.53  3.52  3.51  3.51  3.50  3.49  3.48  3.48  3.47 

  -36    3.39  3.37  3.34  3.33  3.32  3.31  3.30  3.28  3.26  3.24  3.23  3.20  3.20  3.20  3.19  3.19  3.19  3.18  3.18  3.18 

  -37    3.12  3.09  3.06  3.04  3.04  3.04  3.02  3.02  3.00  2.98  2.97  2.95  2.94  2.93  2.93  2.92  2.91  2.91  2.90  2.89 

  -38    2.87  2.85  2.82  2.80  2.79  2.78  2.76  2.75  2.73  2.71  2.69  2.68  2.66  2.65  2.64  2.64  2.63  2.63  2.62  2.62 

  -39    2.63  2.61  2.59  2.56  2.54  2.52  2.50  2.49  2.48  2.47  2.45  2.44  2.42  2.41  2.40  2.39  2.39  2.38  2.37  2.37 

 



401 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

           80    81    82    83    84    85    86    87    88    89    90    91    92    93    94    95    96    97    98    99 

 

  -40    2.39  2.37  2.35  2.32  2.30  2.28  2.26  2.25  2.24  2.23  2.21  2.20  2.19  2.18  2.17  2.16  2.15  2.14  2.13  2.12 

  -41    2.18  2.16  2.13  2.11  2.09  2.07  2.05  2.04  2.03  2.01  2.00  1.99  1.97  1.96  1.95  1.94  1.94  1.93  1.92  1.91 

  -42    1.97  1.96  1.93  1.91  1.90  1.88  1.85  1.84  1.83  1.81  1.80  1.79  1.77  1.76  1.75  1.74  1.74  1.73  1.72  1.71 

  -43    1.79  1.78  1.76  1.74  1.72  1.70  1.67  1.66  1.64  1.62  1.60  1.59  1.58  1.56  1.55  1.55  1.54  1.54  1.54  1.53 

  -44    1.61  1.59  1.57  1.55  1.54  1.53  1.51  1.49  1.48  1.46  1.44  1.43  1.41  1.40  1.39  1.38  1.38  1.37  1.37  1.36 

  -45    1.46  1.44  1.43  1.40  1.38  1.37  1.35  1.33  1.32  1.31  1.29  1.27  1.26  1.25  1.23  1.23  1.22  1.22  1.21  1.21 

  -46    1.31  1.30  1.28  1.25  1.24  1.23  1.21  1.19  1.18  1.17  1.15  1.14  1.13  1.12  1.10  1.09  1.09  1.08  1.06  1.06 

  -47    1.18  1.16  1.14  1.12  1.11  1.09  1.07  1.06  1.05  1.03  1.02  1.01  1.00  0.99  0.97  0.96  0.95  0.94  0.93  0.93 

  -48    1.05  1.03  1.02  1.00  0.98  0.97  0.96  0.94  0.93  0.91  0.90  0.89  0.88  0.86  0.86  0.85  0.84  0.83  0.82  0.81 

  -49    0.95  0.93  0.91  0.90  0.88  0.86  0.85  0.83  0.82  0.81  0.79  0.77  0.77  0.75  0.74  0.74  0.73  0.72  0.72  0.71 

 

  -50    0.85  0.83  0.81  0.80  0.78  0.77  0.75  0.73  0.72  0.71  0.69  0.68  0.67  0.66  0.65  0.64  0.64  0.63  0.62  0.61 

  -51    0.75  0.74  0.72  0.71  0.69  0.68  0.66  0.65  0.63  0.62  0.61  0.59  0.58  0.58  0.57  0.56  0.55  0.54  0.53  0.52 

  -52    0.67  0.65  0.63  0.62  0.61  0.59  0.58  0.57  0.55  0.54  0.53  0.52  0.51  0.50  0.49  0.48  0.47  0.46  0.45  0.44 

  -53    0.59  0.57  0.56  0.55  0.53  0.52  0.51  0.50  0.48  0.47  0.46  0.45  0.44  0.43  0.42  0.41  0.40  0.39  0.37  0.37 

  -54    0.52  0.50  0.49  0.48  0.47  0.45  0.44  0.43  0.42  0.41  0.39  0.38  0.37  0.37  0.35  0.35  0.33  0.32  0.31  0.31 

  -55    0.45  0.44  0.43  0.41  0.40  0.38  0.37  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.29  0.29  0.28  0.27  0.25  0.25 

  -56    0.39  0.38  0.37  0.35  0.34  0.33  0.32  0.30  0.29  0.28  0.27  0.27  0.26  0.24  0.23  0.23  0.21  0.21  0.20  0.20 

  -57    0.34  0.32  0.31  0.30  0.28  0.27  0.26  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.18  0.18  0.16  0.16  0.15  0.15 

  -58    0.29  0.28  0.27  0.25  0.23  0.22  0.21  0.21  0.20  0.19  0.18  0.17  0.16  0.14  0.14  0.13  0.12  0.11  0.11  0.11 

  -59    0.25  0.24  0.23  0.20  0.19  0.17  0.16  0.15  0.15  0.14  0.13  0.12  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.08 

 

  -60    0.20  0.19  0.18  0.16  0.15  0.13  0.12  0.11  0.11  0.11  0.10  0.09  0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.06 

  -61    0.16  0.16  0.14  0.13  0.11  0.11  0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05 

  -62    0.12  0.11  0.11  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.03 

  -63    0.10  0.10  0.09  0.08  0.08  0.07  0.06  0.06  0.06  0.06  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02 

  -64    0.08  0.07  0.07  0.07  0.06  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.01  0.01 

  -65    0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.00 

  -66    0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00 

  -67    0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -68    0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -69    0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -70    0.02  0.02  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -86    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -87    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -88    0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -89    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 



402 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.01 

   82    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   81    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   80    0.03  0.03  0.03  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03 

 

   79    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

   78    0.07  0.07  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.07  0.07  0.07  0.07  0.07  0.07 

   77    0.08  0.08  0.08  0.08  0.09  0.08  0.09  0.08  0.08  0.09  0.09  0.09  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09 

   76    0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.11  0.12  0.12  0.12  0.12  0.13  0.12  0.12  0.13  0.12  0.13  0.13  0.12 

   75    0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.16  0.15  0.15  0.16  0.16  0.16  0.16  0.17  0.16  0.16  0.16  0.15 

   74    0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.21  0.21  0.21  0.20  0.21  0.20  0.20  0.21  0.22  0.22  0.22  0.22  0.21 

   73    0.25  0.25  0.25  0.25  0.26  0.26  0.26  0.27  0.26  0.26  0.25  0.26  0.25  0.26  0.26  0.27  0.27  0.27  0.27  0.27 

   72    0.31  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.31  0.32  0.31  0.32  0.32  0.33  0.34  0.34  0.34  0.34 

   71    0.37  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.39  0.39  0.38  0.39  0.39  0.39  0.39  0.39  0.40  0.40  0.40  0.41 

   70    0.44  0.44  0.44  0.45  0.45  0.45  0.45  0.45  0.45  0.46  0.46  0.46  0.46  0.46  0.46  0.47  0.47  0.47  0.47  0.47 

 

   69    0.51  0.51  0.51  0.52  0.52  0.52  0.52  0.53  0.53  0.53  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.55  0.55  0.55 

   68    0.59  0.59  0.59  0.60  0.60  0.61  0.61  0.61  0.61  0.61  0.61  0.62  0.62  0.62  0.63  0.63  0.63  0.63  0.63  0.63 

   67    0.68  0.68  0.68  0.69  0.69  0.69  0.69  0.70  0.70  0.70  0.70  0.71  0.71  0.72  0.72  0.72  0.72  0.72  0.73  0.73 

   66    0.77  0.77  0.78  0.78  0.79  0.79  0.79  0.79  0.79  0.80  0.80  0.80  0.81  0.81  0.81  0.82  0.82  0.82  0.83  0.84 

   65    0.88  0.88  0.89  0.89  0.89  0.90  0.90  0.90  0.90  0.91  0.91  0.91  0.92  0.92  0.92  0.93  0.93  0.94  0.94  0.95 

   64    1.00  1.00  1.01  1.01  1.02  1.02  1.03  1.02  1.02  1.03  1.03  1.03  1.04  1.05  1.05  1.06  1.06  1.07  1.07  1.07 

   63    1.12  1.13  1.13  1.14  1.14  1.15  1.15  1.16  1.16  1.17  1.17  1.17  1.18  1.19  1.20  1.20  1.21  1.21  1.21  1.21 

   62    1.26  1.26  1.27  1.28  1.29  1.30  1.30  1.30  1.30  1.31  1.31  1.32  1.33  1.34  1.34  1.35  1.36  1.36  1.36  1.36 

   61    1.40  1.41  1.42  1.43  1.44  1.45  1.45  1.45  1.46  1.47  1.47  1.48  1.49  1.51  1.51  1.52  1.52  1.52  1.53  1.53 

   60    1.57  1.57  1.58  1.60  1.61  1.61  1.62  1.62  1.63  1.63  1.64  1.65  1.66  1.67  1.68  1.69  1.69  1.70  1.70  1.71 

 

   59    1.74  1.75  1.76  1.77  1.78  1.79  1.79  1.80  1.81  1.82  1.83  1.85  1.86  1.86  1.87  1.87  1.87  1.88  1.89  1.89 

   58    1.93  1.94  1.95  1.96  1.97  1.98  1.99  1.99  2.00  2.00  2.01  2.03  2.03  2.04  2.06  2.06  2.06  2.08  2.09  2.10 

   57    2.13  2.14  2.15  2.16  2.17  2.18  2.19  2.20  2.21  2.22  2.23  2.24  2.25  2.26  2.28  2.29  2.29  2.31  2.32  2.33 

   56    2.35  2.37  2.37  2.38  2.39  2.41  2.42  2.42  2.43  2.44  2.46  2.47  2.48  2.49  2.51  2.52  2.53  2.55  2.57  2.58 

   55    2.60  2.61  2.61  2.62  2.63  2.63  2.65  2.65  2.67  2.69  2.70  2.72  2.73  2.74  2.75  2.77  2.78  2.80  2.82  2.83 

   54    2.84  2.86  2.87  2.87  2.87  2.89  2.90  2.91  2.93  2.95  2.96  2.97  2.99  3.00  3.01  3.02  3.04  3.06  3.08  3.09 

   53    3.10  3.11  3.12  3.13  3.14  3.16  3.17  3.19  3.20  3.22  3.23  3.24  3.26  3.27  3.28  3.30  3.32  3.34  3.36  3.37 

   52    3.38  3.39  3.40  3.42  3.43  3.45  3.47  3.49  3.51  3.52  3.53  3.55  3.56  3.58  3.60  3.62  3.64  3.66  3.68  3.69 

   51    3.71  3.72  3.72  3.75  3.76  3.77  3.79  3.82  3.83  3.84  3.85  3.87  3.88  3.89  3.91  3.93  3.95  3.97  4.00  4.02 

   50    4.04  4.05  4.05  4.07  4.08  4.10  4.12  4.15  4.16  4.18  4.19  4.21  4.22  4.23  4.25  4.27  4.28  4.31  4.34  4.37 

 

   49    4.38  4.39  4.40  4.42  4.43  4.44  4.47  4.49  4.51  4.53  4.54  4.56  4.58  4.59  4.60  4.62  4.63  4.66  4.69  4.71 

   48    4.73  4.74  4.75  4.77  4.78  4.80  4.82  4.84  4.86  4.88  4.90  4.91  4.94  4.95  4.96  4.97  4.99  5.00  5.03  5.05 

   47    5.08  5.10  5.12  5.13  5.14  5.16  5.17  5.19  5.21  5.23  5.25  5.27  5.29  5.30  5.32  5.33  5.34  5.36  5.38  5.40 

   46    5.44  5.46  5.48  5.49  5.51  5.53  5.54  5.55  5.56  5.58  5.59  5.61  5.63  5.64  5.66  5.67  5.69  5.71  5.73  5.75 

   45    5.80  5.81  5.84  5.85  5.87  5.89  5.91  5.92  5.94  5.94  5.96  5.98  6.00  6.01  6.04  6.06  6.08  6.10  6.12  6.14 

   44    6.20  6.21  6.23  6.24  6.27  6.29  6.31  6.32  6.34  6.35  6.37  6.40  6.41  6.44  6.46  6.49  6.51  6.54  6.56  6.59 

   43    6.65  6.66  6.67  6.69  6.71  6.73  6.75  6.77  6.80  6.82  6.85  6.88  6.90  6.93  6.96  7.00  7.03  7.06  7.09  7.12 

   42    7.16  7.18  7.20  7.22  7.24  7.27  7.29  7.31  7.34  7.37  7.40  7.44  7.48  7.51  7.55  7.59  7.63  7.66  7.70  7.73 

   41    7.78  7.79  7.81  7.84  7.87  7.90  7.93  7.96  8.00  8.02  8.05  8.09  8.13  8.16  8.20  8.23  8.27  8.30  8.34  8.37 

   40    8.44  8.46  8.48  8.51  8.53  8.57  8.60  8.62  8.66  8.68  8.71  8.74  8.78  8.81  8.84  8.87  8.90  8.93  8.96  9.00 

 



403 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   39    9.09  9.11  9.12  9.15  9.17  9.20  9.23  9.26  9.29  9.32  9.35  9.38  9.41  9.43  9.46  9.49  9.52  9.55  9.59  9.62 

   38    9.71  9.73  9.74  9.76  9.79  9.81  9.83  9.86  9.89  9.93  9.96 10.00 10.03 10.07 10.10 10.13 10.16 10.18 10.21 10.23 

   37   10.31 10.33 10.35 10.38 10.40 10.43 10.44 10.45 10.46 10.47 10.48 10.51 10.54 10.56 10.58 10.60 10.62 10.64 10.66 10.66 

   36   10.78 10.79 10.81 10.84 10.86 10.88 10.89 10.90 10.90 10.90 10.91 10.93 10.95 10.97 10.98 11.00 11.02 11.03 11.04 11.05 

   35   11.19 11.20 11.22 11.25 11.27 11.28 11.29 11.30 11.30 11.29 11.30 11.30 11.32 11.33 11.34 11.35 11.36 11.38 11.40 11.42 

   34   11.57 11.58 11.60 11.62 11.63 11.65 11.68 11.70 11.73 11.76 11.79 11.81 11.85 11.87 11.91 11.93 11.96 11.99 12.02 12.05 

   33   12.13 12.15 12.18 12.21 12.23 12.26 12.29 12.33 12.36 12.40 12.44 12.47 12.51 12.54 12.56 12.59 12.61 12.63 12.65 12.67 

   32   12.78 12.81 12.83 12.86 12.89 12.91 12.94 12.97 13.00 13.03 13.06 13.09 13.11 13.14 13.16 13.17 13.19 13.20 13.21 13.22 

   31   13.39 13.42 13.44 13.46 13.48 13.50 13.51 13.53 13.55 13.56 13.58 13.59 13.60 13.61 13.61 13.61 13.61 13.61 13.61 13.61 

   30   13.89 13.90 13.91 13.92 13.93 13.94 13.94 13.94 13.95 13.95 13.95 13.95 13.95 13.95 13.95 13.94 13.94 13.94 13.93 13.93 

 

   29   14.25 14.26 14.26 14.27 14.27 14.27 14.27 14.27 14.27 14.27 14.27 14.27 14.27 14.26 14.26 14.25 14.25 14.24 14.23 14.22 

   28   14.58 14.58 14.58 14.58 14.59 14.59 14.59 14.58 14.58 14.58 14.58 14.57 14.57 14.56 14.55 14.54 14.53 14.53 14.52 14.51 

   27   14.88 14.89 14.89 14.89 14.88 14.88 14.88 14.88 14.87 14.87 14.86 14.85 14.85 14.84 14.83 14.82 14.81 14.79 14.78 14.77 

   26   15.17 15.17 15.17 15.17 15.16 15.16 15.16 15.15 15.14 15.14 15.13 15.12 15.11 15.10 15.09 15.07 15.06 15.05 15.03 15.02 

   25   15.44 15.44 15.44 15.43 15.43 15.42 15.42 15.41 15.40 15.39 15.38 15.37 15.36 15.35 15.33 15.32 15.30 15.29 15.27 15.25 

   24   15.69 15.69 15.69 15.68 15.67 15.67 15.66 15.65 15.64 15.63 15.62 15.60 15.59 15.58 15.56 15.54 15.53 15.51 15.49 15.47 

   23   15.93 15.92 15.92 15.91 15.90 15.89 15.88 15.87 15.86 15.85 15.84 15.82 15.81 15.79 15.77 15.76 15.74 15.72 15.70 15.67 

   22   16.15 16.14 16.13 16.13 16.12 16.11 16.10 16.08 16.07 16.06 16.04 16.03 16.01 15.99 15.97 15.95 15.93 15.91 15.89 15.86 

   21   16.35 16.34 16.34 16.33 16.32 16.30 16.29 16.28 16.26 16.25 16.23 16.21 16.19 16.18 16.16 16.14 16.11 16.09 16.07 16.04 

   20   16.54 16.53 16.52 16.51 16.50 16.49 16.47 16.46 16.44 16.42 16.41 16.39 16.37 16.35 16.33 16.30 16.28 16.26 16.23 16.20 

 

   19   16.71 16.70 16.69 16.68 16.67 16.65 16.64 16.62 16.60 16.59 16.57 16.55 16.53 16.50 16.48 16.46 16.43 16.41 16.38 16.35 

   18   16.86 16.86 16.84 16.83 16.82 16.81 16.79 16.77 16.75 16.73 16.71 16.69 16.67 16.65 16.62 16.60 16.57 16.55 16.52 16.49 

   17   17.01 17.00 16.98 16.97 16.96 16.94 16.92 16.91 16.89 16.87 16.85 16.82 16.80 16.78 16.75 16.73 16.70 16.67 16.64 16.61 

   16   17.13 17.12 17.11 17.10 17.08 17.06 17.05 17.03 17.01 16.99 16.96 16.94 16.92 16.89 16.87 16.84 16.81 16.78 16.75 16.72 

   15   17.24 17.23 17.22 17.21 17.19 17.17 17.15 17.13 17.11 17.09 17.07 17.05 17.02 17.00 16.97 16.94 16.91 16.88 16.85 16.82 

   14   17.34 17.33 17.31 17.30 17.28 17.27 17.25 17.23 17.21 17.18 17.16 17.14 17.11 17.08 17.06 17.03 17.00 16.97 16.94 16.90 

   13   17.42 17.41 17.39 17.38 17.36 17.34 17.32 17.30 17.28 17.26 17.24 17.21 17.18 17.16 17.13 17.10 17.07 17.04 17.01 16.97 

   12   17.48 17.47 17.46 17.44 17.42 17.41 17.39 17.37 17.34 17.32 17.30 17.27 17.25 17.22 17.19 17.16 17.13 17.10 17.07 17.03 

   11   17.53 17.52 17.51 17.49 17.47 17.46 17.44 17.42 17.39 17.37 17.35 17.32 17.29 17.27 17.24 17.21 17.18 17.14 17.11 17.08 

   10   17.57 17.56 17.54 17.53 17.51 17.49 17.47 17.45 17.43 17.41 17.38 17.35 17.33 17.30 17.27 17.24 17.21 17.18 17.14 17.11 

 

    9   17.59 17.58 17.56 17.55 17.53 17.51 17.49 17.47 17.45 17.43 17.40 17.37 17.35 17.32 17.29 17.26 17.23 17.20 17.17 17.13 

    8   17.60 17.59 17.57 17.56 17.54 17.52 17.50 17.48 17.46 17.43 17.41 17.38 17.36 17.33 17.30 17.27 17.24 17.21 17.17 17.14 

    7   17.59 17.58 17.56 17.55 17.53 17.51 17.49 17.47 17.45 17.42 17.40 17.37 17.35 17.32 17.29 17.26 17.23 17.20 17.17 17.13 

    6   17.57 17.55 17.54 17.52 17.51 17.49 17.47 17.45 17.43 17.40 17.38 17.35 17.33 17.30 17.27 17.24 17.21 17.18 17.15 17.12 

    5   17.53 17.51 17.50 17.49 17.47 17.45 17.43 17.41 17.39 17.37 17.34 17.32 17.29 17.27 17.24 17.21 17.18 17.15 17.12 17.08 

    4   17.47 17.46 17.45 17.43 17.42 17.40 17.38 17.36 17.34 17.32 17.29 17.27 17.24 17.22 17.19 17.16 17.13 17.10 17.07 17.04 

    3   17.40 17.39 17.38 17.37 17.35 17.33 17.32 17.30 17.28 17.25 17.23 17.21 17.18 17.16 17.13 17.10 17.08 17.05 17.02 16.99 

    2   17.32 17.31 17.30 17.29 17.27 17.25 17.24 17.22 17.20 17.18 17.15 17.13 17.11 17.08 17.06 17.03 17.00 16.97 16.94 16.91 

    1   17.22 17.21 17.20 17.19 17.18 17.16 17.14 17.12 17.11 17.09 17.06 17.04 17.02 16.99 16.97 16.94 16.91 16.89 16.86 16.83 

    0   17.11 17.10 17.09 17.08 17.07 17.05 17.03 17.02 17.00 16.98 16.96 16.94 16.92 16.89 16.87 16.84 16.82 16.79 16.76 16.73 

 



404 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

   -1   16.98 16.97 16.96 16.95 16.94 16.93 16.91 16.90 16.88 16.86 16.84 16.82 16.80 16.77 16.75 16.73 16.70 16.68 16.65 16.62 

   -2   16.84 16.83 16.82 16.81 16.80 16.79 16.77 16.76 16.74 16.73 16.71 16.69 16.67 16.64 16.62 16.60 16.58 16.55 16.53 16.50 

   -3   16.68 16.67 16.66 16.66 16.65 16.63 16.62 16.61 16.59 16.58 16.56 16.54 16.52 16.50 16.48 16.46 16.43 16.41 16.39 16.36 

   -4   16.50 16.50 16.49 16.49 16.48 16.47 16.45 16.44 16.43 16.41 16.40 16.38 16.36 16.34 16.32 16.30 16.28 16.26 16.23 16.21 

   -5   16.32 16.31 16.31 16.30 16.29 16.28 16.27 16.26 16.25 16.23 16.22 16.20 16.19 16.17 16.15 16.13 16.11 16.09 16.06 16.04 

   -6   16.11 16.11 16.10 16.10 16.09 16.09 16.08 16.06 16.05 16.04 16.03 16.01 15.99 15.98 15.96 15.94 15.92 15.90 15.88 15.86 

   -7   15.89 15.89 15.89 15.88 15.88 15.87 15.86 15.85 15.84 15.83 15.82 15.80 15.79 15.77 15.76 15.74 15.72 15.70 15.68 15.66 

   -8   15.66 15.66 15.65 15.65 15.65 15.64 15.63 15.63 15.62 15.61 15.59 15.58 15.57 15.56 15.54 15.52 15.51 15.49 15.47 15.45 

   -9   15.40 15.40 15.40 15.40 15.40 15.39 15.39 15.38 15.37 15.37 15.36 15.35 15.33 15.32 15.31 15.29 15.27 15.26 15.24 15.22 

 

  -10   15.14 15.14 15.14 15.14 15.13 15.13 15.13 15.12 15.12 15.11 15.10 15.09 15.08 15.07 15.05 15.04 15.03 15.01 14.99 14.98 

  -11   14.85 14.85 14.85 14.85 14.85 14.85 14.85 14.84 14.84 14.83 14.83 14.82 14.81 14.80 14.78 14.77 14.76 14.74 14.73 14.72 

  -12   14.55 14.55 14.55 14.55 14.55 14.55 14.55 14.55 14.54 14.54 14.53 14.53 14.52 14.51 14.50 14.49 14.48 14.46 14.45 14.44 

  -13   14.22 14.23 14.23 14.24 14.24 14.24 14.24 14.24 14.23 14.23 14.22 14.22 14.21 14.20 14.19 14.18 14.17 14.16 14.15 14.14 

  -14   13.88 13.89 13.89 13.90 13.90 13.90 13.90 13.90 13.90 13.89 13.89 13.89 13.88 13.87 13.87 13.86 13.85 13.84 13.82 13.81 

  -15   13.51 13.52 13.53 13.53 13.53 13.54 13.54 13.54 13.54 13.53 13.53 13.52 13.52 13.51 13.50 13.49 13.48 13.47 13.46 13.44 

  -16   13.08 13.09 13.09 13.09 13.10 13.10 13.10 13.10 13.10 13.09 13.09 13.08 13.07 13.06 13.05 13.04 13.03 13.02 13.00 12.99 

  -17   12.63 12.62 12.61 12.60 12.58 12.57 12.56 12.55 12.54 12.53 12.52 12.51 12.50 12.48 12.47 12.46 12.45 12.44 12.43 12.41 

  -18   12.15 12.15 12.14 12.13 12.11 12.10 12.09 12.07 12.05 12.02 11.99 11.96 11.93 11.91 11.89 11.87 11.85 11.84 11.81 11.80 

  -19   11.66 11.65 11.65 11.64 11.63 11.62 11.61 11.60 11.58 11.55 11.53 11.51 11.48 11.45 11.43 11.41 11.39 11.38 11.36 11.35 

 

  -20   11.09 11.10 11.11 11.12 11.13 11.13 11.14 11.13 11.12 11.11 11.09 11.07 11.05 11.03 11.00 10.98 10.97 10.96 10.95 10.94 

  -21   10.50 10.50 10.51 10.51 10.52 10.52 10.53 10.53 10.53 10.53 10.54 10.53 10.53 10.52 10.52 10.51 10.50 10.50 10.49 10.48 

  -22    9.87  9.87  9.88  9.89  9.89  9.90  9.91  9.91  9.91  9.91  9.91  9.91  9.91  9.90  9.90  9.90  9.90  9.89  9.89  9.88 

  -23    9.20  9.20  9.21  9.22  9.22  9.23  9.24  9.24  9.25  9.25  9.25  9.25  9.25  9.24  9.25  9.25  9.25  9.24  9.24  9.24 

  -24    8.46  8.46  8.47  8.48  8.49  8.50  8.51  8.52  8.53  8.54  8.55  8.56  8.55  8.55  8.56  8.55  8.56  8.56  8.56  8.56 

  -25    7.73  7.74  7.74  7.75  7.75  7.77  7.77  7.78  7.79  7.80  7.81  7.82  7.82  7.82  7.83  7.82  7.83  7.83  7.83  7.83 

  -26    7.08  7.09  7.09  7.10  7.10  7.11  7.11  7.12  7.13  7.13  7.14  7.15  7.15  7.15  7.16  7.16  7.16  7.17  7.17  7.17 

  -27    6.53  6.54  6.54  6.54  6.55  6.56  6.56  6.57  6.58  6.57  6.57  6.57  6.57  6.57  6.58  6.58  6.59  6.60  6.61  6.61 

  -28    6.07  6.07  6.06  6.07  6.07  6.08  6.08  6.09  6.09  6.08  6.08  6.08  6.09  6.09  6.10  6.11  6.12  6.13  6.14  6.15 

  -29    5.66  5.67  5.65  5.65  5.65  5.66  5.66  5.66  5.67  5.66  5.66  5.66  5.66  5.67  5.67  5.69  5.70  5.71  5.73  5.73 

 

  -30    5.31  5.30  5.29  5.28  5.28  5.29  5.29  5.29  5.29  5.31  5.30  5.31  5.32  5.33  5.32  5.34  5.34  5.34  5.34  5.34 

  -31    4.93  4.93  4.94  4.93  4.93  4.94  4.94  4.94  4.95  4.96  4.97  4.97  4.98  4.98  4.97  4.98  4.98  4.99  4.99  4.99 

  -32    4.58  4.57  4.58  4.59  4.59  4.60  4.60  4.61  4.61  4.62  4.63  4.63  4.63  4.64  4.64  4.64  4.64  4.65  4.65  4.66 

  -33    4.17  4.17  4.18  4.18  4.19  4.20  4.20  4.20  4.21  4.21  4.22  4.23  4.23  4.24  4.25  4.24  4.25  4.26  4.27  4.28 

  -34    3.81  3.81  3.81  3.80  3.80  3.81  3.82  3.82  3.82  3.82  3.82  3.82  3.83  3.84  3.85  3.86  3.87  3.87  3.88  3.89 

  -35    3.46  3.46  3.46  3.46  3.45  3.45  3.46  3.46  3.46  3.46  3.46  3.46  3.47  3.48  3.49  3.49  3.50  3.51  3.51  3.52 

  -36    3.18  3.17  3.18  3.17  3.16  3.16  3.16  3.16  3.16  3.16  3.15  3.16  3.18  3.18  3.19  3.20  3.21  3.21  3.21  3.22 

  -37    2.90  2.90  2.90  2.89  2.88  2.88  2.87  2.87  2.88  2.88  2.88  2.89  2.90  2.90  2.90  2.91  2.91  2.91  2.92  2.92 

  -38    2.62  2.62  2.61  2.60  2.59  2.59  2.59  2.59  2.60  2.60  2.60  2.61  2.62  2.63  2.63  2.63  2.63  2.62  2.63  2.63 

  -39    2.36  2.36  2.35  2.34  2.34  2.33  2.33  2.33  2.34  2.34  2.34  2.35  2.35  2.36  2.36  2.36  2.36  2.36  2.36  2.37 

 



405 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          100   101   102   103   104   105   106   107   108   109   110   111   112   113   114   115   116   117   118   119 

 

  -40    2.12  2.11  2.10  2.10  2.09  2.10  2.10  2.10  2.10  2.10  2.10  2.10  2.11  2.11  2.12  2.12  2.12  2.12  2.12  2.13 

  -41    1.91  1.90  1.89  1.89  1.89  1.89  1.88  1.89  1.89  1.88  1.87  1.88  1.89  1.89  1.89  1.90  1.90  1.90  1.90  1.91 

  -42    1.70  1.69  1.68  1.67  1.67  1.68  1.68  1.68  1.68  1.68  1.67  1.68  1.68  1.67  1.68  1.68  1.68  1.69  1.69  1.69 

  -43    1.52  1.51  1.50  1.49  1.49  1.49  1.48  1.49  1.49  1.48  1.48  1.49  1.49  1.49  1.49  1.49  1.49  1.50  1.50  1.50 

  -44    1.35  1.34  1.33  1.32  1.32  1.31  1.30  1.30  1.30  1.30  1.31  1.31  1.30  1.31  1.31  1.31  1.32  1.32  1.32  1.33 

  -45    1.20  1.19  1.19  1.18  1.17  1.16  1.15  1.15  1.14  1.14  1.14  1.14  1.14  1.14  1.15  1.15  1.15  1.16  1.16  1.17 

  -46    1.06  1.05  1.04  1.04  1.03  1.02  1.01  1.01  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.00  1.01  1.01  1.01  1.02 

  -47    0.92  0.92  0.91  0.91  0.90  0.89  0.88  0.88  0.87  0.88  0.87  0.87  0.87  0.87  0.87  0.87  0.87  0.88  0.88  0.88 

  -48    0.81  0.80  0.80  0.79  0.78  0.77  0.77  0.76  0.76  0.76  0.76  0.76  0.75  0.76  0.75  0.75  0.75  0.76  0.75  0.76 

  -49    0.70  0.69  0.69  0.68  0.68  0.67  0.67  0.66  0.65  0.66  0.66  0.65  0.65  0.65  0.65  0.65  0.65  0.65  0.65  0.65 

 

  -50    0.61  0.60  0.60  0.59  0.59  0.58  0.57  0.57  0.56  0.56  0.56  0.56  0.56  0.55  0.55  0.55  0.55  0.55  0.55  0.55 

  -51    0.52  0.51  0.51  0.50  0.50  0.49  0.48  0.48  0.48  0.48  0.48  0.48  0.47  0.47  0.47  0.47  0.47  0.47  0.47  0.47 

  -52    0.44  0.43  0.43  0.42  0.42  0.41  0.40  0.40  0.40  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39 

  -53    0.37  0.36  0.36  0.35  0.35  0.34  0.33  0.33  0.33  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.31  0.31  0.31 

  -54    0.30  0.30  0.30  0.30  0.29  0.28  0.27  0.26  0.25  0.24  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.24  0.24 

  -55    0.24  0.24  0.24  0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.19  0.19  0.19  0.20  0.20  0.19  0.19  0.18  0.18  0.18 

  -56    0.19  0.19  0.18  0.18  0.17  0.16  0.16  0.16  0.16  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.14  0.13  0.13  0.13 

  -57    0.14  0.14  0.14  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.10  0.10  0.09  0.09  0.09 

  -58    0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.06  0.07  0.07 

  -59    0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.05 

 

  -60    0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.04 

  -61    0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -62    0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -63    0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -64    0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -65    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -66    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -67    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -87    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -88    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -89    0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 



406 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.01  0.01  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   81    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   80    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04 

 

   79    0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.04  0.05  0.04  0.05  0.05  0.05  0.04  0.05  0.05  0.05  0.05 

   78    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07 

   77    0.09  0.09  0.09  0.10  0.10  0.10  0.11  0.10  0.10  0.09  0.09  0.08  0.09  0.09  0.08  0.08  0.09  0.09  0.09  0.09 

   76    0.12  0.12  0.13  0.14  0.14  0.14  0.14  0.14  0.13  0.13  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12 

   75    0.15  0.15  0.16  0.17  0.18  0.18  0.19  0.18  0.17  0.17  0.17  0.17  0.17  0.17  0.18  0.18  0.18  0.18  0.18  0.18 

   74    0.20  0.21  0.22  0.22  0.23  0.23  0.23  0.22  0.22  0.21  0.22  0.22  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23 

   73    0.27  0.27  0.27  0.28  0.28  0.28  0.29  0.28  0.28  0.28  0.28  0.28  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29 

   72    0.34  0.34  0.34  0.34  0.34  0.34  0.35  0.34  0.35  0.35  0.35  0.35  0.35  0.35  0.35  0.36  0.36  0.35  0.35  0.35 

   71    0.41  0.41  0.41  0.41  0.41  0.41  0.41  0.41  0.42  0.42  0.42  0.42  0.43  0.43  0.43  0.43  0.43  0.43  0.43  0.42 

   70    0.48  0.48  0.48  0.48  0.48  0.48  0.48  0.49  0.49  0.50  0.50  0.50  0.50  0.50  0.50  0.51  0.51  0.51  0.51  0.50 

 

   69    0.55  0.55  0.56  0.56  0.56  0.56  0.56  0.56  0.57  0.57  0.58  0.58  0.58  0.58  0.58  0.59  0.59  0.59  0.59  0.59 

   68    0.63  0.63  0.64  0.65  0.64  0.65  0.65  0.65  0.66  0.66  0.66  0.67  0.67  0.67  0.68  0.68  0.68  0.68  0.68  0.68 

   67    0.73  0.73  0.74  0.74  0.74  0.75  0.75  0.75  0.76  0.76  0.77  0.77  0.78  0.78  0.79  0.79  0.79  0.79  0.79  0.79 

   66    0.84  0.85  0.85  0.85  0.86  0.86  0.87  0.87  0.88  0.88  0.88  0.88  0.89  0.89  0.90  0.90  0.90  0.90  0.91  0.91 

   65    0.96  0.96  0.97  0.97  0.98  0.99  0.99  1.00  1.01  1.00  1.01  1.01  1.02  1.02  1.03  1.03  1.03  1.03  1.03  1.03 

   64    1.07  1.08  1.09  1.10  1.11  1.12  1.13  1.13  1.14  1.14  1.14  1.14  1.15  1.15  1.16  1.16  1.17  1.17  1.17  1.17 

   63    1.21  1.22  1.23  1.24  1.25  1.26  1.27  1.28  1.28  1.28  1.29  1.29  1.30  1.30  1.30  1.31  1.31  1.32  1.32  1.32 

   62    1.37  1.37  1.38  1.39  1.41  1.42  1.43  1.44  1.44  1.45  1.45  1.45  1.45  1.45  1.46  1.46  1.47  1.48  1.48  1.49 

   61    1.53  1.54  1.55  1.56  1.57  1.58  1.59  1.61  1.62  1.62  1.63  1.63  1.63  1.63  1.63  1.64  1.65  1.66  1.66  1.67 

   60    1.72  1.73  1.73  1.75  1.76  1.77  1.79  1.80  1.81  1.81  1.81  1.82  1.82  1.82  1.83  1.84  1.85  1.85  1.86  1.87 

 

   59    1.91  1.92  1.92  1.93  1.95  1.96  1.97  1.99  2.00  2.01  2.01  2.03  2.03  2.04  2.05  2.06  2.06  2.06  2.07  2.08 

   58    2.11  2.13  2.14  2.15  2.16  2.18  2.19  2.21  2.22  2.23  2.23  2.24  2.25  2.26  2.28  2.29  2.29  2.29  2.30  2.30 

   57    2.34  2.36  2.37  2.38  2.39  2.41  2.42  2.43  2.45  2.46  2.46  2.48  2.49  2.50  2.52  2.52  2.53  2.53  2.54  2.54 

   56    2.59  2.60  2.62  2.63  2.64  2.66  2.67  2.68  2.69  2.70  2.71  2.72  2.73  2.74  2.75  2.77  2.78  2.79  2.80  2.81 

   55    2.84  2.86  2.87  2.89  2.90  2.91  2.92  2.93  2.95  2.97  2.98  2.99  3.00  3.00  3.01  3.02  3.03  3.04  3.05  3.06 

   54    3.11  3.13  3.13  3.15  3.17  3.18  3.19  3.21  3.23  3.24  3.25  3.26  3.27  3.28  3.28  3.30  3.31  3.32  3.33  3.35 

   53    3.40  3.41  3.42  3.44  3.46  3.47  3.49  3.51  3.53  3.55  3.56  3.57  3.59  3.59  3.61  3.62  3.63  3.64  3.66  3.66 

   52    3.72  3.73  3.74  3.76  3.78  3.79  3.81  3.83  3.85  3.86  3.88  3.89  3.91  3.93  3.94  3.96  3.97  3.98  4.00  4.00 

   51    4.05  4.06  4.08  4.09  4.11  4.13  4.15  4.16  4.18  4.20  4.22  4.24  4.26  4.28  4.30  4.31  4.32  4.34  4.36  4.37 

   50    4.40  4.41  4.43  4.45  4.46  4.48  4.50  4.52  4.53  4.54  4.55  4.57  4.58  4.59  4.61  4.62  4.63  4.65  4.66  4.66 

 

   49    4.74  4.76  4.78  4.78  4.80  4.82  4.84  4.85  4.87  4.88  4.89  4.89  4.90  4.90  4.92  4.93  4.95  4.96  4.97  4.97 

   48    5.07  5.09  5.10  5.12  5.13  5.15  5.17  5.18  5.19  5.20  5.20  5.20  5.21  5.22  5.24  5.25  5.26  5.26  5.27  5.26 

   47    5.42  5.43  5.44  5.46  5.47  5.48  5.50  5.52  5.53  5.54  5.55  5.55  5.57  5.58  5.60  5.61  5.61  5.62  5.63  5.62 

   46    5.77  5.79  5.80  5.82  5.84  5.85  5.88  5.90  5.91  5.92  5.93  5.94  5.95  5.96  5.97  5.99  6.00  6.01  6.01  6.02 

   45    6.17  6.18  6.20  6.23  6.25  6.27  6.30  6.32  6.33  6.34  6.36  6.37  6.39  6.41  6.42  6.44  6.45  6.46  6.47  6.48 

   44    6.61  6.63  6.66  6.70  6.73  6.75  6.79  6.81  6.82  6.84  6.86  6.88  6.89  6.92  6.94  6.96  6.98  6.99  7.00  7.01 

   43    7.15  7.18  7.22  7.26  7.29  7.32  7.36  7.38  7.40  7.43  7.46  7.48  7.51  7.54  7.56  7.58  7.60  7.61  7.63  7.64 

   42    7.77  7.81  7.85  7.89  7.93  7.96  7.99  8.02  8.05  8.07  8.11  8.13  8.16  8.18  8.21  8.22  8.24  8.25  8.26  8.27 

   41    8.41  8.45  8.49  8.52  8.56  8.59  8.61  8.64  8.67  8.69  8.73  8.76  8.78  8.81  8.83  8.84  8.85  8.87  8.88  8.88 

   40    9.03  9.07  9.11  9.14  9.18  9.21  9.23  9.26  9.28  9.31  9.34  9.36  9.38  9.41  9.43  9.43  9.45  9.46  9.46  9.47 

 



407 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   39    9.65  9.69  9.73  9.76  9.79  9.82  9.85  9.88  9.89  9.91  9.93  9.95  9.95  9.95  9.95  9.93  9.92  9.91  9.90  9.89 

   38   10.24 10.25 10.26 10.27 10.28 10.29 10.31 10.33 10.33 10.34 10.35 10.35 10.34 10.34 10.32 10.30 10.28 10.26 10.25 10.23 

   37   10.67 10.67 10.67 10.66 10.67 10.68 10.68 10.70 10.70 10.70 10.70 10.70 10.69 10.68 10.66 10.64 10.61 10.58 10.57 10.55 

   36   11.05 11.04 11.04 11.02 11.02 11.02 11.02 11.03 11.03 11.04 11.04 11.05 11.05 11.05 11.05 11.05 11.05 11.04 11.03 11.02 

   35   11.45 11.47 11.50 11.52 11.54 11.56 11.58 11.59 11.60 11.61 11.62 11.63 11.63 11.64 11.64 11.64 11.63 11.62 11.61 11.60 

   34   12.08 12.11 12.14 12.16 12.18 12.20 12.21 12.23 12.23 12.24 12.24 12.24 12.24 12.24 12.23 12.23 12.22 12.20 12.19 12.17 

   33   12.69 12.72 12.74 12.76 12.77 12.78 12.79 12.80 12.80 12.80 12.79 12.79 12.78 12.77 12.76 12.74 12.73 12.70 12.68 12.66 

   32   13.23 13.23 13.24 13.24 13.24 13.24 13.24 13.23 13.23 13.22 13.21 13.19 13.18 13.16 13.15 13.13 13.11 13.09 13.06 13.04 

   31   13.61 13.60 13.60 13.59 13.58 13.57 13.57 13.56 13.54 13.53 13.52 13.50 13.48 13.47 13.45 13.43 13.40 13.38 13.36 13.33 

   30   13.92 13.91 13.91 13.90 13.89 13.87 13.86 13.85 13.83 13.82 13.80 13.78 13.76 13.74 13.72 13.70 13.67 13.65 13.62 13.59 

 

   29   14.21 14.20 14.19 14.18 14.17 14.16 14.14 14.12 14.11 14.09 14.07 14.05 14.03 14.00 13.98 13.95 13.93 13.90 13.87 13.84 

   28   14.49 14.48 14.47 14.45 14.44 14.42 14.40 14.38 14.36 14.34 14.32 14.30 14.27 14.25 14.22 14.19 14.16 14.13 14.10 14.07 

   27   14.76 14.74 14.72 14.71 14.69 14.67 14.65 14.63 14.61 14.58 14.56 14.53 14.51 14.48 14.45 14.42 14.39 14.36 14.32 14.29 

   26   15.00 14.98 14.97 14.95 14.93 14.90 14.88 14.86 14.83 14.81 14.78 14.75 14.72 14.69 14.66 14.63 14.60 14.56 14.53 14.50 

   25   15.23 15.21 15.19 15.17 15.15 15.12 15.10 15.07 15.05 15.02 14.99 14.96 14.93 14.90 14.87 14.83 14.80 14.76 14.73 14.69 

   24   15.45 15.43 15.40 15.38 15.36 15.33 15.30 15.28 15.25 15.22 15.19 15.16 15.12 15.09 15.06 15.02 14.99 14.95 14.91 14.87 

   23   15.65 15.63 15.60 15.58 15.55 15.52 15.50 15.47 15.44 15.40 15.37 15.34 15.31 15.27 15.24 15.20 15.16 15.12 15.09 15.05 

   22   15.84 15.82 15.79 15.76 15.73 15.71 15.68 15.64 15.61 15.58 15.55 15.51 15.48 15.44 15.40 15.36 15.33 15.29 15.25 15.21 

   21   16.01 15.99 15.96 15.93 15.90 15.87 15.84 15.81 15.77 15.74 15.71 15.67 15.63 15.60 15.56 15.52 15.48 15.44 15.40 15.36 

   20   16.18 16.15 16.12 16.09 16.06 16.03 15.99 15.96 15.93 15.89 15.85 15.82 15.78 15.74 15.70 15.66 15.62 15.58 15.54 15.49 

 

   19   16.32 16.29 16.26 16.23 16.20 16.17 16.13 16.10 16.06 16.03 15.99 15.95 15.91 15.88 15.84 15.79 15.75 15.71 15.67 15.62 

   18   16.46 16.43 16.40 16.36 16.33 16.30 16.26 16.23 16.19 16.15 16.12 16.08 16.04 16.00 15.96 15.91 15.87 15.83 15.79 15.74 

   17   16.58 16.55 16.52 16.48 16.45 16.42 16.38 16.34 16.31 16.27 16.23 16.19 16.15 16.11 16.07 16.02 15.98 15.94 15.90 15.85 

   16   16.69 16.66 16.63 16.59 16.56 16.52 16.48 16.45 16.41 16.37 16.33 16.29 16.25 16.21 16.17 16.12 16.08 16.04 16.00 15.95 

   15   16.79 16.75 16.72 16.69 16.65 16.61 16.58 16.54 16.50 16.46 16.42 16.38 16.34 16.30 16.26 16.21 16.17 16.13 16.09 16.04 

   14   16.87 16.84 16.80 16.77 16.73 16.69 16.66 16.62 16.58 16.54 16.50 16.46 16.42 16.38 16.34 16.29 16.25 16.21 16.16 16.12 

   13   16.94 16.91 16.87 16.84 16.80 16.76 16.73 16.69 16.65 16.61 16.57 16.53 16.49 16.45 16.40 16.36 16.32 16.28 16.23 16.19 

   12   17.00 16.97 16.93 16.90 16.86 16.82 16.78 16.74 16.70 16.66 16.62 16.58 16.54 16.50 16.46 16.42 16.38 16.33 16.29 16.25 

   11   17.05 17.01 16.98 16.94 16.90 16.87 16.83 16.79 16.75 16.71 16.67 16.63 16.59 16.55 16.51 16.47 16.42 16.38 16.34 16.30 

   10   17.08 17.04 17.01 16.97 16.94 16.90 16.86 16.82 16.78 16.74 16.70 16.66 16.62 16.58 16.54 16.50 16.46 16.42 16.38 16.34 

 

    9   17.10 17.06 17.03 16.99 16.96 16.92 16.88 16.84 16.81 16.77 16.73 16.69 16.65 16.61 16.57 16.53 16.48 16.44 16.40 16.36 

    8   17.11 17.07 17.04 17.00 16.97 16.93 16.89 16.85 16.82 16.78 16.74 16.70 16.66 16.62 16.58 16.54 16.50 16.46 16.42 16.38 

    7   17.10 17.07 17.03 17.00 16.96 16.93 16.89 16.85 16.81 16.78 16.74 16.70 16.66 16.62 16.58 16.54 16.50 16.46 16.43 16.39 

    6   17.08 17.05 17.02 16.98 16.95 16.91 16.87 16.84 16.80 16.76 16.72 16.69 16.65 16.61 16.57 16.54 16.50 16.46 16.42 16.38 

    5   17.05 17.02 16.99 16.95 16.92 16.88 16.85 16.81 16.77 16.74 16.70 16.66 16.63 16.59 16.55 16.52 16.48 16.44 16.41 16.37 

    4   17.01 16.98 16.94 16.91 16.88 16.84 16.81 16.77 16.74 16.70 16.66 16.63 16.59 16.56 16.52 16.49 16.45 16.41 16.38 16.34 

    3   16.95 16.92 16.89 16.86 16.82 16.79 16.75 16.72 16.69 16.65 16.62 16.58 16.55 16.51 16.48 16.44 16.41 16.37 16.34 16.31 

    2   16.88 16.85 16.82 16.79 16.76 16.72 16.69 16.66 16.62 16.59 16.56 16.52 16.49 16.46 16.42 16.39 16.35 16.32 16.29 16.26 

    1   16.80 16.77 16.74 16.71 16.68 16.64 16.61 16.58 16.55 16.51 16.48 16.45 16.42 16.39 16.35 16.32 16.29 16.26 16.23 16.20 

    0   16.70 16.67 16.64 16.61 16.58 16.55 16.52 16.49 16.46 16.43 16.40 16.36 16.33 16.30 16.27 16.24 16.21 16.18 16.15 16.12 

 



408 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

   -1   16.60 16.57 16.54 16.51 16.48 16.45 16.42 16.39 16.36 16.33 16.30 16.27 16.24 16.21 16.18 16.15 16.12 16.09 16.06 16.04 

   -2   16.47 16.44 16.42 16.39 16.36 16.33 16.30 16.27 16.24 16.21 16.19 16.16 16.13 16.10 16.07 16.04 16.02 15.99 15.96 15.94 

   -3   16.33 16.31 16.28 16.25 16.23 16.20 16.17 16.14 16.12 16.09 16.06 16.03 16.01 15.98 15.95 15.93 15.90 15.88 15.85 15.83 

   -4   16.18 16.16 16.13 16.11 16.08 16.06 16.03 16.00 15.98 15.95 15.92 15.90 15.87 15.85 15.82 15.80 15.77 15.75 15.73 15.70 

   -5   16.02 15.99 15.97 15.94 15.92 15.90 15.87 15.84 15.82 15.80 15.77 15.74 15.72 15.70 15.67 15.65 15.63 15.61 15.59 15.56 

   -6   15.84 15.81 15.79 15.77 15.74 15.72 15.70 15.67 15.65 15.63 15.60 15.58 15.56 15.53 15.51 15.49 15.47 15.45 15.43 15.41 

   -7   15.64 15.62 15.60 15.58 15.55 15.53 15.51 15.49 15.46 15.44 15.42 15.40 15.38 15.35 15.34 15.32 15.30 15.28 15.26 15.24 

   -8   15.43 15.41 15.39 15.37 15.35 15.33 15.31 15.28 15.26 15.24 15.22 15.20 15.18 15.16 15.14 15.12 15.11 15.09 15.07 15.06 

   -9   15.21 15.19 15.17 15.15 15.13 15.11 15.09 15.07 15.05 15.03 15.01 14.99 14.97 14.95 14.93 14.92 14.90 14.89 14.87 14.85 

 

  -10   14.96 14.94 14.92 14.91 14.89 14.87 14.85 14.83 14.81 14.80 14.78 14.76 14.74 14.73 14.71 14.69 14.68 14.66 14.65 14.64 

  -11   14.70 14.68 14.67 14.65 14.63 14.61 14.60 14.58 14.56 14.55 14.53 14.52 14.50 14.49 14.47 14.45 14.44 14.43 14.42 14.41 

  -12   14.42 14.41 14.39 14.38 14.36 14.34 14.33 14.31 14.30 14.28 14.27 14.25 14.24 14.23 14.21 14.20 14.19 14.18 14.17 14.16 

  -13   14.12 14.11 14.10 14.08 14.07 14.05 14.04 14.02 14.01 14.00 13.99 13.97 13.96 13.95 13.94 13.93 13.92 13.91 13.90 13.89 

  -14   13.80 13.79 13.78 13.77 13.75 13.74 13.72 13.71 13.70 13.69 13.68 13.67 13.66 13.65 13.64 13.63 13.62 13.62 13.61 13.60 

  -15   13.43 13.42 13.41 13.39 13.38 13.37 13.36 13.35 13.34 13.33 13.33 13.32 13.31 13.31 13.30 13.30 13.29 13.29 13.29 13.29 

  -16   12.98 12.96 12.95 12.94 12.93 12.92 12.91 12.90 12.89 12.89 12.88 12.88 12.88 12.87 12.87 12.87 12.88 12.88 12.88 12.89 

  -17   12.40 12.38 12.37 12.36 12.35 12.34 12.33 12.33 12.32 12.32 12.32 12.32 12.32 12.32 12.33 12.33 12.34 12.35 12.36 12.38 

  -18   11.78 11.76 11.74 11.73 11.72 11.71 11.69 11.69 11.68 11.67 11.67 11.66 11.66 11.66 11.67 11.68 11.68 11.69 11.71 11.72 

  -19   11.34 11.32 11.29 11.26 11.23 11.19 11.16 11.13 11.11 11.10 11.08 11.07 11.06 11.06 11.06 11.06 11.07 11.07 11.08 11.09 

 

  -20   10.92 10.90 10.88 10.85 10.82 10.79 10.77 10.74 10.73 10.71 10.69 10.67 10.64 10.62 10.61 10.59 10.59 10.60 10.61 10.63 

  -21   10.48 10.47 10.45 10.44 10.41 10.39 10.37 10.35 10.33 10.32 10.31 10.29 10.28 10.26 10.26 10.25 10.25 10.26 10.28 10.30 

  -22    9.87  9.86  9.85  9.85  9.85  9.84  9.84  9.85  9.85  9.84  9.84  9.83  9.83  9.82  9.83  9.83  9.84  9.86  9.88  9.92 

  -23    9.23  9.23  9.22  9.22  9.21  9.21  9.20  9.20  9.20  9.20  9.21  9.22  9.24  9.26  9.27  9.29  9.31  9.33  9.35  9.37 

  -24    8.55  8.55  8.54  8.54  8.53  8.53  8.53  8.54  8.54  8.54  8.55  8.56  8.57  8.60  8.62  8.64  8.66  8.67  8.70  8.73 

  -25    7.83  7.84  7.83  7.83  7.84  7.84  7.84  7.85  7.86  7.87  7.89  7.91  7.93  7.95  7.97  7.99  8.01  8.02  8.04  8.07 

  -26    7.18  7.18  7.18  7.18  7.19  7.19  7.21  7.23  7.23  7.25  7.26  7.28  7.29  7.31  7.33  7.35  7.36  7.38  7.41  7.43 

  -27    6.63  6.63  6.64  6.64  6.65  6.65  6.66  6.67  6.68  6.69  6.71  6.73  6.74  6.76  6.78  6.79  6.81  6.82  6.85  6.87 

  -28    6.16  6.16  6.17  6.17  6.18  6.18  6.19  6.21  6.22  6.23  6.24  6.26  6.27  6.27  6.29  6.30  6.32  6.34  6.36  6.38 

  -29    5.74  5.75  5.76  5.76  5.77  5.77  5.77  5.79  5.80  5.81  5.83  5.84  5.85  5.86  5.87  5.88  5.91  5.92  5.94  5.97 

 

  -30    5.34  5.34  5.34  5.35  5.36  5.37  5.38  5.39  5.41  5.42  5.44  5.45  5.47  5.48  5.49  5.51  5.53  5.54  5.57  5.59 

  -31    4.99  5.00  5.00  5.01  5.01  5.02  5.02  5.03  5.04  5.06  5.07  5.09  5.11  5.12  5.13  5.14  5.16  5.18  5.22  5.24 

  -32    4.66  4.66  4.66  4.67  4.67  4.68  4.68  4.69  4.70  4.72  4.73  4.74  4.76  4.77  4.78  4.79  4.81  4.83  4.86  4.87 

  -33    4.29  4.30  4.30  4.32  4.33  4.33  4.34  4.35  4.36  4.37  4.38  4.39  4.41  4.42  4.43  4.45  4.46  4.49  4.52  4.54 

  -34    3.90  3.90  3.91  3.92  3.94  3.95  3.96  3.98  3.98  4.00  4.02  4.03  4.05  4.07  4.08  4.10  4.12  4.14  4.17  4.19 

  -35    3.53  3.54  3.55  3.56  3.57  3.58  3.58  3.58  3.59  3.62  3.64  3.67  3.69  3.72  3.73  3.75  3.77  3.79  3.82  3.84 

  -36    3.22  3.23  3.24  3.25  3.26  3.26  3.26  3.26  3.27  3.29  3.32  3.34  3.37  3.39  3.40  3.41  3.42  3.44  3.46  3.49 

  -37    2.93  2.94  2.95  2.96  2.97  2.97  2.97  2.98  2.99  3.01  3.03  3.05  3.07  3.09  3.10  3.12  3.13  3.15  3.17  3.19 

  -38    2.64  2.65  2.66  2.67  2.68  2.69  2.69  2.71  2.72  2.73  2.75  2.77  2.78  2.80  2.81  2.83  2.85  2.87  2.89  2.91 

  -39    2.38  2.38  2.39  2.40  2.41  2.41  2.42  2.44  2.45  2.47  2.48  2.50  2.52  2.53  2.55  2.57  2.59  2.61  2.62  2.64 

 



409 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          120   121   122   123   124   125   126   127   128   129   130   131   132   133   134   135   136   137   138   139 

 

  -40    2.14  2.14  2.14  2.16  2.16  2.16  2.17  2.17  2.18  2.20  2.22  2.24  2.26  2.28  2.30  2.32  2.33  2.34  2.36  2.38 

  -41    1.91  1.91  1.92  1.92  1.93  1.93  1.94  1.95  1.96  1.98  1.99  2.01  2.03  2.05  2.06  2.08  2.09  2.10  2.11  2.13 

  -42    1.69  1.69  1.70  1.71  1.71  1.72  1.73  1.74  1.74  1.76  1.77  1.79  1.81  1.83  1.84  1.86  1.87  1.89  1.90  1.93 

  -43    1.50  1.51  1.51  1.52  1.52  1.53  1.54  1.55  1.56  1.57  1.58  1.60  1.61  1.62  1.63  1.65  1.66  1.68  1.69  1.72 

  -44    1.33  1.33  1.34  1.34  1.35  1.36  1.36  1.37  1.38  1.40  1.41  1.42  1.43  1.44  1.44  1.46  1.47  1.49  1.51  1.53 

  -45    1.17  1.18  1.18  1.19  1.19  1.20  1.20  1.21  1.22  1.23  1.24  1.25  1.25  1.27  1.27  1.28  1.30  1.31  1.33  1.35 

  -46    1.02  1.03  1.04  1.04  1.04  1.05  1.06  1.06  1.07  1.08  1.09  1.09  1.09  1.11  1.12  1.13  1.14  1.15  1.17  1.18 

  -47    0.89  0.89  0.89  0.90  0.90  0.91  0.91  0.92  0.93  0.94  0.94  0.95  0.96  0.97  0.98  0.99  1.00  1.01  1.02  1.03 

  -48    0.76  0.77  0.77  0.77  0.78  0.78  0.78  0.79  0.80  0.81  0.82  0.82  0.83  0.84  0.85  0.86  0.87  0.88  0.89  0.89 

  -49    0.66  0.66  0.66  0.66  0.67  0.67  0.67  0.68  0.68  0.69  0.70  0.71  0.72  0.73  0.73  0.74  0.75  0.75  0.76  0.77 

 

  -50    0.56  0.56  0.56  0.56  0.57  0.57  0.57  0.58  0.58  0.59  0.60  0.61  0.61  0.62  0.62  0.63  0.64  0.65  0.66  0.67 

  -51    0.47  0.47  0.48  0.48  0.48  0.48  0.49  0.49  0.50  0.51  0.51  0.52  0.52  0.52  0.53  0.54  0.55  0.56  0.57  0.58 

  -52    0.39  0.39  0.39  0.39  0.40  0.40  0.40  0.41  0.42  0.42  0.42  0.43  0.43  0.44  0.44  0.46  0.46  0.48  0.49  0.49 

  -53    0.31  0.32  0.32  0.32  0.33  0.33  0.33  0.34  0.34  0.34  0.34  0.35  0.35  0.36  0.37  0.38  0.38  0.39  0.40  0.41 

  -54    0.24  0.25  0.25  0.25  0.26  0.26  0.26  0.27  0.27  0.27  0.28  0.28  0.28  0.30  0.30  0.31  0.31  0.32  0.32  0.33 

  -55    0.18  0.19  0.19  0.20  0.20  0.20  0.21  0.21  0.21  0.22  0.22  0.22  0.22  0.23  0.24  0.25  0.25  0.26  0.26  0.27 

  -56    0.13  0.14  0.14  0.14  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.16  0.17  0.17  0.17  0.19  0.19  0.20  0.21  0.22 

  -57    0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.12  0.14  0.14  0.14  0.15  0.16 

  -58    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.12 

  -59    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.07  0.07  0.08 

 

  -60    0.03  0.03  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06 

  -61    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04 

  -62    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -63    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -64    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -65    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -66    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -67    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -87    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -88    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -89    0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 



410 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   81    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   80    0.04  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

 

   79    0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.05  0.04  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

   78    0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

   77    0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09 

   76    0.12  0.12  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.12 

   75    0.17  0.17  0.17  0.17  0.17  0.18  0.17  0.17  0.17  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.16 

   74    0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.23  0.22  0.22  0.22  0.22  0.21  0.21  0.20  0.20  0.20  0.20 

   73    0.29  0.29  0.28  0.29  0.29  0.28  0.29  0.29  0.28  0.29  0.28  0.29  0.29  0.28  0.28  0.28  0.27  0.26  0.26  0.25 

   72    0.35  0.35  0.34  0.35  0.35  0.35  0.35  0.36  0.36  0.36  0.35  0.35  0.35  0.35  0.35  0.35  0.34  0.34  0.33  0.32 

   71    0.42  0.42  0.42  0.42  0.43  0.43  0.43  0.43  0.42  0.42  0.42  0.41  0.42  0.42  0.42  0.42  0.42  0.41  0.41  0.41 

   70    0.50  0.50  0.50  0.50  0.50  0.51  0.51  0.51  0.51  0.50  0.50  0.50  0.49  0.49  0.49  0.49  0.49  0.49  0.49  0.49 

 

   69    0.58  0.59  0.59  0.59  0.59  0.59  0.59  0.60  0.59  0.59  0.59  0.58  0.58  0.58  0.58  0.58  0.58  0.58  0.58  0.57 

   68    0.68  0.68  0.68  0.68  0.69  0.69  0.69  0.70  0.69  0.69  0.69  0.69  0.68  0.68  0.68  0.68  0.68  0.67  0.67  0.67 

   67    0.79  0.79  0.79  0.79  0.79  0.79  0.79  0.80  0.79  0.79  0.79  0.79  0.79  0.79  0.79  0.79  0.78  0.78  0.78  0.77 

   66    0.90  0.91  0.91  0.91  0.91  0.91  0.91  0.91  0.91  0.91  0.90  0.91  0.91  0.91  0.91  0.91  0.90  0.90  0.90  0.89 

   65    1.03  1.03  1.03  1.04  1.04  1.04  1.04  1.04  1.04  1.04  1.04  1.04  1.03  1.04  1.04  1.04  1.03  1.03  1.02  1.02 

   64    1.17  1.17  1.18  1.18  1.18  1.18  1.18  1.19  1.19  1.19  1.18  1.18  1.18  1.19  1.19  1.18  1.18  1.17  1.17  1.16 

   63    1.33  1.33  1.34  1.34  1.34  1.34  1.34  1.34  1.34  1.35  1.34  1.34  1.34  1.34  1.34  1.34  1.33  1.33  1.33  1.32 

   62    1.50  1.49  1.50  1.50  1.50  1.50  1.51  1.51  1.51  1.51  1.51  1.51  1.51  1.51  1.51  1.51  1.50  1.50  1.50  1.50 

   61    1.68  1.68  1.69  1.69  1.69  1.69  1.69  1.70  1.70  1.70  1.70  1.70  1.70  1.69  1.69  1.68  1.68  1.68  1.68  1.68 

   60    1.87  1.87  1.88  1.88  1.88  1.88  1.88  1.89  1.89  1.90  1.89  1.90  1.89  1.89  1.88  1.87  1.87  1.87  1.87  1.87 

 

   59    2.08  2.09  2.09  2.10  2.10  2.10  2.10  2.10  2.10  2.11  2.10  2.11  2.10  2.09  2.09  2.09  2.08  2.09  2.08  2.08 

   58    2.31  2.31  2.32  2.32  2.32  2.32  2.33  2.33  2.33  2.34  2.34  2.34  2.33  2.33  2.32  2.32  2.32  2.32  2.31  2.30 

   57    2.55  2.55  2.56  2.56  2.57  2.57  2.58  2.58  2.58  2.59  2.58  2.58  2.58  2.57  2.57  2.57  2.57  2.56  2.56  2.54 

   56    2.82  2.82  2.83  2.83  2.83  2.83  2.84  2.85  2.86  2.86  2.86  2.85  2.85  2.83  2.83  2.82  2.83  2.82  2.81  2.80 

   55    3.07  3.08  3.09  3.09  3.09  3.09  3.09  3.09  3.10  3.10  3.10  3.09  3.09  3.08  3.07  3.07  3.06  3.05  3.05  3.03 

   54    3.36  3.36  3.37  3.37  3.37  3.37  3.38  3.38  3.38  3.39  3.39  3.38  3.38  3.37  3.36  3.35  3.34  3.33  3.32  3.31 

   53    3.68  3.68  3.69  3.69  3.69  3.69  3.70  3.70  3.70  3.71  3.70  3.70  3.69  3.68  3.67  3.67  3.66  3.66  3.65  3.64 

   52    4.02  4.02  4.02  4.02  4.02  4.03  4.04  4.05  4.06  4.07  4.05  4.05  4.04  4.03  4.03  4.02  4.01  4.01  3.99  3.98 

   51    4.38  4.39  4.39  4.39  4.40  4.40  4.40  4.40  4.39  4.38  4.38  4.37  4.35  4.35  4.35  4.34  4.33  4.32  4.31  4.31 

   50    4.67  4.68  4.68  4.68  4.69  4.69  4.68  4.68  4.67  4.66  4.66  4.64  4.63  4.62  4.62  4.60  4.59  4.58  4.57  4.56 

 

   49    4.97  4.98  4.98  4.98  4.99  4.99  4.98  4.97  4.96  4.94  4.94  4.92  4.91  4.90  4.89  4.87  4.86  4.84  4.84  4.83 

   48    5.25  5.26  5.27  5.26  5.27  5.27  5.27  5.26  5.26  5.25  5.25  5.23  5.22  5.21  5.20  5.18  5.16  5.14  5.12  5.11 

   47    5.62  5.63  5.64  5.64  5.64  5.65  5.65  5.64  5.63  5.62  5.62  5.60  5.60  5.59  5.58  5.56  5.54  5.51  5.48  5.46 

   46    6.02  6.03  6.03  6.04  6.04  6.04  6.04  6.04  6.02  6.01  6.01  5.99  5.98  5.98  5.97  5.95  5.93  5.90  5.87  5.84 

   45    6.49  6.49  6.50  6.50  6.51  6.51  6.51  6.50  6.49  6.48  6.47  6.46  6.44  6.43  6.41  6.39  6.37  6.33  6.31  6.28 

   44    7.03  7.03  7.03  7.04  7.04  7.04  7.04  7.04  7.02  7.01  7.00  6.98  6.96  6.95  6.92  6.89  6.86  6.84  6.80  6.77 

   43    7.66  7.66  7.67  7.67  7.67  7.67  7.66  7.66  7.64  7.63  7.61  7.60  7.57  7.55  7.52  7.48  7.45  7.42  7.38  7.34 

   42    8.28  8.28  8.29  8.29  8.29  8.28  8.27  8.26  8.25  8.23  8.21  8.18  8.16  8.13  8.10  8.07  8.04  8.01  7.97  7.93 

   41    8.89  8.89  8.88  8.88  8.88  8.86  8.85  8.84  8.82  8.80  8.78  8.75  8.72  8.69  8.66  8.63  8.60  8.56  8.53  8.48 

   40    9.48  9.48  9.47  9.46  9.46  9.44  9.42  9.40  9.38  9.36  9.33  9.31  9.28  9.24  9.20  9.17  9.13  9.09  9.06  9.01 

 



411 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   39    9.89  9.88  9.87  9.85  9.84  9.82  9.80  9.78  9.75  9.72  9.70  9.66  9.63  9.60  9.56  9.52  9.49  9.46  9.44  9.42 

   38   10.22 10.21 10.20 10.18 10.16 10.14 10.11 10.08 10.05 10.02  9.99  9.96  9.92  9.89  9.85  9.81  9.78  9.75  9.73  9.71 

   37   10.53 10.51 10.49 10.47 10.45 10.42 10.39 10.36 10.32 10.29 10.26 10.22 10.18 10.14 10.10 10.06 10.03 10.00  9.97  9.95 

   36   11.00 10.99 10.97 10.95 10.93 10.90 10.87 10.83 10.80 10.76 10.72 10.68 10.63 10.58 10.53 10.49 10.44 10.39 10.34 10.28 

   35   11.58 11.56 11.54 11.51 11.48 11.45 11.42 11.38 11.34 11.30 11.25 11.21 11.16 11.10 11.05 11.00 10.94 10.89 10.83 10.77 

   34   12.14 12.12 12.09 12.06 12.03 11.99 11.95 11.91 11.87 11.82 11.78 11.73 11.67 11.62 11.57 11.51 11.46 11.40 11.34 11.27 

   33   12.63 12.60 12.58 12.54 12.51 12.48 12.44 12.40 12.36 12.31 12.27 12.22 12.17 12.12 12.07 12.01 11.96 11.90 11.84 11.78 

   32   13.01 12.98 12.95 12.92 12.88 12.85 12.82 12.78 12.74 12.70 12.66 12.61 12.57 12.52 12.47 12.42 12.37 12.32 12.26 12.21 

   31   13.30 13.27 13.24 13.21 13.18 13.15 13.11 13.08 13.04 13.00 12.96 12.92 12.88 12.84 12.79 12.74 12.70 12.65 12.60 12.55 

   30   13.56 13.53 13.50 13.47 13.43 13.40 13.36 13.33 13.29 13.25 13.21 13.17 13.13 13.09 13.04 13.00 12.95 12.91 12.86 12.82 

 

   29   13.81 13.77 13.74 13.71 13.67 13.63 13.60 13.56 13.52 13.48 13.44 13.40 13.36 13.31 13.27 13.23 13.18 13.14 13.09 13.04 

   28   14.04 14.00 13.97 13.93 13.89 13.86 13.82 13.78 13.74 13.70 13.65 13.61 13.57 13.53 13.48 13.44 13.39 13.35 13.30 13.26 

   27   14.25 14.22 14.18 14.14 14.11 14.07 14.03 13.99 13.94 13.90 13.86 13.82 13.77 13.73 13.68 13.64 13.59 13.55 13.50 13.45 

   26   14.46 14.42 14.38 14.35 14.31 14.26 14.22 14.18 14.14 14.10 14.05 14.01 13.96 13.92 13.87 13.83 13.78 13.74 13.69 13.64 

   25   14.65 14.61 14.58 14.53 14.49 14.45 14.41 14.37 14.32 14.28 14.24 14.19 14.15 14.10 14.05 14.01 13.96 13.92 13.87 13.82 

   24   14.84 14.80 14.75 14.71 14.67 14.63 14.58 14.54 14.50 14.45 14.41 14.36 14.32 14.27 14.23 14.18 14.13 14.09 14.04 13.99 

   23   15.01 14.96 14.92 14.88 14.84 14.79 14.75 14.70 14.66 14.62 14.57 14.53 14.48 14.43 14.39 14.34 14.29 14.25 14.20 14.15 

   22   15.16 15.12 15.08 15.04 14.99 14.95 14.90 14.86 14.81 14.77 14.72 14.68 14.63 14.59 14.54 14.49 14.45 14.40 14.35 14.31 

   21   15.31 15.27 15.23 15.18 15.14 15.10 15.05 15.00 14.96 14.91 14.87 14.82 14.78 14.73 14.68 14.64 14.59 14.54 14.50 14.45 

   20   15.45 15.41 15.37 15.32 15.28 15.23 15.19 15.14 15.10 15.05 15.00 14.96 14.91 14.87 14.82 14.77 14.73 14.68 14.63 14.59 

 

   19   15.58 15.54 15.49 15.45 15.41 15.36 15.31 15.27 15.22 15.18 15.13 15.08 15.04 14.99 14.95 14.90 14.86 14.81 14.76 14.72 

   18   15.70 15.66 15.61 15.57 15.52 15.48 15.43 15.39 15.34 15.30 15.25 15.20 15.16 15.11 15.07 15.02 14.97 14.93 14.88 14.84 

   17   15.81 15.77 15.72 15.68 15.63 15.59 15.54 15.49 15.45 15.40 15.36 15.31 15.27 15.22 15.18 15.13 15.09 15.04 15.00 14.95 

   16   15.91 15.86 15.82 15.77 15.73 15.68 15.64 15.59 15.55 15.50 15.46 15.41 15.37 15.32 15.28 15.23 15.19 15.15 15.10 15.06 

   15   16.00 15.95 15.91 15.86 15.82 15.78 15.73 15.69 15.64 15.60 15.55 15.51 15.46 15.42 15.37 15.33 15.29 15.24 15.20 15.16 

   14   16.08 16.03 15.99 15.95 15.90 15.86 15.81 15.77 15.72 15.68 15.64 15.59 15.55 15.50 15.46 15.42 15.38 15.33 15.29 15.25 

   13   16.15 16.10 16.06 16.02 15.97 15.93 15.89 15.84 15.80 15.75 15.71 15.67 15.62 15.58 15.54 15.50 15.46 15.41 15.37 15.33 

   12   16.21 16.16 16.12 16.08 16.03 15.99 15.95 15.90 15.86 15.82 15.78 15.74 15.69 15.65 15.61 15.57 15.53 15.49 15.45 15.41 

   11   16.26 16.21 16.17 16.13 16.08 16.04 16.00 15.96 15.92 15.88 15.84 15.80 15.75 15.71 15.67 15.63 15.59 15.55 15.51 15.48 

   10   16.29 16.25 16.21 16.17 16.13 16.09 16.04 16.00 15.96 15.92 15.89 15.85 15.81 15.76 15.72 15.69 15.65 15.61 15.57 15.53 

 

    9   16.32 16.28 16.24 16.20 16.16 16.12 16.08 16.04 16.00 15.96 15.92 15.89 15.85 15.81 15.77 15.73 15.69 15.66 15.62 15.58 

    8   16.34 16.30 16.26 16.22 16.18 16.14 16.10 16.07 16.03 15.99 15.95 15.92 15.88 15.84 15.80 15.77 15.73 15.70 15.66 15.63 

    7   16.35 16.31 16.27 16.23 16.20 16.16 16.12 16.08 16.05 16.01 15.97 15.94 15.90 15.87 15.83 15.79 15.76 15.73 15.69 15.66 

    6   16.35 16.31 16.27 16.23 16.20 16.16 16.12 16.09 16.05 16.02 15.98 15.95 15.91 15.88 15.85 15.81 15.78 15.75 15.71 15.68 

    5   16.33 16.30 16.26 16.22 16.19 16.15 16.12 16.08 16.05 16.02 15.98 15.95 15.92 15.88 15.85 15.82 15.79 15.76 15.73 15.70 

    4   16.31 16.27 16.24 16.20 16.17 16.14 16.10 16.07 16.04 16.00 15.97 15.94 15.91 15.88 15.85 15.82 15.79 15.76 15.73 15.70 

    3   16.27 16.24 16.20 16.17 16.14 16.11 16.08 16.04 16.01 15.98 15.95 15.92 15.89 15.86 15.83 15.81 15.78 15.75 15.72 15.70 

    2   16.22 16.19 16.16 16.13 16.10 16.07 16.04 16.01 15.98 15.95 15.92 15.89 15.86 15.84 15.81 15.78 15.76 15.73 15.70 15.68 

    1   16.17 16.14 16.10 16.07 16.04 16.02 15.99 15.96 15.93 15.90 15.88 15.85 15.82 15.80 15.77 15.75 15.72 15.70 15.68 15.65 

    0   16.09 16.06 16.04 16.01 15.98 15.95 15.93 15.90 15.87 15.85 15.82 15.80 15.77 15.75 15.73 15.70 15.68 15.66 15.64 15.61 

 



412 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

   -1   16.01 15.98 15.95 15.93 15.90 15.88 15.85 15.83 15.80 15.78 15.76 15.73 15.71 15.69 15.67 15.65 15.62 15.60 15.58 15.56 

   -2   15.91 15.89 15.86 15.84 15.81 15.79 15.77 15.74 15.72 15.70 15.68 15.66 15.64 15.62 15.60 15.58 15.56 15.54 15.52 15.50 

   -3   15.80 15.78 15.76 15.73 15.71 15.69 15.67 15.65 15.63 15.61 15.59 15.57 15.55 15.53 15.51 15.50 15.48 15.46 15.45 15.43 

   -4   15.68 15.66 15.64 15.62 15.59 15.57 15.55 15.54 15.52 15.50 15.48 15.46 15.45 15.43 15.42 15.40 15.39 15.37 15.36 15.34 

   -5   15.54 15.52 15.50 15.48 15.46 15.45 15.43 15.41 15.40 15.38 15.36 15.35 15.33 15.32 15.31 15.29 15.28 15.27 15.26 15.25 

   -6   15.39 15.37 15.35 15.34 15.32 15.30 15.29 15.27 15.26 15.24 15.23 15.22 15.20 15.19 15.18 15.17 15.16 15.15 15.14 15.13 

   -7   15.22 15.20 15.19 15.17 15.16 15.14 15.13 15.11 15.10 15.09 15.08 15.07 15.06 15.05 15.04 15.03 15.02 15.02 15.01 15.00 

   -8   15.04 15.02 15.01 15.00 14.98 14.97 14.96 14.94 14.93 14.92 14.92 14.91 14.90 14.89 14.89 14.88 14.87 14.87 14.86 14.86 

   -9   14.84 14.82 14.81 14.80 14.79 14.78 14.77 14.76 14.75 14.74 14.74 14.73 14.72 14.72 14.72 14.71 14.71 14.70 14.70 14.70 

 

  -10   14.63 14.61 14.60 14.59 14.58 14.57 14.57 14.56 14.55 14.55 14.54 14.54 14.53 14.53 14.53 14.53 14.52 14.52 14.52 14.52 

  -11   14.40 14.38 14.37 14.37 14.36 14.35 14.35 14.34 14.34 14.33 14.33 14.33 14.32 14.32 14.32 14.32 14.32 14.32 14.33 14.33 

  -12   14.15 14.14 14.13 14.12 14.12 14.11 14.11 14.10 14.10 14.10 14.10 14.10 14.10 14.10 14.10 14.10 14.10 14.11 14.11 14.12 

  -13   13.88 13.88 13.87 13.86 13.86 13.85 13.85 13.85 13.85 13.85 13.85 13.85 13.85 13.86 13.86 13.87 13.87 13.88 13.88 13.89 

  -14   13.60 13.59 13.59 13.58 13.58 13.58 13.58 13.58 13.58 13.58 13.59 13.59 13.60 13.60 13.61 13.62 13.62 13.63 13.64 13.65 

  -15   13.29 13.28 13.28 13.28 13.28 13.28 13.28 13.29 13.29 13.30 13.31 13.31 13.32 13.33 13.34 13.35 13.36 13.37 13.38 13.39 

  -16   12.90 12.90 12.91 12.91 12.92 12.93 12.94 12.95 12.97 12.98 13.00 13.01 13.02 13.04 13.05 13.06 13.08 13.09 13.11 13.12 

  -17   12.39 12.41 12.43 12.44 12.46 12.48 12.50 12.52 12.54 12.57 12.60 12.62 12.65 12.68 12.70 12.72 12.75 12.77 12.80 12.82 

  -18   11.74 11.76 11.78 11.80 11.83 11.86 11.90 11.94 11.98 12.02 12.07 12.12 12.16 12.20 12.24 12.28 12.32 12.36 12.40 12.44 

  -19   11.10 11.11 11.13 11.16 11.19 11.22 11.25 11.29 11.33 11.37 11.41 11.46 11.51 11.56 11.62 11.68 11.74 11.81 11.87 11.93 

 

  -20   10.66 10.68 10.69 10.70 10.71 10.72 10.72 10.73 10.76 10.78 10.81 10.84 10.88 10.92 10.98 11.04 11.10 11.16 11.22 11.29 

  -21   10.32 10.35 10.36 10.37 10.38 10.38 10.38 10.37 10.37 10.37 10.38 10.41 10.45 10.49 10.52 10.55 10.57 10.60 10.64 10.68 

  -22    9.95  9.99 10.01 10.02 10.03 10.04 10.05 10.04 10.04 10.05 10.06 10.09 10.13 10.16 10.19 10.21 10.22 10.22 10.24 10.27 

  -23    9.40  9.43  9.45  9.49  9.53  9.56  9.60  9.62  9.64  9.66  9.69  9.73  9.78  9.82  9.86  9.88  9.88  9.88  9.90  9.93 

  -24    8.77  8.80  8.84  8.89  8.92  8.96  8.99  9.03  9.07  9.12  9.17  9.21  9.27  9.32  9.37  9.42  9.46  9.49  9.53  9.57 

  -25    8.11  8.15  8.18  8.23  8.27  8.30  8.34  8.38  8.43  8.49  8.54  8.60  8.66  8.72  8.78  8.84  8.89  8.94  8.99  9.05 

  -26    7.47  7.50  7.54  7.58  7.61  7.65  7.68  7.73  7.77  7.83  7.89  7.95  8.01  8.08  8.15  8.20  8.27  8.33  8.40  8.47 

  -27    6.90  6.92  6.95  6.99  7.02  7.05  7.09  7.13  7.17  7.22  7.26  7.31  7.37  7.42  7.48  7.55  7.62  7.69  7.77  7.84 

  -28    6.40  6.43  6.46  6.49  6.53  6.56  6.59  6.63  6.66  6.70  6.73  6.78  6.82  6.87  6.92  6.98  7.03  7.10  7.17  7.23 

  -29    5.99  6.01  6.03  6.06  6.09  6.12  6.15  6.19  6.22  6.25  6.28  6.32  6.37  6.41  6.45  6.50  6.55  6.60  6.65  6.71 

 

  -30    5.60  5.62  5.64  5.66  5.69  5.72  5.75  5.79  5.81  5.85  5.88  5.92  5.96  6.01  6.04  6.08  6.12  6.17  6.21  6.26 

  -31    5.25  5.27  5.28  5.29  5.32  5.36  5.39  5.43  5.45  5.48  5.52  5.55  5.59  5.63  5.66  5.70  5.74  5.78  5.83  5.88 

  -32    4.89  4.91  4.92  4.94  4.97  5.01  5.03  5.06  5.10  5.13  5.16  5.20  5.24  5.28  5.31  5.36  5.39  5.43  5.47  5.52 

  -33    4.56  4.59  4.60  4.62  4.65  4.67  4.69  4.72  4.75  4.78  4.82  4.86  4.90  4.93  4.97  5.02  5.07  5.11  5.15  5.19 

  -34    4.21  4.25  4.28  4.30  4.33  4.35  4.37  4.40  4.43  4.45  4.49  4.53  4.57  4.61  4.66  4.71  4.76  4.79  4.83  4.86 

  -35    3.87  3.90  3.93  3.96  3.99  4.02  4.05  4.08  4.11  4.13  4.16  4.20  4.24  4.28  4.33  4.38  4.44  4.48  4.52  4.56 

  -36    3.52  3.55  3.58  3.61  3.64  3.68  3.71  3.75  3.78  3.80  3.83  3.87  3.90  3.95  4.00  4.06  4.10  4.15  4.19  4.23 

  -37    3.20  3.22  3.24  3.26  3.29  3.32  3.36  3.39  3.43  3.46  3.49  3.54  3.58  3.63  3.68  3.73  3.77  3.82  3.86  3.91 

  -38    2.93  2.95  2.97  2.99  3.02  3.05  3.08  3.11  3.13  3.16  3.18  3.22  3.26  3.30  3.35  3.39  3.44  3.48  3.52  3.57 

  -39    2.66  2.68  2.70  2.73  2.75  2.78  2.81  2.84  2.87  2.90  2.92  2.95  2.99  3.03  3.07  3.10  3.15  3.18  3.22  3.25 

 



413 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          140   141   142   143   144   145   146   147   148   149   150   151   152   153   154   155   156   157   158   159 

 

  -40    2.40  2.43  2.45  2.48  2.50  2.53  2.56  2.58  2.61  2.63  2.65  2.69  2.72  2.76  2.80  2.84  2.88  2.92  2.95  2.99 

  -41    2.15  2.18  2.20  2.22  2.25  2.27  2.30  2.32  2.35  2.37  2.40  2.43  2.47  2.51  2.55  2.58  2.62  2.65  2.69  2.72 

  -42    1.94  1.96  1.97  1.99  2.00  2.03  2.05  2.08  2.11  2.14  2.17  2.20  2.24  2.27  2.31  2.34  2.37  2.40  2.44  2.47 

  -43    1.73  1.75  1.77  1.79  1.80  1.83  1.85  1.87  1.90  1.92  1.95  1.97  2.01  2.03  2.07  2.10  2.13  2.16  2.19  2.23 

  -44    1.55  1.56  1.57  1.59  1.60  1.62  1.64  1.66  1.69  1.72  1.74  1.78  1.81  1.84  1.87  1.90  1.93  1.95  1.98  2.01 

  -45    1.36  1.38  1.40  1.42  1.43  1.45  1.47  1.49  1.51  1.53  1.56  1.59  1.61  1.64  1.67  1.70  1.73  1.75  1.78  1.81 

  -46    1.20  1.22  1.23  1.25  1.26  1.28  1.29  1.32  1.34  1.37  1.39  1.42  1.44  1.47  1.49  1.52  1.54  1.57  1.59  1.62 

  -47    1.05  1.07  1.08  1.09  1.11  1.13  1.15  1.17  1.19  1.21  1.23  1.25  1.27  1.30  1.32  1.35  1.37  1.40  1.42  1.45 

  -48    0.91  0.93  0.94  0.95  0.98  0.99  1.00  1.03  1.04  1.06  1.08  1.10  1.12  1.14  1.17  1.19  1.22  1.24  1.26  1.29 

  -49    0.79  0.80  0.82  0.83  0.85  0.86  0.88  0.89  0.91  0.92  0.94  0.96  0.98  1.01  1.03  1.06  1.08  1.10  1.12  1.14 

 

  -50    0.68  0.70  0.71  0.72  0.74  0.75  0.76  0.77  0.79  0.81  0.82  0.84  0.86  0.88  0.90  0.92  0.94  0.96  0.98  1.00 

  -51    0.59  0.60  0.61  0.62  0.64  0.65  0.66  0.67  0.69  0.71  0.72  0.73  0.75  0.77  0.78  0.80  0.82  0.84  0.85  0.88 

  -52    0.50  0.51  0.52  0.53  0.54  0.56  0.57  0.58  0.60  0.61  0.62  0.64  0.65  0.66  0.67  0.69  0.71  0.72  0.74  0.76 

  -53    0.41  0.43  0.43  0.44  0.46  0.47  0.48  0.50  0.51  0.53  0.53  0.55  0.56  0.57  0.58  0.60  0.61  0.63  0.65  0.67 

  -54    0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.44  0.45  0.46  0.48  0.49  0.50  0.52  0.53  0.55  0.56  0.57 

  -55    0.27  0.28  0.29  0.29  0.30  0.31  0.32  0.33  0.35  0.36  0.37  0.39  0.40  0.42  0.43  0.44  0.45  0.47  0.48  0.50 

  -56    0.22  0.22  0.23  0.23  0.23  0.24  0.25  0.26  0.27  0.29  0.30  0.32  0.33  0.34  0.35  0.36  0.38  0.39  0.41  0.42 

  -57    0.16  0.17  0.18  0.18  0.18  0.19  0.19  0.20  0.21  0.22  0.24  0.25  0.26  0.27  0.29  0.29  0.30  0.32  0.33  0.35 

  -58    0.12  0.13  0.13  0.13  0.13  0.13  0.14  0.15  0.16  0.17  0.18  0.19  0.20  0.21  0.22  0.23  0.24  0.26  0.27  0.28 

  -59    0.08  0.09  0.09  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.13  0.14  0.14  0.15  0.16  0.17  0.19  0.20  0.21  0.22 

 

  -60    0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.12  0.13  0.14  0.16  0.16  0.17 

  -61    0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.11  0.11  0.12  0.13 

  -62    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.07  0.08  0.09  0.09  0.10 

  -63    0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07 

  -64    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.05 

  -65    0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.04 

  -66    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03 

  -67    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.02  0.02 

  -68    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01 

  -69    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.00  0.00  0.00 

  -87    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -88    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -89    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 



414 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   80    0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01 

 

   79    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   78    0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04 

   77    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.05  0.05 

   76    0.11  0.11  0.11  0.11  0.10  0.11  0.11  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07 

   75    0.15  0.15  0.14  0.14  0.13  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.12  0.11  0.10  0.10 

   74    0.19  0.19  0.19  0.19  0.18  0.19  0.18  0.18  0.18  0.18  0.18  0.18  0.18  0.19  0.18  0.17  0.17  0.16  0.15  0.14 

   73    0.24  0.24  0.24  0.24  0.25  0.25  0.24  0.24  0.24  0.23  0.24  0.24  0.24  0.24  0.23  0.22  0.22  0.21  0.20  0.20 

   72    0.32  0.32  0.31  0.32  0.32  0.32  0.32  0.32  0.31  0.30  0.30  0.30  0.29  0.30  0.29  0.28  0.28  0.27  0.26  0.26 

   71    0.40  0.40  0.39  0.39  0.39  0.39  0.39  0.39  0.38  0.37  0.38  0.37  0.36  0.36  0.35  0.35  0.34  0.33  0.32  0.32 

   70    0.49  0.48  0.48  0.47  0.47  0.47  0.46  0.46  0.45  0.45  0.45  0.44  0.44  0.44  0.43  0.42  0.42  0.41  0.40  0.39 

 

   69    0.57  0.57  0.56  0.56  0.55  0.55  0.55  0.54  0.54  0.54  0.53  0.53  0.53  0.52  0.51  0.51  0.50  0.49  0.48  0.47 

   68    0.66  0.66  0.66  0.65  0.65  0.64  0.64  0.63  0.63  0.63  0.62  0.62  0.62  0.61  0.60  0.59  0.58  0.58  0.57  0.56 

   67    0.77  0.77  0.77  0.76  0.76  0.75  0.75  0.74  0.73  0.73  0.72  0.72  0.71  0.70  0.70  0.69  0.68  0.67  0.66  0.65 

   66    0.89  0.89  0.89  0.88  0.88  0.87  0.87  0.86  0.85  0.84  0.83  0.83  0.81  0.81  0.80  0.79  0.79  0.78  0.77  0.76 

   65    1.01  1.01  1.02  1.01  1.01  1.00  1.00  0.99  0.98  0.97  0.96  0.95  0.94  0.93  0.92  0.91  0.90  0.89  0.88  0.87 

   64    1.16  1.15  1.15  1.15  1.15  1.14  1.13  1.13  1.12  1.11  1.10  1.09  1.08  1.06  1.05  1.04  1.03  1.02  1.01  1.01 

   63    1.32  1.31  1.31  1.30  1.30  1.29  1.28  1.27  1.27  1.26  1.25  1.24  1.23  1.21  1.20  1.18  1.17  1.16  1.15  1.15 

   62    1.49  1.48  1.48  1.47  1.46  1.45  1.44  1.43  1.43  1.42  1.41  1.40  1.39  1.38  1.36  1.35  1.33  1.32  1.31  1.30 

   61    1.68  1.67  1.66  1.65  1.63  1.63  1.62  1.61  1.61  1.60  1.59  1.57  1.56  1.55  1.53  1.52  1.50  1.48  1.47  1.45 

   60    1.87  1.86  1.85  1.84  1.83  1.82  1.81  1.80  1.80  1.79  1.78  1.76  1.75  1.73  1.71  1.69  1.67  1.65  1.64  1.62 

 

   59    2.07  2.07  2.06  2.05  2.04  2.04  2.02  2.01  2.00  1.99  1.98  1.96  1.94  1.93  1.90  1.89  1.86  1.84  1.83  1.81 

   58    2.30  2.29  2.28  2.27  2.26  2.25  2.24  2.22  2.21  2.19  2.17  2.16  2.14  2.12  2.10  2.09  2.05  2.04  2.02  2.00 

   57    2.53  2.52  2.51  2.51  2.50  2.49  2.48  2.46  2.44  2.42  2.40  2.38  2.37  2.35  2.33  2.31  2.28  2.26  2.24  2.21 

   56    2.79  2.78  2.77  2.76  2.76  2.74  2.73  2.71  2.70  2.67  2.65  2.63  2.61  2.59  2.57  2.55  2.52  2.50  2.47  2.44 

   55    3.02  3.02  3.01  3.00  2.99  2.98  2.96  2.95  2.93  2.91  2.89  2.87  2.85  2.83  2.81  2.79  2.76  2.74  2.71  2.69 

   54    3.30  3.29  3.28  3.27  3.26  3.23  3.21  3.20  3.17  3.15  3.14  3.11  3.09  3.07  3.04  3.01  2.99  2.97  2.94  2.92 

   53    3.62  3.62  3.59  3.58  3.56  3.53  3.50  3.48  3.46  3.43  3.42  3.39  3.36  3.33  3.30  3.27  3.24  3.22  3.19  3.17 

   52    3.98  3.96  3.94  3.93  3.90  3.87  3.84  3.82  3.79  3.76  3.75  3.72  3.69  3.66  3.63  3.59  3.55  3.52  3.49  3.45 

   51    4.30  4.30  4.28  4.27  4.24  4.22  4.19  4.17  4.15  4.13  4.10  4.07  4.04  4.00  3.97  3.93  3.90  3.86  3.82  3.78 

   50    4.56  4.56  4.54  4.53  4.50  4.47  4.45  4.42  4.40  4.38  4.36  4.33  4.31  4.28  4.25  4.22  4.20  4.17  4.13  4.10 

 

   49    4.83  4.82  4.81  4.79  4.77  4.75  4.72  4.70  4.68  4.65  4.62  4.59  4.56  4.54  4.50  4.47  4.45  4.43  4.40  4.37 

   48    5.10  5.08  5.07  5.05  5.03  5.01  4.98  4.95  4.93  4.90  4.87  4.84  4.81  4.79  4.75  4.72  4.70  4.68  4.65  4.63 

   47    5.44  5.42  5.40  5.37  5.35  5.33  5.30  5.27  5.25  5.21  5.18  5.15  5.12  5.09  5.05  5.01  4.98  4.95  4.92  4.89 

   46    5.81  5.78  5.75  5.73  5.69  5.66  5.63  5.60  5.57  5.53  5.51  5.47  5.44  5.40  5.36  5.32  5.27  5.24  5.21  5.18 

   45    6.24  6.21  6.17  6.13  6.09  6.05  6.01  5.98  5.94  5.90  5.86  5.82  5.77  5.73  5.68  5.64  5.58  5.55  5.51  5.48 

   44    6.73  6.69  6.65  6.61  6.56  6.52  6.47  6.42  6.37  6.32  6.26  6.22  6.16  6.11  6.06  6.00  5.94  5.90  5.85  5.80 

   43    7.29  7.25  7.20  7.16  7.10  7.06  7.00  6.95  6.89  6.83  6.76  6.71  6.64  6.57  6.51  6.45  6.38  6.32  6.26  6.19 

   42    7.89  7.84  7.79  7.74  7.69  7.64  7.58  7.51  7.45  7.38  7.31  7.25  7.17  7.10  7.03  6.95  6.88  6.81  6.74  6.66 

   41    8.44  8.39  8.34  8.29  8.24  8.18  8.12  8.06  8.00  7.94  7.88  7.80  7.73  7.66  7.58  7.50  7.43  7.35  7.27  7.20 

   40    8.97  8.92  8.88  8.82  8.77  8.71  8.64  8.58  8.52  8.45  8.39  8.32  8.25  8.18  8.11  8.04  7.97  7.89  7.82  7.75 

 



415 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   39    9.40  9.36  9.32  9.27  9.23  9.18  9.14  9.10  9.04  8.97  8.91  8.84  8.78  8.71  8.63  8.56  8.48  8.40  8.32  8.25 

   38    9.68  9.64  9.60  9.55  9.51  9.48  9.45  9.41  9.38  9.34  9.28  9.24  9.20  9.15  9.10  9.04  8.99  8.92  8.84  8.77 

   37    9.91  9.87  9.83  9.79  9.75  9.72  9.69  9.66  9.62  9.59  9.54  9.49  9.46  9.43  9.39  9.35  9.33  9.28  9.22  9.16 

   36   10.22 10.16 10.11 10.05 10.00  9.95  9.90  9.85  9.81  9.78  9.73  9.69  9.65  9.63  9.59  9.56  9.55  9.52  9.46  9.41 

   35   10.70 10.63 10.57 10.50 10.44 10.38 10.31 10.25 10.18 10.11 10.05  9.98  9.92  9.87  9.81  9.76  9.73  9.69  9.63  9.58 

   34   11.21 11.14 11.07 11.00 10.93 10.86 10.79 10.72 10.65 10.58 10.51 10.43 10.36 10.28 10.21 10.14 10.08 10.01  9.94  9.87 

   33   11.71 11.64 11.57 11.50 11.43 11.36 11.29 11.22 11.14 11.07 10.99 10.92 10.84 10.76 10.68 10.60 10.53 10.45 10.37 10.29 

   32   12.15 12.09 12.03 11.96 11.90 11.83 11.76 11.69 11.62 11.55 11.47 11.40 11.32 11.24 11.16 11.09 11.00 10.92 10.84 10.76 

   31   12.50 12.44 12.39 12.33 12.27 12.21 12.15 12.09 12.03 11.96 11.89 11.83 11.76 11.68 11.61 11.54 11.46 11.38 11.30 11.22 

   30   12.77 12.72 12.67 12.62 12.57 12.52 12.46 12.41 12.35 12.29 12.23 12.17 12.11 12.04 11.98 11.92 11.85 11.79 11.72 11.65 

 

   29   13.00 12.95 12.90 12.85 12.80 12.75 12.71 12.66 12.61 12.56 12.50 12.45 12.39 12.33 12.28 12.22 12.16 12.11 12.05 12.00 

   28   13.21 13.16 13.11 13.07 13.02 12.97 12.92 12.87 12.82 12.78 12.72 12.67 12.62 12.57 12.52 12.46 12.41 12.36 12.31 12.26 

   27   13.41 13.36 13.31 13.26 13.22 13.17 13.12 13.07 13.02 12.98 12.93 12.88 12.83 12.78 12.73 12.68 12.63 12.58 12.54 12.49 

   26   13.59 13.55 13.50 13.45 13.40 13.36 13.31 13.26 13.21 13.16 13.12 13.07 13.02 12.97 12.92 12.88 12.83 12.78 12.73 12.69 

   25   13.77 13.73 13.68 13.63 13.58 13.54 13.49 13.44 13.39 13.35 13.30 13.25 13.20 13.16 13.11 13.06 13.01 12.97 12.92 12.87 

   24   13.94 13.90 13.85 13.80 13.75 13.71 13.66 13.61 13.57 13.52 13.47 13.42 13.38 13.33 13.28 13.24 13.19 13.15 13.10 13.05 

   23   14.11 14.06 14.01 13.96 13.92 13.87 13.82 13.78 13.73 13.68 13.64 13.59 13.54 13.50 13.45 13.41 13.36 13.32 13.27 13.23 

   22   14.26 14.21 14.16 14.12 14.07 14.02 13.98 13.93 13.89 13.84 13.79 13.75 13.70 13.66 13.61 13.57 13.52 13.48 13.43 13.39 

   21   14.40 14.36 14.31 14.26 14.22 14.17 14.13 14.08 14.03 13.99 13.94 13.90 13.85 13.81 13.76 13.72 13.68 13.63 13.59 13.55 

   20   14.54 14.50 14.45 14.40 14.36 14.31 14.27 14.22 14.18 14.13 14.09 14.04 14.00 13.95 13.91 13.87 13.82 13.78 13.74 13.70 

 

   19   14.67 14.63 14.58 14.54 14.49 14.44 14.40 14.35 14.31 14.27 14.22 14.18 14.14 14.09 14.05 14.01 13.97 13.92 13.88 13.84 

   18   14.79 14.75 14.70 14.66 14.61 14.57 14.53 14.48 14.44 14.40 14.35 14.31 14.27 14.23 14.18 14.14 14.10 14.06 14.02 13.98 

   17   14.91 14.86 14.82 14.78 14.73 14.69 14.64 14.60 14.56 14.52 14.47 14.43 14.39 14.35 14.31 14.27 14.23 14.19 14.15 14.11 

   16   15.01 14.97 14.93 14.88 14.84 14.80 14.76 14.71 14.67 14.63 14.59 14.55 14.51 14.47 14.43 14.39 14.35 14.31 14.27 14.23 

   15   15.11 15.07 15.03 14.99 14.94 14.90 14.86 14.82 14.78 14.74 14.70 14.66 14.62 14.58 14.54 14.50 14.46 14.43 14.39 14.35 

   14   15.21 15.16 15.12 15.08 15.04 15.00 14.96 14.92 14.88 14.84 14.80 14.76 14.72 14.68 14.65 14.61 14.57 14.53 14.50 14.46 

   13   15.29 15.25 15.21 15.17 15.13 15.09 15.05 15.01 14.97 14.93 14.90 14.86 14.82 14.78 14.75 14.71 14.67 14.64 14.60 14.57 

   12   15.37 15.33 15.29 15.25 15.21 15.17 15.13 15.10 15.06 15.02 14.98 14.95 14.91 14.87 14.84 14.80 14.77 14.73 14.70 14.66 

   11   15.44 15.40 15.36 15.32 15.28 15.25 15.21 15.17 15.14 15.10 15.06 15.03 14.99 14.96 14.92 14.89 14.85 14.82 14.79 14.75 

   10   15.50 15.46 15.42 15.38 15.35 15.31 15.28 15.24 15.21 15.17 15.14 15.10 15.07 15.04 15.00 14.97 14.93 14.90 14.87 14.83 

 

    9   15.55 15.51 15.48 15.44 15.41 15.37 15.34 15.30 15.27 15.24 15.20 15.17 15.14 15.10 15.07 15.04 15.00 14.97 14.94 14.91 

    8   15.59 15.56 15.52 15.49 15.45 15.42 15.39 15.36 15.32 15.29 15.26 15.23 15.20 15.16 15.13 15.10 15.07 15.04 15.01 14.98 

    7   15.63 15.59 15.56 15.53 15.50 15.46 15.43 15.40 15.37 15.34 15.31 15.28 15.25 15.22 15.19 15.16 15.13 15.10 15.07 15.04 

    6   15.65 15.62 15.59 15.56 15.53 15.50 15.47 15.44 15.41 15.38 15.35 15.32 15.29 15.26 15.23 15.20 15.17 15.14 15.12 15.09 

    5   15.67 15.64 15.61 15.58 15.55 15.52 15.49 15.46 15.43 15.41 15.38 15.35 15.32 15.29 15.27 15.24 15.21 15.18 15.16 15.13 

    4   15.67 15.64 15.62 15.59 15.56 15.53 15.51 15.48 15.45 15.43 15.40 15.37 15.35 15.32 15.29 15.27 15.24 15.21 15.19 15.16 

    3   15.67 15.64 15.62 15.59 15.56 15.54 15.51 15.49 15.46 15.44 15.41 15.39 15.36 15.34 15.31 15.29 15.26 15.24 15.21 15.19 

    2   15.66 15.63 15.60 15.58 15.56 15.53 15.51 15.48 15.46 15.44 15.41 15.39 15.37 15.34 15.32 15.30 15.27 15.25 15.22 15.20 

    1   15.63 15.61 15.58 15.56 15.54 15.51 15.49 15.47 15.45 15.43 15.40 15.38 15.36 15.34 15.32 15.30 15.27 15.25 15.23 15.20 

    0   15.59 15.57 15.55 15.53 15.51 15.49 15.47 15.45 15.43 15.41 15.39 15.37 15.34 15.32 15.30 15.28 15.26 15.24 15.22 15.20 

 



416 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

   -1   15.54 15.53 15.51 15.49 15.47 15.45 15.43 15.41 15.39 15.38 15.36 15.34 15.32 15.30 15.28 15.26 15.24 15.22 15.20 15.18 

   -2   15.49 15.47 15.45 15.43 15.42 15.40 15.38 15.37 15.35 15.33 15.31 15.30 15.28 15.26 15.24 15.23 15.21 15.19 15.17 15.16 

   -3   15.41 15.40 15.38 15.37 15.35 15.34 15.32 15.31 15.29 15.28 15.26 15.25 15.23 15.21 15.20 15.18 15.17 15.15 15.13 15.12 

   -4   15.33 15.32 15.30 15.29 15.28 15.26 15.25 15.24 15.22 15.21 15.20 15.18 15.17 15.16 15.14 15.13 15.11 15.10 15.08 15.07 

   -5   15.23 15.22 15.21 15.20 15.19 15.18 15.16 15.15 15.14 15.13 15.12 15.11 15.09 15.08 15.07 15.06 15.05 15.03 15.02 15.01 

   -6   15.12 15.11 15.10 15.09 15.08 15.08 15.07 15.06 15.05 15.04 15.03 15.02 15.01 15.00 14.99 14.98 14.97 14.96 14.94 14.93 

   -7   15.00 14.99 14.98 14.98 14.97 14.96 14.95 14.95 14.94 14.93 14.93 14.92 14.91 14.90 14.89 14.88 14.88 14.87 14.86 14.85 

   -8   14.85 14.85 14.84 14.84 14.84 14.83 14.83 14.82 14.82 14.81 14.81 14.80 14.80 14.79 14.79 14.78 14.77 14.76 14.76 14.75 

   -9   14.70 14.69 14.69 14.69 14.69 14.68 14.68 14.68 14.68 14.68 14.68 14.67 14.67 14.67 14.66 14.66 14.65 14.65 14.64 14.63 

 

  -10   14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.52 14.53 14.53 14.52 14.53 14.52 14.52 14.52 14.52 14.52 14.52 14.51 14.51 

  -11   14.33 14.33 14.34 14.34 14.34 14.34 14.35 14.35 14.36 14.36 14.36 14.36 14.36 14.37 14.37 14.37 14.37 14.37 14.37 14.37 

  -12   14.12 14.13 14.13 14.14 14.15 14.15 14.16 14.17 14.17 14.18 14.18 14.18 14.19 14.19 14.20 14.20 14.20 14.21 14.21 14.21 

  -13   13.90 13.90 13.91 13.92 13.93 13.94 13.95 13.96 13.97 13.98 13.99 13.99 14.00 14.00 14.01 14.02 14.02 14.03 14.03 14.04 

  -14   13.66 13.67 13.67 13.68 13.70 13.71 13.72 13.73 13.75 13.76 13.77 13.78 13.79 13.80 13.81 13.82 13.83 13.83 13.84 13.85 

  -15   13.40 13.41 13.42 13.44 13.45 13.46 13.47 13.49 13.50 13.52 13.53 13.55 13.56 13.57 13.59 13.60 13.61 13.62 13.64 13.65 

  -16   13.13 13.15 13.16 13.17 13.19 13.20 13.21 13.23 13.24 13.26 13.28 13.29 13.31 13.33 13.35 13.36 13.38 13.39 13.41 13.42 

  -17   12.84 12.86 12.88 12.89 12.91 12.93 12.94 12.96 12.98 12.99 13.01 13.03 13.04 13.06 13.08 13.10 13.12 13.14 13.16 13.17 

  -18   12.47 12.50 12.53 12.56 12.59 12.62 12.64 12.67 12.69 12.71 12.73 12.75 12.77 12.79 12.81 12.83 12.85 12.87 12.89 12.91 

  -19   11.98 12.03 12.08 12.13 12.17 12.22 12.26 12.30 12.33 12.36 12.39 12.42 12.45 12.48 12.51 12.53 12.56 12.58 12.60 12.63 

 

  -20   11.35 11.41 11.48 11.54 11.61 11.68 11.75 11.81 11.86 11.92 11.96 12.01 12.05 12.09 12.13 12.17 12.21 12.24 12.27 12.30 

  -21   10.73 10.79 10.85 10.91 10.98 11.05 11.12 11.19 11.25 11.32 11.38 11.45 11.52 11.59 11.65 11.71 11.76 11.81 11.86 11.90 

  -22   10.31 10.35 10.40 10.43 10.46 10.49 10.54 10.59 10.64 10.71 10.77 10.84 10.91 10.97 11.04 11.10 11.16 11.23 11.30 11.37 

  -23    9.98 10.02 10.07 10.09 10.12 10.13 10.17 10.21 10.24 10.27 10.30 10.32 10.35 10.40 10.45 10.50 10.56 10.63 10.69 10.76 

  -24    9.63  9.68  9.73  9.76  9.78  9.80  9.84  9.89  9.93  9.96  9.99 10.01 10.04 10.07 10.09 10.10 10.12 10.14 10.16 10.20 

  -25    9.12  9.19  9.26  9.32  9.38  9.43  9.49  9.55  9.60  9.64  9.67  9.70  9.73  9.77  9.80  9.83  9.86  9.88  9.89  9.92 

  -26    8.55  8.63  8.69  8.76  8.82  8.88  8.95  9.03  9.11  9.18  9.25  9.32  9.39  9.45  9.49  9.52  9.56  9.59  9.62  9.66 

  -27    7.93  8.01  8.09  8.16  8.24  8.30  8.38  8.46  8.54  8.62  8.70  8.77  8.85  8.92  8.99  9.06  9.14  9.22  9.30  9.37 

  -28    7.30  7.37  7.44  7.51  7.59  7.67  7.75  7.84  7.93  8.02  8.11  8.19  8.28  8.36  8.43  8.51  8.59  8.67  8.76  8.85 

  -29    6.77  6.82  6.89  6.95  7.02  7.08  7.15  7.23  7.30  7.39  7.48  7.57  7.65  7.74  7.83  7.92  8.01  8.10  8.19  8.28 

 

  -30    6.31  6.36  6.42  6.48  6.53  6.59  6.65  6.71  6.77  6.84  6.91  6.99  7.06  7.14  7.22  7.31  7.39  7.49  7.58  7.67 

  -31    5.92  5.97  6.01  6.07  6.12  6.16  6.22  6.28  6.33  6.39  6.46  6.52  6.58  6.64  6.70  6.77  6.84  6.91  6.99  7.07 

  -32    5.56  5.60  5.64  5.69  5.73  5.78  5.83  5.89  5.94  5.99  6.05  6.10  6.16  6.21  6.27  6.32  6.38  6.44  6.51  6.57 

  -33    5.23  5.27  5.30  5.34  5.39  5.42  5.47  5.53  5.58  5.62  5.68  5.73  5.78  5.83  5.89  5.94  5.99  6.04  6.10  6.15 

  -34    4.91  4.95  5.00  5.04  5.08  5.11  5.16  5.20  5.25  5.29  5.33  5.37  5.42  5.47  5.52  5.57  5.62  5.68  5.73  5.78 

  -35    4.61  4.65  4.70  4.74  4.79  4.82  4.87  4.91  4.96  5.00  5.04  5.08  5.11  5.16  5.19  5.23  5.28  5.33  5.37  5.43 

  -36    4.28  4.32  4.38  4.42  4.47  4.52  4.58  4.62  4.67  4.72  4.76  4.80  4.83  4.88  4.91  4.95  4.99  5.03  5.07  5.11 

  -37    3.95  3.98  4.03  4.07  4.12  4.18  4.24  4.30  4.35  4.42  4.47  4.52  4.57  4.62  4.66  4.70  4.73  4.78  4.81  4.85 

  -38    3.61  3.65  3.70  3.74  3.79  3.84  3.90  3.96  4.01  4.07  4.13  4.19  4.24  4.31  4.37  4.42  4.47  4.52  4.56  4.60 

  -39    3.30  3.33  3.38  3.42  3.47  3.52  3.57  3.63  3.68  3.73  3.78  3.85  3.89  3.96  4.03  4.08  4.14  4.21  4.26  4.32 

 



417 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          160   161   162   163   164   165   166   167   168   169   170   171   172   173   174   175   176   177   178   179 

 

  -40    3.03  3.07  3.11  3.15  3.19  3.23  3.26  3.32  3.37  3.41  3.47  3.52  3.56  3.61  3.68  3.73  3.79  3.86  3.92  3.98 

  -41    2.76  2.80  2.84  2.88  2.92  2.97  3.01  3.05  3.10  3.14  3.19  3.23  3.27  3.32  3.37  3.41  3.47  3.52  3.57  3.62 

  -42    2.50  2.55  2.59  2.63  2.67  2.71  2.75  2.79  2.84  2.89  2.93  2.97  3.01  3.06  3.11  3.15  3.19  3.24  3.28  3.32 

  -43    2.27  2.31  2.35  2.39  2.43  2.48  2.51  2.55  2.59  2.64  2.68  2.71  2.76  2.81  2.85  2.89  2.95  2.99  3.03  3.06 

  -44    2.04  2.08  2.11  2.16  2.20  2.24  2.28  2.32  2.36  2.40  2.44  2.47  2.52  2.56  2.60  2.65  2.70  2.74  2.79  2.83 

  -45    1.85  1.88  1.91  1.95  1.99  2.02  2.06  2.10  2.13  2.17  2.21  2.24  2.28  2.32  2.36  2.41  2.45  2.50  2.55  2.59 

  -46    1.65  1.68  1.71  1.75  1.78  1.82  1.86  1.90  1.93  1.96  2.00  2.03  2.07  2.11  2.15  2.20  2.24  2.28  2.32  2.36 

  -47    1.48  1.51  1.53  1.57  1.60  1.62  1.66  1.70  1.73  1.76  1.80  1.84  1.88  1.92  1.95  1.99  2.03  2.06  2.10  2.14 

  -48    1.32  1.34  1.37  1.40  1.43  1.46  1.49  1.52  1.56  1.59  1.62  1.65  1.69  1.72  1.76  1.80  1.83  1.87  1.90  1.93 

  -49    1.17  1.19  1.22  1.25  1.27  1.30  1.33  1.36  1.39  1.42  1.45  1.49  1.52  1.54  1.58  1.61  1.64  1.68  1.71  1.75 

 

  -50    1.03  1.05  1.08  1.10  1.13  1.16  1.18  1.21  1.24  1.26  1.29  1.32  1.35  1.38  1.42  1.45  1.48  1.51  1.55  1.58 

  -51    0.90  0.92  0.94  0.97  0.99  1.02  1.04  1.07  1.10  1.12  1.15  1.18  1.21  1.24  1.26  1.30  1.33  1.36  1.39  1.42 

  -52    0.79  0.81  0.83  0.85  0.87  0.89  0.92  0.94  0.97  1.00  1.02  1.05  1.07  1.10  1.13  1.15  1.19  1.21  1.24  1.27 

  -53    0.69  0.71  0.72  0.74  0.76  0.78  0.80  0.83  0.85  0.87  0.90  0.92  0.95  0.97  1.00  1.03  1.06  1.08  1.11  1.14 

  -54    0.59  0.61  0.63  0.64  0.66  0.68  0.70  0.72  0.74  0.76  0.79  0.81  0.83  0.86  0.88  0.91  0.93  0.96  0.98  1.01 

  -55    0.51  0.52  0.54  0.56  0.58  0.59  0.61  0.63  0.65  0.67  0.69  0.71  0.73  0.75  0.77  0.80  0.82  0.85  0.87  0.90 

  -56    0.43  0.44  0.46  0.48  0.49  0.51  0.53  0.54  0.56  0.58  0.60  0.62  0.64  0.65  0.67  0.69  0.72  0.74  0.76  0.79 

  -57    0.35  0.37  0.38  0.40  0.41  0.43  0.45  0.47  0.48  0.50  0.52  0.54  0.55  0.57  0.59  0.60  0.63  0.65  0.67  0.70 

  -58    0.29  0.30  0.31  0.33  0.34  0.36  0.37  0.39  0.41  0.43  0.45  0.47  0.48  0.50  0.51  0.53  0.55  0.57  0.59  0.61 

  -59    0.24  0.24  0.25  0.26  0.28  0.29  0.31  0.33  0.35  0.36  0.39  0.40  0.41  0.42  0.44  0.45  0.47  0.49  0.51  0.53 

 

  -60    0.19  0.19  0.20  0.21  0.22  0.23  0.25  0.27  0.28  0.30  0.32  0.33  0.35  0.36  0.37  0.38  0.40  0.42  0.44  0.45 

  -61    0.14  0.14  0.15  0.16  0.17  0.18  0.20  0.22  0.23  0.24  0.26  0.27  0.29  0.30  0.31  0.32  0.33  0.35  0.37  0.39 

  -62    0.10  0.10  0.11  0.12  0.13  0.14  0.15  0.16  0.17  0.19  0.21  0.22  0.24  0.25  0.26  0.26  0.28  0.29  0.31  0.33 

  -63    0.07  0.08  0.08  0.09  0.10  0.11  0.12  0.13  0.14  0.15  0.16  0.17  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.27 

  -64    0.06  0.06  0.07  0.07  0.07  0.08  0.09  0.09  0.11  0.12  0.12  0.13  0.14  0.15  0.16  0.17  0.19  0.19  0.20  0.21 

  -65    0.04  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.08  0.08  0.09  0.10  0.11  0.11  0.13  0.14  0.15  0.16  0.17  0.18 

  -66    0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.06  0.06  0.07  0.08  0.08  0.08  0.09  0.10  0.11  0.13  0.14  0.14 

  -67    0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.07  0.07  0.08  0.09  0.10  0.12  0.12 

  -68    0.01  0.01  0.01  0.01  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.06  0.06  0.07  0.08  0.08  0.09 

  -69    0.00  0.00  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07 

 

  -70    0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05 

  -71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04 

  -72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03 

  -73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.03 

  -74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.02  0.02  0.02 

  -75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01 

  -76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01 

  -77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

  -80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

  -84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01 

  -85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -86    0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

  -87    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

  -88    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.02  0.02  0.03  0.02  0.02  0.02  0.02  0.03  0.03  0.03 

  -89    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 



418 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00 

 

   79    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.00 

   78    0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.01 

   77    0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.04  0.03  0.03  0.03  0.02 

   76    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.04  0.04  0.05  0.05  0.04  0.04  0.04  0.04 

   75    0.10  0.10  0.10  0.09  0.09  0.10  0.09  0.09  0.09  0.08  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

   74    0.14  0.14  0.13  0.13  0.12  0.13  0.13  0.12  0.12  0.12  0.10  0.10  0.10  0.09  0.09  0.09  0.08  0.08  0.08  0.08 

   73    0.19  0.18  0.18  0.17  0.17  0.18  0.17  0.16  0.16  0.15  0.14  0.14  0.14  0.13  0.12  0.12  0.12  0.12  0.11  0.11 

   72    0.25  0.24  0.24  0.24  0.23  0.23  0.23  0.22  0.21  0.21  0.19  0.19  0.19  0.18  0.17  0.16  0.15  0.15  0.15  0.15 

   71    0.31  0.31  0.31  0.30  0.30  0.30  0.28  0.27  0.27  0.26  0.25  0.25  0.25  0.24  0.22  0.21  0.21  0.20  0.20  0.19 

   70    0.38  0.38  0.37  0.37  0.37  0.36  0.35  0.34  0.33  0.33  0.32  0.31  0.31  0.29  0.28  0.27  0.26  0.26  0.25  0.24 

 

   69    0.46  0.46  0.45  0.45  0.45  0.44  0.43  0.41  0.41  0.40  0.39  0.38  0.37  0.36  0.35  0.34  0.34  0.33  0.32  0.31 

   68    0.56  0.55  0.54  0.54  0.53  0.52  0.51  0.49  0.49  0.47  0.47  0.46  0.45  0.43  0.43  0.42  0.42  0.41  0.40  0.39 

   67    0.64  0.64  0.63  0.63  0.62  0.61  0.60  0.58  0.57  0.56  0.55  0.54  0.53  0.52  0.52  0.51  0.50  0.49  0.48  0.46 

   66    0.75  0.74  0.74  0.72  0.72  0.70  0.69  0.68  0.67  0.66  0.65  0.64  0.63  0.61  0.61  0.59  0.58  0.57  0.56  0.54 

   65    0.86  0.85  0.84  0.83  0.82  0.81  0.80  0.79  0.78  0.76  0.75  0.74  0.72  0.71  0.70  0.69  0.67  0.66  0.64  0.63 

   64    1.00  0.99  0.97  0.96  0.94  0.93  0.91  0.90  0.89  0.88  0.86  0.85  0.83  0.82  0.81  0.79  0.77  0.76  0.75  0.73 

   63    1.14  1.13  1.11  1.09  1.07  1.06  1.04  1.03  1.02  1.01  0.99  0.98  0.95  0.94  0.92  0.90  0.88  0.87  0.85  0.83 

   62    1.28  1.27  1.25  1.23  1.22  1.19  1.18  1.17  1.15  1.14  1.13  1.11  1.09  1.07  1.05  1.02  1.01  0.99  0.97  0.95 

   61    1.44  1.43  1.41  1.39  1.38  1.35  1.34  1.32  1.31  1.28  1.27  1.25  1.23  1.21  1.19  1.16  1.14  1.12  1.10  1.08 

   60    1.61  1.59  1.57  1.56  1.54  1.52  1.50  1.49  1.47  1.44  1.42  1.40  1.38  1.35  1.33  1.31  1.29  1.26  1.24  1.22 

 

   59    1.79  1.78  1.76  1.74  1.73  1.70  1.68  1.66  1.64  1.61  1.58  1.56  1.54  1.51  1.49  1.47  1.44  1.41  1.39  1.36 

   58    1.99  1.98  1.95  1.94  1.91  1.89  1.86  1.84  1.82  1.79  1.77  1.75  1.72  1.69  1.66  1.63  1.60  1.57  1.55  1.52 

   57    2.19  2.18  2.15  2.13  2.10  2.07  2.05  2.02  2.00  1.99  1.96  1.94  1.91  1.88  1.84  1.81  1.78  1.75  1.72  1.69 

   56    2.42  2.40  2.37  2.35  2.32  2.30  2.27  2.24  2.21  2.19  2.16  2.13  2.10  2.06  2.02  1.99  1.97  1.94  1.91  1.89 

   55    2.66  2.64  2.61  2.59  2.56  2.53  2.50  2.47  2.44  2.41  2.37  2.34  2.31  2.27  2.23  2.20  2.17  2.15  2.12  2.09 

   54    2.90  2.88  2.85  2.82  2.79  2.77  2.73  2.70  2.67  2.64  2.61  2.57  2.53  2.49  2.46  2.43  2.41  2.38  2.35  2.31 

   53    3.14  3.11  3.08  3.04  3.01  2.98  2.95  2.93  2.90  2.87  2.84  2.80  2.76  2.73  2.70  2.68  2.64  2.61  2.58  2.53 

   52    3.41  3.37  3.33  3.29  3.25  3.22  3.19  3.16  3.14  3.11  3.07  3.03  2.99  2.95  2.92  2.90  2.87  2.83  2.80  2.74 

   51    3.73  3.69  3.65  3.61  3.57  3.53  3.49  3.45  3.41  3.37  3.31  3.27  3.23  3.19  3.15  3.12  3.08  3.05  3.01  2.96 

   50    4.07  4.04  3.99  3.96  3.90  3.86  3.81  3.77  3.71  3.68  3.64  3.59  3.54  3.50  3.44  3.39  3.35  3.30  3.26  3.20 

 

   49    4.35  4.31  4.27  4.23  4.19  4.16  4.13  4.09  4.04  4.01  3.96  3.91  3.86  3.82  3.76  3.70  3.65  3.60  3.54  3.49 

   48    4.61  4.57  4.53  4.49  4.45  4.41  4.37  4.33  4.29  4.27  4.23  4.19  4.15  4.11  4.06  4.01  3.96  3.91  3.85  3.80 

   47    4.86  4.82  4.79  4.74  4.70  4.67  4.63  4.59  4.56  4.53  4.49  4.45  4.40  4.36  4.30  4.27  4.21  4.17  4.12  4.09 

   46    5.15  5.12  5.08  5.04  4.99  4.94  4.89  4.85  4.80  4.77  4.74  4.70  4.66  4.61  4.56  4.52  4.47  4.42  4.38  4.34 

   45    5.44  5.41  5.37  5.33  5.29  5.24  5.20  5.14  5.10  5.06  5.02  4.98  4.94  4.89  4.84  4.78  4.73  4.67  4.63  4.58 

   44    5.76  5.72  5.67  5.63  5.59  5.54  5.50  5.45  5.40  5.35  5.32  5.26  5.22  5.18  5.13  5.08  5.03  4.97  4.92  4.86 

   43    6.14  6.08  6.03  5.97  5.93  5.88  5.83  5.77  5.72  5.66  5.61  5.55  5.51  5.47  5.41  5.36  5.31  5.26  5.21  5.16 

   42    6.59  6.53  6.45  6.38  6.32  6.26  6.20  6.14  6.07  6.01  5.95  5.88  5.83  5.77  5.72  5.66  5.61  5.56  5.51  5.46 

   41    7.13  7.04  6.96  6.88  6.81  6.72  6.65  6.58  6.50  6.43  6.36  6.28  6.21  6.15  6.08  6.01  5.95  5.89  5.83  5.77 

   40    7.67  7.59  7.50  7.41  7.33  7.25  7.16  7.09  7.00  6.92  6.84  6.76  6.68  6.61  6.52  6.44  6.36  6.29  6.21  6.14 

 



419 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   39    8.18  8.10  8.03  7.95  7.87  7.79  7.72  7.64  7.55  7.47  7.38  7.29  7.20  7.12  7.03  6.95  6.87  6.78  6.68  6.60 

   38    8.69  8.61  8.53  8.45  8.37  8.29  8.22  8.14  8.06  7.97  7.90  7.80  7.73  7.65  7.57  7.49  7.40  7.31  7.22  7.13 

   37    9.12  9.06  9.00  8.95  8.89  8.81  8.73  8.64  8.56  8.47  8.39  8.30  8.22  8.14  8.06  7.98  7.90  7.83  7.75  7.67 

   36    9.38  9.34  9.30  9.28  9.23  9.16  9.10  9.04  8.98  8.92  8.87  8.79  8.70  8.62  8.54  8.46  8.38  8.31  8.23  8.15 

   35    9.56  9.52  9.50  9.48  9.44  9.38  9.34  9.29  9.25  9.22  9.17  9.11  9.05  8.99  8.93  8.88  8.82  8.76  8.68  8.60 

   34    9.81  9.75  9.70  9.66  9.61  9.56  9.52  9.48  9.46  9.43  9.39  9.34  9.30  9.25  9.21  9.17  9.11  9.05  8.98  8.92 

   33   10.21 10.14 10.07 10.00  9.93  9.87  9.80  9.74  9.70  9.65  9.60  9.55  9.51  9.47  9.44  9.40  9.35  9.30  9.26  9.21 

   32   10.68 10.60 10.53 10.45 10.38 10.30 10.23 10.15 10.08 10.02  9.95  9.89  9.83  9.77  9.72  9.65  9.58  9.54  9.50  9.46 

   31   11.15 11.07 10.99 10.92 10.84 10.76 10.69 10.62 10.54 10.47 10.40 10.33 10.25 10.18 10.10 10.03  9.96  9.90  9.85  9.80 

   30   11.58 11.52 11.45 11.38 11.31 11.23 11.16 11.09 11.01 10.94 10.87 10.79 10.72 10.64 10.57 10.50 10.42 10.35 10.28 10.21 

 

   29   11.94 11.88 11.82 11.76 11.71 11.64 11.58 11.52 11.45 11.38 11.31 11.25 11.17 11.10 11.04 10.97 10.90 10.83 10.76 10.70 

   28   12.21 12.17 12.11 12.06 12.01 11.96 11.91 11.85 11.79 11.74 11.68 11.62 11.57 11.51 11.46 11.40 11.34 11.28 11.22 11.15 

   27   12.44 12.39 12.34 12.30 12.25 12.20 12.15 12.10 12.05 12.00 11.95 11.90 11.85 11.81 11.76 11.71 11.66 11.61 11.56 11.51 

   26   12.64 12.59 12.55 12.50 12.45 12.41 12.36 12.31 12.27 12.22 12.18 12.13 12.09 12.04 12.00 11.95 11.90 11.86 11.81 11.76 

   25   12.83 12.78 12.74 12.69 12.65 12.60 12.56 12.51 12.47 12.42 12.38 12.34 12.29 12.25 12.21 12.16 12.12 12.07 12.03 11.98 

   24   13.01 12.96 12.92 12.88 12.83 12.79 12.74 12.70 12.66 12.61 12.57 12.53 12.49 12.45 12.40 12.36 12.32 12.27 12.23 12.19 

   23   13.18 13.14 13.09 13.05 13.01 12.97 12.92 12.88 12.84 12.80 12.76 12.71 12.67 12.63 12.59 12.55 12.51 12.47 12.43 12.38 

   22   13.35 13.30 13.26 13.22 13.18 13.14 13.09 13.05 13.01 12.97 12.93 12.89 12.85 12.81 12.77 12.73 12.69 12.65 12.61 12.57 

   21   13.51 13.46 13.42 13.38 13.34 13.30 13.26 13.22 13.18 13.14 13.10 13.06 13.02 12.98 12.95 12.91 12.87 12.83 12.79 12.75 

   20   13.66 13.62 13.57 13.53 13.49 13.46 13.42 13.38 13.34 13.30 13.26 13.22 13.18 13.15 13.11 13.07 13.03 13.00 12.96 12.92 

 

   19   13.80 13.76 13.72 13.68 13.64 13.60 13.57 13.53 13.49 13.45 13.41 13.38 13.34 13.30 13.27 13.23 13.19 13.16 13.12 13.08 

   18   13.94 13.90 13.86 13.82 13.78 13.75 13.71 13.67 13.63 13.60 13.56 13.52 13.49 13.45 13.42 13.38 13.35 13.31 13.27 13.24 

   17   14.07 14.03 13.99 13.96 13.92 13.88 13.85 13.81 13.77 13.74 13.70 13.67 13.63 13.59 13.56 13.52 13.49 13.45 13.42 13.38 

   16   14.20 14.16 14.12 14.08 14.05 14.01 13.97 13.94 13.90 13.87 13.83 13.80 13.76 13.73 13.70 13.66 13.63 13.59 13.56 13.53 

   15   14.31 14.28 14.24 14.20 14.17 14.13 14.10 14.06 14.03 13.99 13.96 13.93 13.89 13.86 13.83 13.79 13.76 13.73 13.69 13.66 

   14   14.43 14.39 14.35 14.32 14.28 14.25 14.21 14.18 14.15 14.11 14.08 14.05 14.01 13.98 13.95 13.92 13.88 13.85 13.82 13.79 

   13   14.53 14.50 14.46 14.43 14.39 14.36 14.32 14.29 14.26 14.22 14.19 14.16 14.13 14.10 14.06 14.03 14.00 13.97 13.94 13.91 

   12   14.63 14.59 14.56 14.53 14.49 14.46 14.43 14.39 14.36 14.33 14.30 14.27 14.24 14.20 14.17 14.14 14.11 14.08 14.05 14.02 

   11   14.72 14.68 14.65 14.62 14.59 14.56 14.52 14.49 14.46 14.43 14.40 14.37 14.34 14.30 14.27 14.24 14.21 14.18 14.15 14.12 

   10   14.80 14.77 14.74 14.71 14.68 14.64 14.61 14.58 14.55 14.52 14.49 14.46 14.43 14.40 14.37 14.34 14.31 14.28 14.25 14.22 

 

    9   14.88 14.85 14.82 14.79 14.76 14.72 14.69 14.66 14.63 14.60 14.57 14.54 14.51 14.48 14.46 14.43 14.40 14.37 14.34 14.31 

    8   14.95 14.92 14.89 14.86 14.83 14.80 14.77 14.74 14.71 14.68 14.65 14.62 14.59 14.56 14.53 14.51 14.48 14.45 14.42 14.39 

    7   15.01 14.98 14.95 14.92 14.89 14.86 14.83 14.80 14.77 14.75 14.72 14.69 14.66 14.63 14.60 14.58 14.55 14.52 14.49 14.46 

    6   15.06 15.03 15.00 14.97 14.94 14.92 14.89 14.86 14.83 14.81 14.78 14.75 14.72 14.69 14.67 14.64 14.61 14.58 14.56 14.53 

    5   15.10 15.07 15.05 15.02 14.99 14.97 14.94 14.91 14.88 14.86 14.83 14.80 14.78 14.75 14.72 14.69 14.67 14.64 14.61 14.59 

    4   15.14 15.11 15.08 15.06 15.03 15.00 14.98 14.95 14.93 14.90 14.87 14.85 14.82 14.79 14.77 14.74 14.71 14.69 14.66 14.63 

    3   15.16 15.14 15.11 15.09 15.06 15.03 15.01 14.98 14.96 14.93 14.91 14.88 14.86 14.83 14.81 14.78 14.75 14.73 14.70 14.68 

    2   15.18 15.15 15.13 15.10 15.08 15.06 15.03 15.01 14.98 14.96 14.93 14.91 14.88 14.86 14.83 14.81 14.78 14.76 14.73 14.71 

    1   15.18 15.16 15.14 15.11 15.09 15.07 15.04 15.02 15.00 14.97 14.95 14.93 14.90 14.88 14.85 14.83 14.81 14.78 14.76 14.73 

    0   15.18 15.16 15.14 15.11 15.09 15.07 15.04 15.02 15.00 14.98 14.96 14.93 14.91 14.89 14.86 14.84 14.82 14.79 14.77 14.74 

 



420 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

   -1   15.16 15.14 15.12 15.10 15.08 15.06 15.04 15.02 14.99 14.97 14.95 14.93 14.91 14.89 14.86 14.84 14.82 14.80 14.77 14.75 

   -2   15.14 15.12 15.10 15.08 15.06 15.04 15.02 15.00 14.98 14.96 14.94 14.92 14.90 14.88 14.85 14.83 14.81 14.79 14.77 14.74 

   -3   15.10 15.08 15.06 15.05 15.03 15.01 14.99 14.97 14.95 14.93 14.91 14.89 14.88 14.86 14.84 14.81 14.79 14.77 14.75 14.73 

   -4   15.05 15.04 15.02 15.00 14.98 14.97 14.95 14.93 14.92 14.90 14.88 14.86 14.84 14.82 14.81 14.79 14.77 14.74 14.72 14.70 

   -5   14.99 14.98 14.96 14.95 14.93 14.92 14.90 14.88 14.87 14.85 14.83 14.82 14.80 14.78 14.76 14.74 14.73 14.71 14.69 14.67 

   -6   14.92 14.91 14.89 14.88 14.87 14.85 14.84 14.82 14.81 14.79 14.78 14.76 14.74 14.73 14.71 14.69 14.68 14.66 14.64 14.62 

   -7   14.83 14.82 14.81 14.80 14.79 14.77 14.76 14.75 14.74 14.72 14.71 14.69 14.68 14.66 14.65 14.63 14.62 14.60 14.58 14.57 

   -8   14.74 14.73 14.72 14.71 14.70 14.69 14.68 14.66 14.65 14.64 14.63 14.61 14.60 14.59 14.57 14.56 14.54 14.53 14.51 14.50 

   -9   14.63 14.62 14.61 14.60 14.60 14.59 14.58 14.57 14.56 14.55 14.54 14.53 14.51 14.50 14.49 14.48 14.46 14.45 14.44 14.42 

 

  -10   14.51 14.50 14.49 14.49 14.48 14.47 14.47 14.46 14.45 14.44 14.43 14.42 14.41 14.40 14.39 14.38 14.37 14.36 14.35 14.33 

  -11   14.37 14.36 14.36 14.36 14.35 14.35 14.34 14.34 14.33 14.32 14.32 14.31 14.30 14.29 14.28 14.28 14.27 14.26 14.25 14.24 

  -12   14.21 14.21 14.21 14.21 14.21 14.21 14.21 14.20 14.20 14.19 14.19 14.18 14.18 14.17 14.16 14.16 14.15 14.14 14.13 14.13 

  -13   14.04 14.05 14.05 14.05 14.05 14.05 14.05 14.05 14.05 14.05 14.05 14.04 14.04 14.04 14.03 14.03 14.02 14.02 14.01 14.00 

  -14   13.86 13.86 13.87 13.87 13.88 13.88 13.89 13.89 13.89 13.89 13.89 13.89 13.89 13.89 13.89 13.88 13.88 13.88 13.87 13.87 

  -15   13.66 13.66 13.67 13.68 13.69 13.69 13.70 13.71 13.72 13.72 13.72 13.73 13.73 13.73 13.73 13.73 13.73 13.73 13.73 13.72 

  -16   13.43 13.45 13.46 13.47 13.48 13.49 13.50 13.51 13.52 13.53 13.54 13.54 13.55 13.55 13.56 13.56 13.56 13.57 13.57 13.57 

  -17   13.19 13.21 13.23 13.24 13.26 13.27 13.28 13.29 13.31 13.32 13.33 13.34 13.35 13.36 13.37 13.38 13.38 13.39 13.39 13.40 

  -18   12.93 12.96 12.98 13.00 13.02 13.03 13.05 13.06 13.08 13.09 13.11 13.13 13.14 13.15 13.17 13.18 13.19 13.20 13.21 13.22 

  -19   12.65 12.68 12.70 12.73 12.75 12.77 12.79 12.82 12.84 12.85 12.87 12.89 12.91 12.93 12.95 12.96 12.97 12.99 13.01 13.02 

 

  -20   12.33 12.37 12.40 12.43 12.47 12.50 12.52 12.55 12.57 12.59 12.62 12.64 12.66 12.68 12.70 12.72 12.74 12.76 12.78 12.80 

  -21   11.94 11.98 12.02 12.07 12.11 12.15 12.19 12.23 12.26 12.30 12.33 12.36 12.39 12.42 12.44 12.46 12.49 12.51 12.53 12.55 

  -22   11.43 11.49 11.55 11.61 11.67 11.72 11.77 11.82 11.87 11.92 11.97 12.01 12.05 12.10 12.13 12.16 12.18 12.21 12.23 12.25 

  -23   10.82 10.89 10.95 11.02 11.08 11.16 11.23 11.30 11.37 11.44 11.51 11.57 11.63 11.70 11.74 11.78 11.81 11.84 11.87 11.90 

  -24   10.25 10.30 10.36 10.42 10.49 10.56 10.62 10.69 10.76 10.83 10.91 11.00 11.08 11.17 11.24 11.30 11.35 11.40 11.43 11.47 

  -25    9.93  9.93  9.94  9.95  9.97 10.01 10.06 10.11 10.16 10.23 10.30 10.38 10.46 10.54 10.63 10.71 10.78 10.85 10.91 10.96 

  -26    9.69  9.71  9.73  9.75  9.76  9.77  9.77  9.76  9.75  9.75  9.78  9.83  9.88  9.95 10.03 10.10 10.17 10.24 10.31 10.37 

  -27    9.43  9.47  9.49  9.52  9.54  9.56  9.58  9.58  9.58  9.59  9.59  9.59  9.58  9.58  9.57  9.60  9.63  9.68  9.73  9.79 

  -28    8.94  9.02  9.10  9.19  9.26  9.31  9.35  9.38  9.40  9.42  9.42  9.44  9.44  9.43  9.42  9.41  9.41  9.40  9.38  9.37 

  -29    8.37  8.46  8.54  8.63  8.71  8.79  8.88  8.96  9.05  9.13  9.18  9.22  9.25  9.26  9.26  9.27  9.27  9.27  9.25  9.22 

 

  -30    7.75  7.84  7.93  8.03  8.12  8.22  8.30  8.39  8.48  8.57  8.65  8.73  8.82  8.89  8.97  9.02  9.07  9.09  9.11  9.09 

  -31    7.16  7.24  7.33  7.42  7.51  7.60  7.69  7.79  7.88  7.97  8.06  8.15  8.24  8.33  8.42  8.51  8.60  8.68  8.76  8.82 

  -32    6.65  6.72  6.79  6.86  6.95  7.03  7.11  7.20  7.29  7.37  7.46  7.55  7.64  7.74  7.83  7.93  8.02  8.11  8.21  8.30 

  -33    6.21  6.28  6.34  6.40  6.47  6.54  6.61  6.68  6.75  6.83  6.91  6.99  7.08  7.16  7.25  7.35  7.44  7.54  7.64  7.74 

  -34    5.84  5.89  5.94  6.00  6.05  6.11  6.17  6.24  6.31  6.37  6.44  6.51  6.58  6.65  6.73  6.82  6.90  6.99  7.08  7.18 

  -35    5.48  5.52  5.58  5.63  5.68  5.73  5.78  5.84  5.91  5.97  6.03  6.10  6.16  6.22  6.29  6.37  6.44  6.51  6.59  6.67 

  -36    5.15  5.19  5.23  5.27  5.32  5.37  5.42  5.47  5.54  5.60  5.66  5.72  5.78  5.84  5.90  5.97  6.03  6.09  6.15  6.22 

  -37    4.88  4.92  4.95  4.99  5.02  5.05  5.09  5.13  5.18  5.24  5.29  5.36  5.41  5.47  5.52  5.58  5.64  5.69  5.76  5.82 

  -38    4.63  4.67  4.71  4.74  4.77  4.80  4.82  4.85  4.88  4.92  4.96  5.01  5.06  5.11  5.17  5.22  5.27  5.33  5.39  5.44 

  -39    4.37  4.43  4.48  4.51  4.55  4.58  4.60  4.62  4.65  4.68  4.71  4.74  4.78  4.82  4.85  4.89  4.94  4.98  5.04  5.10 

 



421 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          180   181   182   183   184   185   186   187   188   189   190   191   192   193   194   195   196   197   198   199 

 

  -40    4.04  4.10  4.16  4.22  4.28  4.33  4.37  4.41  4.44  4.47  4.49  4.52  4.56  4.59  4.62  4.66  4.69  4.72  4.76  4.79 

  -41    3.68  3.75  3.81  3.88  3.94  4.01  4.07  4.13  4.18  4.23  4.27  4.31  4.35  4.38  4.42  4.44  4.47  4.50  4.54  4.56 

  -42    3.37  3.42  3.46  3.52  3.58  3.65  3.72  3.78  3.84  3.90  3.96  4.01  4.07  4.13  4.19  4.23  4.27  4.31  4.34  4.36 

  -43    3.11  3.14  3.18  3.22  3.27  3.32  3.38  3.44  3.49  3.56  3.62  3.68  3.74  3.81  3.87  3.92  3.99  4.05  4.10  4.14 

  -44    2.88  2.92  2.96  2.99  3.03  3.07  3.11  3.16  3.21  3.26  3.31  3.36  3.41  3.47  3.54  3.59  3.66  3.72  3.78  3.84 

  -45    2.64  2.68  2.73  2.77  2.81  2.85  2.89  2.93  2.97  3.01  3.05  3.09  3.14  3.19  3.24  3.28  3.34  3.40  3.46  3.52 

  -46    2.40  2.44  2.48  2.53  2.58  2.63  2.67  2.71  2.75  2.80  2.83  2.88  2.92  2.96  3.01  3.05  3.09  3.14  3.19  3.23 

  -47    2.17  2.21  2.25  2.29  2.34  2.39  2.44  2.48  2.52  2.56  2.60  2.65  2.70  2.75  2.80  2.84  2.88  2.92  2.96  3.00 

  -48    1.96  2.00  2.04  2.08  2.12  2.16  2.21  2.25  2.30  2.34  2.39  2.42  2.47  2.52  2.56  2.61  2.66  2.71  2.75  2.79 

  -49    1.78  1.82  1.86  1.90  1.93  1.97  2.01  2.05  2.09  2.13  2.17  2.21  2.26  2.30  2.35  2.39  2.43  2.48  2.54  2.58 

 

  -50    1.61  1.65  1.68  1.72  1.76  1.79  1.83  1.87  1.90  1.95  1.99  2.02  2.07  2.10  2.14  2.18  2.22  2.27  2.32  2.36 

  -51    1.46  1.49  1.53  1.57  1.60  1.63  1.66  1.70  1.74  1.77  1.81  1.85  1.89  1.92  1.96  1.99  2.04  2.09  2.13  2.17 

  -52    1.31  1.33  1.37  1.41  1.44  1.47  1.50  1.53  1.57  1.60  1.64  1.68  1.71  1.74  1.78  1.82  1.86  1.90  1.95  1.98 

  -53    1.17  1.20  1.23  1.26  1.28  1.32  1.34  1.38  1.42  1.45  1.49  1.53  1.55  1.58  1.62  1.66  1.69  1.73  1.78  1.81 

  -54    1.04  1.07  1.10  1.12  1.15  1.17  1.20  1.24  1.27  1.31  1.34  1.38  1.40  1.43  1.47  1.51  1.53  1.57  1.61  1.65 

  -55    0.92  0.95  0.97  1.00  1.02  1.05  1.08  1.12  1.14  1.18  1.21  1.24  1.26  1.29  1.32  1.36  1.39  1.42  1.46  1.49 

  -56    0.82  0.84  0.86  0.89  0.91  0.94  0.97  0.99  1.02  1.05  1.08  1.10  1.13  1.16  1.19  1.22  1.25  1.29  1.32  1.36 

  -57    0.72  0.74  0.76  0.78  0.80  0.83  0.86  0.88  0.91  0.94  0.96  0.98  1.01  1.04  1.06  1.09  1.13  1.16  1.19  1.22 

  -58    0.63  0.65  0.67  0.69  0.71  0.73  0.76  0.78  0.80  0.82  0.85  0.87  0.90  0.93  0.96  0.98  1.01  1.04  1.07  1.10 

  -59    0.55  0.57  0.59  0.60  0.62  0.64  0.66  0.68  0.71  0.73  0.75  0.78  0.80  0.83  0.85  0.88  0.90  0.93  0.95  0.98 

 

  -60    0.47  0.50  0.51  0.53  0.55  0.57  0.59  0.60  0.62  0.64  0.66  0.69  0.71  0.74  0.76  0.78  0.80  0.83  0.85  0.88 

  -61    0.41  0.43  0.44  0.47  0.48  0.50  0.51  0.53  0.55  0.57  0.59  0.61  0.63  0.66  0.67  0.69  0.72  0.74  0.76  0.79 

  -62    0.35  0.37  0.38  0.40  0.42  0.43  0.45  0.47  0.48  0.50  0.52  0.54  0.56  0.58  0.60  0.62  0.64  0.66  0.68  0.70 

  -63    0.29  0.30  0.32  0.34  0.36  0.37  0.38  0.40  0.41  0.43  0.45  0.47  0.49  0.51  0.52  0.55  0.56  0.58  0.60  0.63 

  -64    0.23  0.25  0.26  0.28  0.30  0.31  0.32  0.34  0.35  0.37  0.39  0.41  0.42  0.44  0.46  0.48  0.49  0.51  0.53  0.55 

  -65    0.19  0.20  0.22  0.23  0.25  0.26  0.27  0.29  0.30  0.32  0.33  0.34  0.36  0.38  0.40  0.41  0.43  0.45  0.47  0.48 

  -66    0.16  0.17  0.18  0.18  0.20  0.21  0.23  0.24  0.25  0.27  0.28  0.29  0.31  0.32  0.34  0.35  0.37  0.39  0.41  0.42 

  -67    0.13  0.14  0.15  0.14  0.15  0.17  0.18  0.19  0.20  0.22  0.23  0.24  0.26  0.27  0.29  0.30  0.32  0.34  0.36  0.36 

  -68    0.10  0.10  0.11  0.12  0.12  0.13  0.14  0.16  0.17  0.18  0.19  0.20  0.21  0.22  0.24  0.25  0.26  0.28  0.30  0.30 

  -69    0.08  0.08  0.09  0.09  0.10  0.11  0.11  0.12  0.13  0.14  0.15  0.16  0.17  0.18  0.19  0.20  0.22  0.23  0.25  0.26 

 

  -70    0.05  0.06  0.07  0.07  0.08  0.09  0.09  0.10  0.11  0.12  0.13  0.13  0.14  0.15  0.16  0.17  0.18  0.19  0.20  0.22 

  -71    0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.09  0.09  0.10  0.11  0.12  0.12  0.13  0.14  0.15  0.16  0.17  0.19 

  -72    0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.06  0.07  0.08  0.08  0.10  0.10  0.10  0.11  0.12  0.12  0.13  0.14  0.16 

  -73    0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.08  0.09  0.09  0.09  0.10  0.10  0.11  0.13 

  -74    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.10 

  -75    0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.09 

  -76    0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.07 

  -77    0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.06 

  -78    0.00  0.00  0.00  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05 

  -79    0.00  0.00  0.00  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04 

 

  -80    0.00  0.00  0.00  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04 

  -81    0.00  0.00  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -82    0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

  -83    0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03 

  -84    0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03 

  -85    0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03 

  -86    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03 

  -87    0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03 

  -88    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.03  0.03  0.03  0.03 

  -89    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 



422 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   76    0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.02  0.01  0.01 

   75    0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02 

   74    0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03 

   73    0.10  0.10  0.09  0.09  0.09  0.09  0.08  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04 

   72    0.14  0.13  0.12  0.12  0.12  0.12  0.11  0.10  0.09  0.09  0.09  0.09  0.09  0.08  0.08  0.07  0.07  0.06  0.06  0.05 

   71    0.18  0.18  0.17  0.16  0.16  0.15  0.15  0.14  0.13  0.12  0.12  0.12  0.11  0.11  0.11  0.10  0.10  0.09  0.08  0.07 

   70    0.24  0.23  0.22  0.21  0.21  0.20  0.19  0.18  0.18  0.17  0.17  0.16  0.15  0.15  0.15  0.14  0.13  0.12  0.11  0.10 

 

   69    0.31  0.29  0.28  0.27  0.26  0.25  0.25  0.25  0.24  0.23  0.22  0.21  0.19  0.19  0.18  0.17  0.16  0.16  0.15  0.14 

   68    0.38  0.36  0.35  0.34  0.33  0.32  0.31  0.30  0.30  0.29  0.28  0.26  0.25  0.24  0.23  0.22  0.21  0.21  0.20  0.19 

   67    0.45  0.44  0.42  0.41  0.40  0.39  0.38  0.37  0.36  0.35  0.34  0.32  0.31  0.29  0.28  0.27  0.26  0.26  0.25  0.24 

   66    0.53  0.52  0.51  0.49  0.48  0.47  0.46  0.44  0.43  0.42  0.40  0.39  0.38  0.36  0.35  0.34  0.32  0.31  0.30  0.30 

   65    0.61  0.60  0.59  0.58  0.56  0.55  0.54  0.52  0.50  0.49  0.48  0.46  0.45  0.44  0.42  0.41  0.39  0.38  0.37  0.36 

   64    0.71  0.70  0.68  0.67  0.65  0.64  0.62  0.61  0.59  0.57  0.56  0.54  0.53  0.51  0.50  0.48  0.46  0.45  0.44  0.43 

   63    0.82  0.80  0.79  0.77  0.75  0.73  0.71  0.70  0.68  0.66  0.64  0.63  0.61  0.60  0.58  0.57  0.55  0.53  0.52  0.50 

   62    0.94  0.92  0.90  0.88  0.85  0.83  0.81  0.79  0.78  0.76  0.75  0.73  0.71  0.69  0.67  0.66  0.63  0.62  0.60  0.58 

   61    1.06  1.04  1.02  1.00  0.97  0.95  0.93  0.91  0.89  0.87  0.85  0.83  0.81  0.79  0.77  0.75  0.73  0.71  0.69  0.67 

   60    1.19  1.17  1.15  1.12  1.10  1.07  1.05  1.03  1.01  0.99  0.97  0.95  0.93  0.90  0.88  0.86  0.84  0.81  0.79  0.77 

 

   59    1.34  1.31  1.29  1.26  1.24  1.22  1.19  1.17  1.14  1.12  1.09  1.06  1.04  1.02  0.99  0.97  0.95  0.92  0.90  0.87 

   58    1.49  1.47  1.44  1.41  1.39  1.36  1.33  1.31  1.28  1.25  1.22  1.19  1.17  1.15  1.12  1.10  1.07  1.04  1.02  0.99 

   57    1.66  1.63  1.60  1.57  1.55  1.52  1.49  1.46  1.44  1.40  1.37  1.34  1.31  1.28  1.25  1.23  1.20  1.17  1.15  1.11 

   56    1.85  1.82  1.79  1.75  1.72  1.69  1.65  1.62  1.59  1.56  1.53  1.50  1.47  1.44  1.40  1.38  1.34  1.31  1.28  1.25 

   55    2.05  2.02  1.98  1.94  1.91  1.87  1.83  1.80  1.77  1.74  1.70  1.67  1.63  1.59  1.56  1.53  1.50  1.47  1.44  1.40 

   54    2.27  2.23  2.19  2.14  2.10  2.06  2.03  1.98  1.95  1.92  1.88  1.85  1.81  1.78  1.74  1.71  1.67  1.64  1.60  1.57 

   53    2.48  2.44  2.40  2.35  2.31  2.27  2.24  2.19  2.15  2.12  2.07  2.03  1.99  1.96  1.92  1.88  1.85  1.83  1.79  1.75 

   52    2.70  2.66  2.62  2.58  2.54  2.50  2.46  2.42  2.38  2.33  2.28  2.24  2.20  2.16  2.12  2.08  2.04  2.00  1.96  1.93 

   51    2.91  2.87  2.84  2.79  2.76  2.73  2.69  2.64  2.61  2.56  2.51  2.46  2.42  2.38  2.34  2.29  2.24  2.20  2.15  2.12 

   50    3.15  3.11  3.07  3.02  2.99  2.96  2.91  2.87  2.83  2.78  2.73  2.69  2.65  2.60  2.56  2.51  2.46  2.41  2.36  2.32 

 

   49    3.43  3.38  3.32  3.28  3.23  3.19  3.14  3.09  3.05  3.00  2.95  2.91  2.87  2.83  2.79  2.74  2.69  2.64  2.59  2.54 

   48    3.75  3.69  3.64  3.59  3.53  3.47  3.43  3.36  3.31  3.25  3.19  3.14  3.10  3.05  3.02  2.96  2.92  2.87  2.82  2.76 

   47    4.04  4.00  3.94  3.89  3.83  3.77  3.72  3.67  3.61  3.55  3.49  3.42  3.37  3.31  3.27  3.20  3.15  3.10  3.04  2.99 

   46    4.29  4.24  4.20  4.15  4.10  4.06  4.02  3.96  3.90  3.85  3.78  3.72  3.67  3.60  3.56  3.49  3.43  3.37  3.31  3.25 

   45    4.53  4.50  4.46  4.41  4.36  4.32  4.27  4.22  4.16  4.11  4.05  4.00  3.95  3.89  3.85  3.80  3.74  3.67  3.61  3.55 

   44    4.81  4.76  4.73  4.68  4.63  4.59  4.53  4.48  4.42  4.37  4.31  4.27  4.23  4.17  4.13  4.08  4.02  3.96  3.91  3.85 

   43    5.11  5.07  5.02  4.97  4.92  4.86  4.81  4.76  4.71  4.64  4.59  4.55  4.50  4.44  4.40  4.35  4.29  4.24  4.19  4.13 

   42    5.41  5.36  5.30  5.25  5.19  5.14  5.10  5.05  5.00  4.94  4.89  4.84  4.78  4.73  4.68  4.62  4.56  4.51  4.46  4.40 

   41    5.71  5.65  5.59  5.54  5.49  5.43  5.38  5.32  5.28  5.22  5.17  5.12  5.06  5.00  4.95  4.90  4.85  4.79  4.73  4.68 

   40    6.07  6.00  5.94  5.88  5.81  5.74  5.67  5.61  5.55  5.50  5.44  5.39  5.34  5.28  5.22  5.17  5.12  5.07  5.01  4.96 

 



423 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   39    6.51  6.43  6.35  6.27  6.19  6.11  6.03  5.96  5.88  5.82  5.75  5.69  5.63  5.57  5.50  5.45  5.39  5.33  5.27  5.21 

   38    7.02  6.93  6.83  6.74  6.64  6.55  6.45  6.37  6.28  6.20  6.12  6.04  5.96  5.90  5.82  5.75  5.68  5.62  5.55  5.49 

   37    7.56  7.47  7.37  7.26  7.16  7.06  6.96  6.86  6.76  6.67  6.57  6.47  6.38  6.29  6.20  6.11  6.03  5.95  5.87  5.79 

   36    8.06  7.98  7.89  7.79  7.69  7.60  7.49  7.39  7.29  7.19  7.09  6.98  6.87  6.76  6.66  6.55  6.45  6.35  6.26  6.16 

   35    8.52  8.44  8.36  8.28  8.19  8.10  8.02  7.92  7.83  7.72  7.63  7.52  7.41  7.29  7.18  7.06  6.94  6.83  6.72  6.61 

   34    8.88  8.83  8.77  8.70  8.63  8.54  8.47  8.39  8.30  8.22  8.14  8.04  7.94  7.83  7.72  7.60  7.48  7.37  7.25  7.13 

   33    9.17  9.12  9.07  9.00  8.94  8.88  8.84  8.78  8.71  8.63  8.56  8.48  8.39  8.30  8.20  8.10  8.00  7.90  7.79  7.67 

   32    9.43  9.40  9.36  9.32  9.27  9.22  9.16  9.11  9.03  8.97  8.90  8.85  8.78  8.70  8.62  8.54  8.45  8.36  8.27  8.17 

   31    9.74  9.69  9.64  9.60  9.56  9.52  9.49  9.45  9.39  9.33  9.25  9.20  9.12  9.05  8.98  8.92  8.84  8.77  8.69  8.62 

   30   10.14 10.08 10.03  9.98  9.92  9.87  9.82  9.77  9.71  9.68  9.62  9.58  9.52  9.46  9.38  9.32  9.25  9.17  9.10  9.03 

 

   29   10.62 10.55 10.48 10.41 10.34 10.28 10.23 10.17 10.11 10.07 10.01  9.96  9.90  9.86  9.79  9.74  9.67  9.60  9.53  9.46 

   28   11.08 11.01 10.94 10.88 10.81 10.74 10.67 10.60 10.53 10.47 10.43 10.38 10.34 10.29 10.23 10.16 10.10 10.02  9.95  9.88 

   27   11.46 11.41 11.35 11.29 11.23 11.16 11.09 11.02 10.95 10.88 10.82 10.76 10.72 10.66 10.61 10.55 10.48 10.41 10.34 10.27 

   26   11.71 11.66 11.61 11.56 11.51 11.46 11.40 11.35 11.29 11.24 11.18 11.12 11.06 11.00 10.94 10.87 10.81 10.74 10.68 10.61 

   25   11.93 11.89 11.84 11.79 11.74 11.69 11.64 11.59 11.54 11.49 11.44 11.38 11.33 11.27 11.21 11.16 11.10 11.04 10.97 10.91 

   24   12.14 12.10 12.05 12.01 11.96 11.91 11.87 11.82 11.77 11.72 11.67 11.62 11.56 11.51 11.46 11.40 11.35 11.29 11.23 11.17 

   23   12.34 12.30 12.25 12.21 12.16 12.12 12.07 12.03 11.98 11.94 11.89 11.84 11.79 11.74 11.69 11.63 11.58 11.52 11.47 11.41 

   22   12.53 12.49 12.45 12.40 12.36 12.32 12.28 12.23 12.19 12.14 12.09 12.04 12.00 11.95 11.90 11.85 11.80 11.75 11.70 11.64 

   21   12.71 12.67 12.63 12.59 12.55 12.51 12.47 12.42 12.38 12.34 12.29 12.24 12.20 12.15 12.11 12.06 12.01 11.96 11.91 11.86 

   20   12.88 12.84 12.81 12.77 12.73 12.69 12.65 12.61 12.56 12.52 12.48 12.43 12.39 12.34 12.30 12.26 12.21 12.16 12.12 12.07 

 

   19   13.04 13.01 12.97 12.93 12.90 12.86 12.82 12.78 12.74 12.70 12.66 12.61 12.57 12.53 12.48 12.44 12.40 12.35 12.30 12.26 

   18   13.20 13.16 13.13 13.09 13.06 13.02 12.98 12.94 12.91 12.87 12.82 12.78 12.74 12.70 12.66 12.62 12.58 12.54 12.49 12.45 

   17   13.35 13.31 13.28 13.24 13.21 13.17 13.14 13.10 13.06 13.02 12.99 12.95 12.91 12.87 12.83 12.79 12.75 12.71 12.66 12.62 

   16   13.49 13.46 13.42 13.39 13.35 13.32 13.28 13.25 13.21 13.17 13.14 13.10 13.06 13.02 12.98 12.95 12.91 12.87 12.83 12.79 

   15   13.63 13.59 13.56 13.53 13.49 13.46 13.42 13.39 13.35 13.32 13.28 13.25 13.21 13.17 13.13 13.10 13.06 13.02 12.98 12.94 

   14   13.75 13.72 13.69 13.65 13.62 13.59 13.55 13.52 13.49 13.45 13.42 13.38 13.35 13.31 13.28 13.24 13.20 13.17 13.13 13.09 

   13   13.87 13.84 13.81 13.78 13.75 13.71 13.68 13.65 13.61 13.58 13.55 13.51 13.48 13.44 13.41 13.37 13.34 13.30 13.26 13.22 

   12   13.99 13.95 13.92 13.89 13.86 13.83 13.80 13.77 13.73 13.70 13.67 13.63 13.60 13.56 13.53 13.50 13.46 13.43 13.39 13.35 

   11   14.09 14.06 14.03 14.00 13.97 13.94 13.91 13.88 13.84 13.81 13.78 13.75 13.71 13.68 13.65 13.61 13.58 13.54 13.51 13.47 

   10   14.19 14.16 14.13 14.10 14.07 14.04 14.01 13.98 13.95 13.91 13.88 13.85 13.82 13.79 13.75 13.72 13.69 13.65 13.62 13.59 

 

    9   14.28 14.25 14.22 14.19 14.16 14.13 14.10 14.07 14.04 14.01 13.98 13.95 13.92 13.89 13.86 13.82 13.79 13.76 13.73 13.69 

    8   14.36 14.33 14.30 14.27 14.24 14.21 14.19 14.16 14.13 14.10 14.07 14.04 14.01 13.98 13.95 13.91 13.88 13.85 13.82 13.79 

    7   14.43 14.41 14.38 14.35 14.32 14.29 14.26 14.24 14.21 14.18 14.15 14.12 14.09 14.06 14.03 14.00 13.97 13.94 13.91 13.87 

    6   14.50 14.47 14.44 14.42 14.39 14.36 14.33 14.30 14.28 14.25 14.22 14.19 14.16 14.13 14.10 14.07 14.04 14.01 13.98 13.95 

    5   14.56 14.53 14.50 14.48 14.45 14.42 14.39 14.37 14.34 14.31 14.28 14.25 14.22 14.20 14.17 14.14 14.11 14.08 14.05 14.02 

    4   14.61 14.58 14.55 14.53 14.50 14.47 14.45 14.42 14.39 14.36 14.34 14.31 14.28 14.25 14.22 14.20 14.17 14.14 14.11 14.08 

    3   14.65 14.62 14.60 14.57 14.54 14.52 14.49 14.46 14.44 14.41 14.38 14.36 14.33 14.30 14.27 14.25 14.22 14.19 14.16 14.13 

    2   14.68 14.66 14.63 14.60 14.58 14.55 14.53 14.50 14.48 14.45 14.42 14.40 14.37 14.34 14.31 14.29 14.26 14.23 14.21 14.18 

    1   14.71 14.68 14.66 14.63 14.61 14.58 14.56 14.53 14.50 14.48 14.45 14.43 14.40 14.37 14.35 14.32 14.29 14.27 14.24 14.21 

    0   14.72 14.70 14.67 14.65 14.62 14.60 14.57 14.55 14.52 14.50 14.47 14.45 14.42 14.40 14.37 14.34 14.32 14.29 14.27 14.24 

 



424 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

   -1   14.73 14.70 14.68 14.66 14.63 14.61 14.58 14.56 14.54 14.51 14.49 14.46 14.44 14.41 14.39 14.36 14.34 14.31 14.28 14.26 

   -2   14.72 14.70 14.68 14.65 14.63 14.61 14.58 14.56 14.54 14.51 14.49 14.46 14.44 14.42 14.39 14.37 14.34 14.32 14.29 14.27 

   -3   14.71 14.69 14.66 14.64 14.62 14.60 14.57 14.55 14.53 14.51 14.48 14.46 14.44 14.41 14.39 14.37 14.34 14.32 14.30 14.27 

   -4   14.68 14.66 14.64 14.62 14.60 14.58 14.56 14.54 14.51 14.49 14.47 14.45 14.42 14.40 14.38 14.36 14.33 14.31 14.29 14.26 

   -5   14.65 14.63 14.61 14.59 14.57 14.55 14.53 14.51 14.49 14.47 14.45 14.43 14.40 14.38 14.36 14.34 14.31 14.29 14.27 14.25 

   -6   14.60 14.59 14.57 14.55 14.53 14.51 14.49 14.47 14.45 14.43 14.41 14.39 14.37 14.35 14.33 14.31 14.29 14.27 14.25 14.22 

   -7   14.55 14.53 14.51 14.50 14.48 14.46 14.44 14.43 14.41 14.39 14.37 14.35 14.33 14.31 14.29 14.27 14.25 14.23 14.21 14.19 

   -8   14.48 14.47 14.45 14.44 14.42 14.40 14.39 14.37 14.35 14.33 14.32 14.30 14.28 14.27 14.25 14.23 14.21 14.19 14.17 14.15 

   -9   14.41 14.39 14.38 14.37 14.35 14.34 14.32 14.30 14.29 14.27 14.26 14.24 14.22 14.21 14.19 14.17 14.15 14.14 14.12 14.10 

 

  -10   14.32 14.31 14.30 14.28 14.27 14.26 14.24 14.23 14.22 14.20 14.19 14.17 14.16 14.14 14.12 14.11 14.09 14.08 14.06 14.04 

  -11   14.23 14.21 14.20 14.19 14.18 14.17 14.16 14.14 14.13 14.12 14.11 14.09 14.08 14.07 14.05 14.04 14.02 14.01 13.99 13.97 

  -12   14.12 14.11 14.10 14.09 14.08 14.07 14.06 14.05 14.04 14.03 14.02 14.00 13.99 13.98 13.97 13.95 13.94 13.93 13.91 13.90 

  -13   14.00 13.99 13.98 13.97 13.97 13.96 13.95 13.94 13.93 13.93 13.92 13.91 13.90 13.89 13.87 13.86 13.85 13.84 13.83 13.81 

  -14   13.87 13.86 13.86 13.85 13.85 13.84 13.83 13.83 13.82 13.81 13.81 13.80 13.79 13.78 13.77 13.76 13.75 13.74 13.73 13.72 

  -15   13.72 13.72 13.72 13.72 13.71 13.71 13.70 13.70 13.70 13.69 13.68 13.68 13.67 13.67 13.66 13.65 13.64 13.64 13.63 13.62 

  -16   13.57 13.57 13.57 13.57 13.57 13.57 13.57 13.56 13.56 13.56 13.55 13.55 13.55 13.54 13.54 13.53 13.53 13.52 13.51 13.51 

  -17   13.40 13.40 13.41 13.41 13.41 13.41 13.41 13.41 13.42 13.41 13.41 13.41 13.41 13.41 13.41 13.40 13.40 13.40 13.39 13.38 

  -18   13.22 13.23 13.23 13.24 13.24 13.25 13.25 13.26 13.26 13.26 13.26 13.26 13.26 13.27 13.26 13.26 13.26 13.26 13.26 13.26 

  -19   13.03 13.04 13.05 13.06 13.06 13.07 13.08 13.08 13.09 13.09 13.10 13.10 13.11 13.11 13.11 13.11 13.12 13.12 13.12 13.12 

 

  -20   12.81 12.83 12.84 12.86 12.87 12.88 12.89 12.90 12.91 12.92 12.92 12.93 12.94 12.94 12.95 12.95 12.96 12.96 12.97 12.97 

  -21   12.58 12.60 12.62 12.64 12.66 12.68 12.69 12.70 12.72 12.73 12.74 12.75 12.76 12.77 12.78 12.79 12.79 12.80 12.80 12.81 

  -22   12.28 12.31 12.34 12.37 12.40 12.43 12.46 12.49 12.51 12.53 12.54 12.55 12.57 12.58 12.59 12.60 12.61 12.62 12.63 12.64 

  -23   11.93 11.97 12.00 12.04 12.08 12.12 12.17 12.21 12.25 12.29 12.32 12.34 12.36 12.38 12.40 12.41 12.42 12.44 12.45 12.46 

  -24   11.51 11.55 11.59 11.64 11.69 11.75 11.80 11.86 11.92 11.97 12.02 12.07 12.11 12.14 12.17 12.20 12.22 12.24 12.25 12.27 

  -25   11.02 11.07 11.12 11.18 11.24 11.30 11.37 11.44 11.51 11.58 11.65 11.71 11.78 11.83 11.88 11.94 11.98 12.01 12.04 12.06 

  -26   10.43 10.49 10.55 10.62 10.70 10.78 10.87 10.95 11.04 11.12 11.19 11.28 11.36 11.43 11.51 11.58 11.65 11.71 11.77 11.81 

  -27    9.85  9.90  9.96 10.03 10.10 10.17 10.27 10.36 10.46 10.57 10.67 10.77 10.87 10.96 11.05 11.14 11.23 11.32 11.40 11.47 

  -28    9.39  9.40  9.43  9.48  9.53  9.59  9.66  9.75  9.84  9.95 10.05 10.17 10.28 10.38 10.49 10.61 10.71 10.82 10.92 11.02 

  -29    9.21  9.19  9.17  9.15  9.14  9.15  9.16  9.20  9.26  9.34  9.42  9.53  9.64  9.76  9.87  9.99 10.11 10.22 10.34 10.46 

 

  -30    9.08  9.08  9.07  9.06  9.03  9.01  8.98  8.95  8.92  8.93  8.94  8.98  9.05  9.14  9.24  9.37  9.49  9.61  9.73  9.85 

  -31    8.86  8.90  8.93  8.94  8.94  8.93  8.91  8.88  8.86  8.84  8.80  8.77  8.75  8.75  8.78  8.84  8.91  9.01  9.12  9.23 

  -32    8.39  8.48  8.57  8.65  8.70  8.75  8.79  8.80  8.81  8.80  8.77  8.74  8.71  8.67  8.64  8.64  8.63  8.65  8.68  8.74 

  -33    7.84  7.93  8.03  8.12  8.21  8.31  8.40  8.49  8.57  8.63  8.66  8.68  8.67  8.64  8.60  8.58  8.56  8.55  8.52  8.52 

  -34    7.27  7.37  7.47  7.57  7.67  7.78  7.88  7.99  8.09  8.18  8.27  8.35  8.42  8.48  8.50  8.51  8.52  8.51  8.48  8.47 

  -35    6.76  6.84  6.93  7.03  7.12  7.23  7.33  7.44  7.55  7.65  7.75  7.85  7.94  8.03  8.11  8.19  8.27  8.34  8.36  8.37 

  -36    6.29  6.37  6.45  6.54  6.63  6.71  6.80  6.90  7.00  7.09  7.20  7.30  7.40  7.50  7.61  7.70  7.80  7.89  7.97  8.06 

  -37    5.88  5.95  6.02  6.09  6.17  6.24  6.32  6.40  6.48  6.56  6.66  6.76  6.85  6.95  7.06  7.17  7.27  7.38  7.47  7.57 

  -38    5.50  5.56  5.63  5.69  5.76  5.82  5.89  5.96  6.02  6.09  6.17  6.26  6.35  6.44  6.54  6.64  6.74  6.83  6.94  7.04 

  -39    5.15  5.21  5.28  5.34  5.40  5.45  5.51  5.57  5.62  5.69  5.77  5.85  5.92  6.00  6.08  6.16  6.25  6.33  6.42  6.51 

 



425 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          200   201   202   203   204   205   206   207   208   209   210   211   212   213   214   215   216   217   218   219 

 

  -40    4.84  4.89  4.95  5.00  5.06  5.11  5.17  5.23  5.28  5.35  5.41  5.48  5.55  5.61  5.69  5.76  5.83  5.90  5.98  6.06 

  -41    4.59  4.62  4.66  4.70  4.75  4.80  4.85  4.91  4.96  5.02  5.09  5.16  5.22  5.28  5.34  5.41  5.47  5.53  5.60  5.67 

  -42    4.38  4.41  4.44  4.47  4.51  4.56  4.60  4.64  4.69  4.74  4.79  4.85  4.91  4.97  5.03  5.10  5.16  5.22  5.28  5.34 

  -43    4.18  4.22  4.25  4.28  4.32  4.35  4.39  4.42  4.46  4.49  4.53  4.57  4.63  4.68  4.74  4.81  4.87  4.92  4.98  5.05 

  -44    3.91  3.97  4.03  4.08  4.13  4.16  4.20  4.23  4.26  4.29  4.33  4.37  4.41  4.45  4.50  4.54  4.59  4.65  4.70  4.77 

  -45    3.59  3.66  3.72  3.78  3.84  3.89  3.95  4.00  4.05  4.09  4.13  4.16  4.20  4.23  4.27  4.31  4.36  4.41  4.46  4.51 

  -46    3.28  3.34  3.39  3.46  3.52  3.59  3.65  3.71  3.77  3.84  3.89  3.95  3.99  4.03  4.06  4.10  4.14  4.19  4.23  4.28 

  -47    3.04  3.08  3.12  3.17  3.21  3.26  3.33  3.40  3.46  3.53  3.59  3.65  3.71  3.77  3.82  3.87  3.94  3.99  4.03  4.08 

  -48    2.83  2.86  2.89  2.94  2.98  3.02  3.08  3.12  3.17  3.23  3.29  3.35  3.42  3.48  3.54  3.61  3.67  3.74  3.79  3.85 

  -49    2.63  2.68  2.71  2.75  2.78  2.82  2.86  2.90  2.94  2.98  3.04  3.08  3.14  3.20  3.27  3.33  3.40  3.46  3.52  3.58 

 

  -50    2.41  2.46  2.50  2.54  2.58  2.63  2.67  2.71  2.75  2.79  2.83  2.88  2.92  2.97  3.02  3.07  3.12  3.18  3.23  3.30 

  -51    2.22  2.26  2.29  2.33  2.38  2.42  2.46  2.51  2.56  2.60  2.65  2.69  2.73  2.77  2.81  2.85  2.90  2.94  2.99  3.04 

  -52    2.03  2.06  2.10  2.13  2.18  2.23  2.27  2.31  2.36  2.40  2.45  2.50  2.54  2.59  2.63  2.67  2.71  2.75  2.79  2.83 

  -53    1.85  1.88  1.92  1.96  2.01  2.05  2.08  2.11  2.16  2.20  2.25  2.29  2.34  2.39  2.43  2.47  2.52  2.56  2.61  2.65 

  -54    1.68  1.72  1.76  1.79  1.83  1.87  1.91  1.94  1.98  2.02  2.06  2.10  2.15  2.19  2.23  2.28  2.31  2.36  2.40  2.45 

  -55    1.53  1.56  1.60  1.63  1.67  1.71  1.75  1.78  1.82  1.86  1.89  1.93  1.98  2.01  2.05  2.09  2.12  2.16  2.21  2.25 

  -56    1.39  1.42  1.46  1.49  1.52  1.55  1.59  1.62  1.66  1.70  1.74  1.78  1.82  1.85  1.88  1.92  1.95  1.99  2.03  2.07 

  -57    1.26  1.29  1.32  1.36  1.39  1.41  1.45  1.48  1.52  1.55  1.59  1.63  1.66  1.69  1.73  1.76  1.79  1.83  1.87  1.90 

  -58    1.13  1.16  1.19  1.22  1.25  1.28  1.31  1.34  1.38  1.41  1.45  1.48  1.51  1.54  1.57  1.60  1.63  1.67  1.71  1.74 

  -59    1.02  1.04  1.07  1.10  1.13  1.15  1.19  1.22  1.25  1.28  1.31  1.34  1.37  1.40  1.43  1.46  1.49  1.52  1.55  1.59 

 

  -60    0.91  0.93  0.96  0.98  1.01  1.04  1.07  1.10  1.13  1.15  1.18  1.21  1.24  1.27  1.31  1.34  1.36  1.40  1.42  1.45 

  -61    0.81  0.84  0.86  0.88  0.91  0.93  0.96  0.99  1.02  1.04  1.07  1.09  1.12  1.15  1.18  1.22  1.24  1.27  1.30  1.33 

  -62    0.72  0.74  0.76  0.78  0.81  0.84  0.86  0.89  0.91  0.93  0.95  0.98  1.01  1.04  1.07  1.10  1.13  1.16  1.18  1.21 

  -63    0.64  0.66  0.69  0.71  0.73  0.75  0.78  0.80  0.82  0.84  0.86  0.88  0.91  0.93  0.96  1.00  1.03  1.05  1.08  1.10 

  -64    0.57  0.59  0.61  0.63  0.65  0.67  0.69  0.71  0.73  0.75  0.77  0.79  0.82  0.84  0.86  0.89  0.92  0.95  0.97  1.00 

  -65    0.50  0.52  0.54  0.56  0.58  0.60  0.61  0.63  0.65  0.67  0.69  0.71  0.74  0.76  0.78  0.81  0.83  0.85  0.88  0.90 

  -66    0.44  0.46  0.47  0.49  0.51  0.52  0.54  0.56  0.58  0.60  0.62  0.64  0.66  0.67  0.69  0.72  0.74  0.76  0.78  0.80 

  -67    0.38  0.40  0.41  0.43  0.45  0.47  0.48  0.50  0.51  0.53  0.55  0.57  0.58  0.60  0.62  0.64  0.66  0.68  0.70  0.72 

  -68    0.32  0.34  0.35  0.37  0.39  0.41  0.42  0.44  0.45  0.47  0.48  0.50  0.51  0.53  0.55  0.57  0.59  0.60  0.62  0.64 

  -69    0.27  0.29  0.30  0.32  0.34  0.35  0.36  0.38  0.39  0.41  0.42  0.44  0.46  0.48  0.49  0.51  0.53  0.54  0.56  0.57 

 

  -70    0.23  0.25  0.26  0.27  0.29  0.30  0.31  0.33  0.35  0.36  0.37  0.39  0.40  0.42  0.44  0.45  0.47  0.49  0.50  0.51 

  -71    0.20  0.21  0.22  0.23  0.24  0.26  0.26  0.28  0.30  0.31  0.32  0.34  0.35  0.37  0.38  0.40  0.41  0.43  0.44  0.45 

  -72    0.16  0.18  0.19  0.20  0.20  0.22  0.23  0.24  0.26  0.28  0.28  0.30  0.31  0.32  0.33  0.35  0.36  0.38  0.39  0.40 

  -73    0.14  0.15  0.16  0.16  0.17  0.18  0.19  0.20  0.22  0.23  0.24  0.25  0.26  0.27  0.28  0.30  0.31  0.33  0.33  0.35 

  -74    0.11  0.12  0.13  0.14  0.14  0.15  0.16  0.17  0.19  0.20  0.21  0.21  0.22  0.23  0.24  0.26  0.27  0.28  0.29  0.30 

  -75    0.09  0.10  0.10  0.11  0.11  0.12  0.14  0.15  0.16  0.16  0.17  0.17  0.18  0.19  0.20  0.21  0.22  0.23  0.23  0.24 

  -76    0.08  0.08  0.09  0.09  0.10  0.10  0.12  0.12  0.13  0.13  0.14  0.14  0.15  0.16  0.17  0.18  0.18  0.19  0.20  0.20 

  -77    0.06  0.06  0.07  0.07  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.14  0.15  0.15  0.16  0.16  0.17 

  -78    0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.09  0.08  0.09  0.10  0.10  0.10  0.11  0.12  0.13  0.14  0.14  0.15 

  -79    0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.11  0.11  0.12  0.13 

 

  -80    0.04  0.04  0.05  0.04  0.05  0.05  0.06  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.09  0.10  0.10  0.11 

  -81    0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.09 

  -82    0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07 

  -83    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06 

  -84    0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.05 

  -85    0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

  -86    0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05 

  -87    0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 

  -88    0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03 

  -89    0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02 



426 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.01  0.01  0.00  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.02  0.02  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.03  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00 

   72    0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01 

   71    0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02 

   70    0.09  0.09  0.08  0.08  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.03  0.03 

 

   69    0.13  0.12  0.11  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04 

   68    0.18  0.17  0.16  0.15  0.14  0.13  0.12  0.12  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06 

   67    0.23  0.22  0.21  0.20  0.19  0.18  0.16  0.15  0.14  0.13  0.13  0.12  0.11  0.10  0.10  0.09  0.09  0.09  0.09  0.08 

   66    0.29  0.28  0.27  0.26  0.25  0.24  0.22  0.21  0.20  0.19  0.18  0.17  0.16  0.15  0.14  0.13  0.13  0.12  0.12  0.11 

   65    0.35  0.34  0.33  0.32  0.31  0.30  0.28  0.27  0.25  0.24  0.23  0.22  0.21  0.20  0.19  0.17  0.17  0.16  0.16  0.14 

   64    0.42  0.40  0.39  0.38  0.36  0.35  0.34  0.33  0.31  0.30  0.29  0.28  0.27  0.25  0.24  0.23  0.22  0.21  0.19  0.18 

   63    0.49  0.47  0.46  0.44  0.43  0.41  0.40  0.39  0.37  0.36  0.35  0.33  0.32  0.31  0.30  0.28  0.27  0.26  0.24  0.23 

   62    0.57  0.55  0.53  0.52  0.50  0.49  0.47  0.46  0.44  0.43  0.41  0.39  0.38  0.37  0.35  0.34  0.33  0.32  0.30  0.28 

   61    0.65  0.64  0.62  0.60  0.58  0.57  0.55  0.54  0.52  0.51  0.49  0.47  0.45  0.44  0.42  0.41  0.40  0.39  0.37  0.36 

   60    0.75  0.73  0.71  0.69  0.67  0.65  0.63  0.61  0.60  0.59  0.57  0.55  0.53  0.51  0.49  0.48  0.47  0.46  0.44  0.42 

 

   59    0.85  0.83  0.81  0.79  0.77  0.75  0.73  0.71  0.69  0.67  0.65  0.63  0.61  0.59  0.57  0.55  0.54  0.52  0.51  0.49 

   58    0.97  0.94  0.92  0.89  0.87  0.85  0.83  0.81  0.78  0.76  0.74  0.72  0.69  0.67  0.65  0.63  0.62  0.60  0.58  0.57 

   57    1.09  1.06  1.04  1.01  0.99  0.97  0.94  0.92  0.89  0.86  0.84  0.81  0.79  0.76  0.74  0.72  0.70  0.69  0.67  0.65 

   56    1.23  1.20  1.17  1.14  1.12  1.09  1.06  1.03  1.00  0.97  0.95  0.92  0.89  0.87  0.85  0.82  0.80  0.78  0.76  0.74 

   55    1.37  1.34  1.31  1.28  1.25  1.22  1.19  1.16  1.13  1.10  1.07  1.04  1.02  0.99  0.97  0.94  0.91  0.89  0.86  0.84 

   54    1.53  1.50  1.46  1.42  1.39  1.36  1.33  1.30  1.27  1.24  1.20  1.17  1.14  1.11  1.09  1.06  1.03  1.00  0.98  0.95 

   53    1.72  1.67  1.63  1.58  1.55  1.51  1.48  1.45  1.42  1.39  1.35  1.32  1.29  1.25  1.23  1.20  1.16  1.13  1.11  1.08 

   52    1.89  1.85  1.81  1.77  1.73  1.69  1.65  1.60  1.57  1.54  1.50  1.46  1.43  1.39  1.36  1.33  1.30  1.27  1.25  1.21 

   51    2.08  2.04  2.00  1.96  1.91  1.87  1.83  1.78  1.74  1.71  1.66  1.62  1.58  1.55  1.51  1.48  1.45  1.42  1.39  1.36 

   50    2.28  2.24  2.20  2.16  2.11  2.06  2.01  1.96  1.92  1.89  1.85  1.80  1.76  1.72  1.68  1.64  1.61  1.58  1.54  1.51 

 

   49    2.50  2.46  2.41  2.37  2.32  2.27  2.21  2.17  2.12  2.08  2.03  1.99  1.94  1.90  1.86  1.83  1.79  1.75  1.71  1.67 

   48    2.73  2.68  2.64  2.60  2.54  2.49  2.43  2.38  2.33  2.28  2.23  2.19  2.15  2.10  2.06  2.02  1.98  1.93  1.89  1.84 

   47    2.96  2.91  2.86  2.83  2.77  2.72  2.66  2.61  2.56  2.51  2.45  2.40  2.36  2.31  2.26  2.22  2.18  2.12  2.08  2.03 

   46    3.20  3.14  3.08  3.05  2.99  2.94  2.89  2.84  2.79  2.74  2.69  2.64  2.59  2.54  2.49  2.43  2.39  2.34  2.28  2.23 

   45    3.49  3.42  3.35  3.30  3.23  3.17  3.11  3.06  3.01  2.97  2.91  2.87  2.81  2.76  2.70  2.65  2.61  2.55  2.50  2.45 

   44    3.78  3.72  3.65  3.58  3.50  3.44  3.37  3.31  3.25  3.19  3.14  3.09  3.04  2.98  2.93  2.88  2.83  2.78  2.73  2.68 

   43    4.07  4.01  3.95  3.88  3.81  3.75  3.67  3.61  3.54  3.47  3.40  3.34  3.28  3.21  3.16  3.11  3.05  3.01  2.96  2.91 

   42    4.35  4.29  4.23  4.17  4.11  4.05  3.98  3.92  3.85  3.78  3.70  3.64  3.57  3.50  3.43  3.37  3.30  3.24  3.19  3.13 

   41    4.62  4.56  4.50  4.46  4.40  4.35  4.29  4.22  4.16  4.09  4.01  3.95  3.87  3.80  3.73  3.67  3.59  3.52  3.45  3.38 

   40    4.90  4.84  4.78  4.73  4.67  4.62  4.56  4.50  4.44  4.38  4.31  4.25  4.17  4.11  4.05  3.98  3.90  3.83  3.75  3.67 

 



427 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   39    5.16  5.10  5.05  5.00  4.95  4.90  4.83  4.77  4.71  4.65  4.58  4.53  4.46  4.40  4.34  4.28  4.21  4.14  4.06  3.98 

   38    5.43  5.37  5.32  5.26  5.21  5.16  5.09  5.04  4.98  4.92  4.86  4.80  4.74  4.68  4.62  4.56  4.49  4.42  4.36  4.29 

   37    5.72  5.65  5.59  5.53  5.47  5.41  5.34  5.29  5.24  5.18  5.12  5.07  5.01  4.95  4.88  4.82  4.75  4.68  4.62  4.56 

   36    6.07  5.99  5.91  5.84  5.76  5.70  5.62  5.56  5.50  5.44  5.38  5.32  5.26  5.20  5.13  5.07  5.01  4.94  4.88  4.82 

   35    6.50  6.40  6.30  6.21  6.11  6.02  5.94  5.86  5.79  5.72  5.66  5.59  5.53  5.46  5.39  5.33  5.27  5.21  5.15  5.07 

   34    7.00  6.88  6.77  6.66  6.54  6.44  6.33  6.23  6.14  6.06  5.98  5.90  5.83  5.75  5.68  5.61  5.54  5.47  5.41  5.34 

   33    7.55  7.43  7.31  7.18  7.05  6.93  6.81  6.69  6.58  6.48  6.38  6.28  6.19  6.10  6.01  5.94  5.86  5.78  5.71  5.63 

   32    8.06  7.94  7.83  7.71  7.59  7.47  7.35  7.22  7.09  6.97  6.85  6.74  6.63  6.52  6.41  6.31  6.22  6.13  6.04  5.95 

   31    8.53  8.43  8.33  8.22  8.12  8.00  7.88  7.76  7.64  7.51  7.39  7.27  7.14  7.01  6.89  6.78  6.66  6.55  6.44  6.34 

   30    8.95  8.86  8.77  8.68  8.58  8.48  8.37  8.26  8.15  8.04  7.92  7.80  7.67  7.54  7.41  7.29  7.16  7.04  6.92  6.80 

 

   29    9.38  9.29  9.21  9.12  9.02  8.92  8.83  8.73  8.63  8.52  8.41  8.30  8.18  8.05  7.94  7.81  7.69  7.56  7.44  7.31 

   28    9.80  9.72  9.64  9.55  9.45  9.36  9.26  9.17  9.07  8.97  8.86  8.76  8.64  8.53  8.42  8.31  8.19  8.08  7.95  7.83 

   27   10.20 10.12 10.03  9.95  9.86  9.77  9.68  9.59  9.50  9.39  9.30  9.20  9.09  8.98  8.88  8.77  8.66  8.55  8.44  8.32 

   26   10.54 10.46 10.38 10.30 10.23 10.14 10.06  9.98  9.89  9.80  9.71  9.62  9.52  9.41  9.31  9.20  9.09  8.99  8.88  8.77 

   25   10.84 10.77 10.69 10.62 10.55 10.47 10.39 10.32 10.24 10.16 10.07  9.99  9.90  9.80  9.70  9.60  9.50  9.39  9.28  9.17 

   24   11.10 11.04 10.97 10.90 10.84 10.77 10.70 10.62 10.55 10.47 10.40 10.32 10.23 10.14 10.05  9.95  9.85  9.74  9.63  9.52 

   23   11.35 11.29 11.23 11.16 11.10 11.04 10.97 10.90 10.83 10.76 10.69 10.61 10.53 10.44 10.35 10.26 10.16 10.06  9.95  9.84 

   22   11.58 11.53 11.47 11.41 11.35 11.29 11.22 11.16 11.09 11.02 10.95 10.88 10.80 10.72 10.63 10.54 10.44 10.34 10.24 10.14 

   21   11.80 11.75 11.69 11.63 11.58 11.52 11.46 11.40 11.33 11.26 11.19 11.12 11.05 10.97 10.89 10.80 10.71 10.61 10.51 10.41 

   20   12.01 11.96 11.90 11.85 11.79 11.73 11.68 11.62 11.55 11.49 11.42 11.35 11.28 11.21 11.13 11.05 10.96 10.87 10.77 10.67 

 

   19   12.21 12.16 12.11 12.05 12.00 11.94 11.89 11.83 11.77 11.70 11.64 11.57 11.50 11.43 11.36 11.28 11.20 11.11 11.02 10.92 

   18   12.40 12.35 12.30 12.25 12.20 12.14 12.09 12.03 11.97 11.90 11.84 11.78 11.71 11.64 11.57 11.50 11.42 11.34 11.24 11.15 

   17   12.57 12.53 12.48 12.43 12.38 12.33 12.28 12.22 12.16 12.10 12.04 11.98 11.91 11.85 11.78 11.71 11.63 11.55 11.46 11.36 

   16   12.74 12.70 12.65 12.61 12.56 12.51 12.46 12.40 12.35 12.29 12.23 12.17 12.11 12.05 11.98 11.91 11.83 11.75 11.66 11.58 

   15   12.90 12.86 12.81 12.77 12.72 12.67 12.62 12.58 12.52 12.47 12.41 12.36 12.30 12.24 12.17 12.10 12.03 11.95 11.87 11.79 

   14   13.05 13.01 12.97 12.92 12.88 12.83 12.79 12.74 12.68 12.63 12.58 12.53 12.47 12.41 12.35 12.28 12.21 12.14 12.07 11.99 

   13   13.18 13.15 13.11 13.07 13.03 12.98 12.93 12.89 12.84 12.79 12.74 12.69 12.63 12.58 12.52 12.46 12.40 12.33 12.26 12.20 

   12   13.31 13.28 13.24 13.20 13.16 13.12 13.08 13.03 12.98 12.93 12.88 12.84 12.79 12.74 12.68 12.63 12.57 12.50 12.45 12.38 

   11   13.43 13.40 13.36 13.33 13.29 13.25 13.21 13.16 13.12 13.07 13.03 12.98 12.94 12.89 12.84 12.78 12.73 12.67 12.61 12.56 

   10   13.55 13.51 13.48 13.44 13.41 13.37 13.33 13.29 13.25 13.21 13.16 13.12 13.07 13.02 12.97 12.93 12.87 12.82 12.77 12.72 

 

    9   13.65 13.62 13.59 13.55 13.52 13.48 13.44 13.41 13.37 13.33 13.28 13.24 13.20 13.15 13.10 13.06 13.01 12.96 12.92 12.86 

    8   13.75 13.72 13.69 13.65 13.62 13.59 13.55 13.51 13.47 13.44 13.40 13.36 13.31 13.27 13.23 13.18 13.14 13.09 13.05 13.00 

    7   13.84 13.81 13.77 13.74 13.71 13.68 13.64 13.61 13.57 13.54 13.50 13.46 13.42 13.38 13.34 13.30 13.26 13.21 13.17 13.13 

    6   13.92 13.89 13.86 13.83 13.79 13.76 13.73 13.70 13.66 13.63 13.59 13.55 13.52 13.48 13.44 13.41 13.37 13.32 13.28 13.24 

    5   13.99 13.96 13.93 13.90 13.87 13.83 13.80 13.77 13.74 13.70 13.67 13.63 13.60 13.56 13.53 13.49 13.46 13.42 13.38 13.34 

    4   14.05 14.02 13.99 13.96 13.93 13.90 13.87 13.84 13.81 13.77 13.74 13.71 13.67 13.64 13.60 13.57 13.53 13.50 13.46 13.42 

    3   14.10 14.07 14.04 14.02 13.99 13.96 13.93 13.90 13.87 13.83 13.80 13.77 13.74 13.70 13.67 13.63 13.60 13.56 13.53 13.49 

    2   14.15 14.12 14.09 14.06 14.03 14.01 13.98 13.95 13.92 13.89 13.85 13.82 13.79 13.76 13.72 13.69 13.66 13.62 13.59 13.56 

    1   14.18 14.16 14.13 14.10 14.07 14.05 14.02 13.99 13.96 13.93 13.90 13.87 13.83 13.80 13.77 13.74 13.71 13.68 13.64 13.61 

    0   14.21 14.18 14.16 14.13 14.10 14.07 14.05 14.02 13.99 13.96 13.93 13.90 13.87 13.84 13.81 13.78 13.75 13.72 13.68 13.65 

 



428 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

   -1   14.23 14.20 14.18 14.15 14.12 14.10 14.07 14.04 14.01 13.98 13.96 13.93 13.90 13.87 13.84 13.81 13.78 13.75 13.72 13.69 

   -2   14.24 14.22 14.19 14.16 14.14 14.11 14.08 14.06 14.03 14.00 13.98 13.95 13.92 13.89 13.86 13.83 13.80 13.77 13.74 13.71 

   -3   14.25 14.22 14.19 14.17 14.14 14.12 14.09 14.07 14.04 14.01 13.99 13.96 13.93 13.90 13.88 13.85 13.82 13.79 13.76 13.73 

   -4   14.24 14.21 14.19 14.17 14.14 14.12 14.09 14.06 14.04 14.01 13.99 13.96 13.93 13.91 13.88 13.85 13.82 13.80 13.77 13.74 

   -5   14.22 14.20 14.18 14.15 14.13 14.11 14.08 14.06 14.03 14.01 13.98 13.95 13.93 13.90 13.88 13.85 13.82 13.80 13.77 13.74 

   -6   14.20 14.18 14.16 14.13 14.11 14.09 14.06 14.04 14.01 13.99 13.97 13.94 13.92 13.89 13.87 13.84 13.81 13.79 13.76 13.73 

   -7   14.17 14.15 14.13 14.10 14.08 14.06 14.04 14.01 13.99 13.97 13.94 13.92 13.90 13.87 13.85 13.82 13.80 13.77 13.75 13.72 

   -8   14.13 14.11 14.09 14.07 14.05 14.03 14.00 13.98 13.96 13.94 13.91 13.89 13.87 13.84 13.82 13.80 13.77 13.75 13.72 13.70 

   -9   14.08 14.06 14.04 14.02 14.00 13.98 13.96 13.94 13.92 13.90 13.88 13.85 13.83 13.81 13.79 13.76 13.74 13.72 13.69 13.67 

 

  -10   14.02 14.01 13.99 13.97 13.95 13.93 13.91 13.89 13.87 13.85 13.83 13.81 13.79 13.77 13.75 13.72 13.70 13.68 13.66 13.63 

  -11   13.96 13.94 13.92 13.91 13.89 13.87 13.85 13.84 13.82 13.80 13.78 13.76 13.74 13.72 13.70 13.68 13.65 13.63 13.61 13.59 

  -12   13.88 13.87 13.85 13.84 13.82 13.80 13.79 13.77 13.75 13.73 13.72 13.70 13.68 13.66 13.64 13.62 13.60 13.58 13.56 13.54 

  -13   13.80 13.79 13.77 13.76 13.74 13.73 13.71 13.70 13.68 13.66 13.65 13.63 13.61 13.59 13.58 13.56 13.54 13.52 13.50 13.48 

  -14   13.71 13.70 13.68 13.67 13.66 13.64 13.63 13.62 13.60 13.59 13.57 13.55 13.54 13.52 13.50 13.49 13.47 13.45 13.43 13.41 

  -15   13.61 13.60 13.59 13.58 13.56 13.55 13.54 13.53 13.51 13.50 13.49 13.47 13.46 13.44 13.43 13.41 13.39 13.38 13.36 13.34 

  -16   13.50 13.49 13.48 13.47 13.46 13.45 13.44 13.43 13.42 13.41 13.39 13.38 13.37 13.35 13.34 13.33 13.31 13.29 13.28 13.26 

  -17   13.38 13.37 13.37 13.36 13.35 13.34 13.34 13.33 13.32 13.31 13.29 13.28 13.27 13.26 13.25 13.23 13.22 13.20 13.19 13.17 

  -18   13.25 13.25 13.24 13.24 13.23 13.23 13.22 13.21 13.20 13.20 13.19 13.18 13.17 13.16 13.15 13.13 13.12 13.11 13.09 13.08 

  -19   13.11 13.11 13.11 13.11 13.10 13.10 13.10 13.09 13.08 13.08 13.07 13.06 13.05 13.05 13.04 13.03 13.02 13.00 12.99 12.98 

 

  -20   12.97 12.97 12.97 12.97 12.97 12.96 12.96 12.96 12.96 12.95 12.95 12.94 12.93 12.93 12.92 12.91 12.90 12.89 12.88 12.87 

  -21   12.81 12.81 12.82 12.82 12.82 12.82 12.82 12.82 12.82 12.82 12.81 12.81 12.81 12.80 12.79 12.79 12.78 12.77 12.77 12.76 

  -22   12.64 12.65 12.66 12.66 12.67 12.67 12.67 12.67 12.67 12.67 12.67 12.67 12.67 12.67 12.66 12.66 12.65 12.65 12.64 12.63 

  -23   12.47 12.48 12.49 12.49 12.50 12.51 12.51 12.52 12.52 12.52 12.52 12.53 12.53 12.53 12.52 12.52 12.52 12.51 12.51 12.50 

  -24   12.28 12.29 12.30 12.32 12.33 12.33 12.34 12.35 12.36 12.36 12.37 12.37 12.37 12.37 12.38 12.38 12.37 12.37 12.37 12.37 

  -25   12.08 12.10 12.11 12.13 12.14 12.15 12.16 12.17 12.18 12.19 12.20 12.20 12.21 12.21 12.22 12.22 12.22 12.22 12.22 12.22 

  -26   11.85 11.88 11.91 11.92 11.94 11.96 11.97 11.99 12.00 12.01 12.02 12.03 12.04 12.04 12.05 12.06 12.06 12.06 12.07 12.07 

  -27   11.54 11.61 11.66 11.70 11.73 11.75 11.77 11.79 11.80 11.82 11.83 11.84 11.86 11.87 11.88 11.89 11.89 11.90 11.90 11.90 

  -28   11.13 11.22 11.30 11.38 11.45 11.50 11.54 11.58 11.60 11.62 11.63 11.65 11.67 11.68 11.69 11.70 11.71 11.72 11.73 11.73 

  -29   10.59 10.71 10.83 10.94 11.05 11.13 11.22 11.29 11.34 11.39 11.42 11.44 11.46 11.48 11.49 11.51 11.52 11.53 11.54 11.55 

 

  -30    9.98 10.10 10.23 10.36 10.50 10.62 10.76 10.87 10.97 11.06 11.14 11.19 11.24 11.27 11.28 11.30 11.32 11.33 11.35 11.36 

  -31    9.35  9.48  9.61  9.74  9.88 10.01 10.16 10.29 10.44 10.57 10.70 10.81 10.91 10.98 11.04 11.08 11.10 11.12 11.14 11.16 

  -32    8.82  8.91  9.02  9.14  9.27  9.40  9.54  9.67  9.81  9.96 10.11 10.26 10.40 10.54 10.66 10.76 10.83 10.89 10.92 10.94 

  -33    8.54  8.56  8.60  8.67  8.77  8.86  8.97  9.08  9.20  9.34  9.48  9.64  9.80  9.96 10.12 10.27 10.40 10.51 10.61 10.68 

  -34    8.46  8.46  8.43  8.43  8.47  8.50  8.55  8.63  8.73  8.83  8.94  9.06  9.20  9.36  9.52  9.69  9.85 10.01 10.15 10.26 

  -35    8.40  8.39  8.35  8.35  8.36  8.36  8.35  8.38  8.42  8.47  8.52  8.63  8.74  8.87  8.98  9.13  9.28  9.44  9.60  9.76 

  -36    8.13  8.19  8.22  8.23  8.26  8.27  8.25  8.27  8.28  8.31  8.32  8.37  8.43  8.52  8.59  8.70  8.82  8.95  9.09  9.23 

  -37    7.67  7.76  7.85  7.93  8.01  8.08  8.11  8.14  8.16  8.19  8.19  8.23  8.26  8.32  8.35  8.40  8.46  8.54  8.64  8.77 

  -38    7.14  7.25  7.36  7.47  7.57  7.67  7.76  7.84  7.92  8.00  8.04  8.08  8.11  8.15  8.17  8.19  8.23  8.29  8.35  8.44 

  -39    6.61  6.71  6.83  6.94  7.05  7.18  7.28  7.39  7.50  7.60  7.69  7.78  7.86  7.93  7.98  8.00  8.03  8.07  8.11  8.18 

 



429 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          220   221   222   223   224   225   226   227   228   229   230   231   232   233   234   235   236   237   238   239 

 

  -40    6.14  6.23  6.32  6.43  6.54  6.66  6.77  6.88  7.00  7.11  7.23  7.35  7.46  7.56  7.65  7.73  7.80  7.88  7.92  7.98 

  -41    5.74  5.82  5.90  5.99  6.08  6.18  6.28  6.38  6.49  6.60  6.72  6.85  6.98  7.11  7.23  7.34  7.44  7.53  7.60  7.69 

  -42    5.41  5.48  5.54  5.62  5.69  5.77  5.86  5.94  6.03  6.13  6.24  6.35  6.47  6.61  6.74  6.87  7.00  7.12  7.22  7.33 

  -43    5.10  5.16  5.22  5.29  5.35  5.42  5.50  5.58  5.65  5.74  5.83  5.92  6.02  6.14  6.25  6.37  6.49  6.62  6.75  6.88 

  -44    4.82  4.87  4.93  4.99  5.05  5.11  5.20  5.26  5.33  5.41  5.49  5.56  5.64  5.74  5.83  5.92  6.02  6.15  6.26  6.39 

  -45    4.56  4.61  4.67  4.72  4.78  4.84  4.92  4.99  5.05  5.12  5.19  5.25  5.32  5.39  5.46  5.53  5.62  5.72  5.82  5.93 

  -46    4.33  4.39  4.42  4.47  4.53  4.59  4.65  4.72  4.78  4.85  4.91  4.97  5.03  5.10  5.16  5.22  5.29  5.37  5.46  5.55 

  -47    4.12  4.16  4.20  4.25  4.29  4.35  4.40  4.46  4.52  4.58  4.64  4.70  4.76  4.82  4.89  4.96  5.02  5.09  5.17  5.24 

  -48    3.90  3.95  3.99  4.03  4.07  4.13  4.17  4.21  4.28  4.33  4.38  4.44  4.50  4.56  4.63  4.70  4.77  4.83  4.90  4.96 

  -49    3.64  3.70  3.78  3.83  3.87  3.92  3.96  4.00  4.05  4.10  4.15  4.20  4.26  4.32  4.38  4.45  4.52  4.58  4.64  4.70 

 

  -50    3.36  3.42  3.49  3.56  3.62  3.68  3.74  3.79  3.85  3.90  3.94  3.99  4.04  4.08  4.13  4.19  4.26  4.32  4.38  4.44 

  -51    3.09  3.15  3.22  3.28  3.35  3.42  3.48  3.54  3.60  3.66  3.72  3.77  3.82  3.88  3.93  3.97  4.02  4.08  4.14  4.20 

  -52    2.87  2.91  2.96  3.01  3.07  3.14  3.21  3.27  3.34  3.40  3.46  3.51  3.57  3.64  3.70  3.76  3.81  3.87  3.92  3.97 

  -53    2.68  2.73  2.78  2.81  2.86  2.91  2.97  3.02  3.08  3.13  3.19  3.25  3.32  3.39  3.46  3.52  3.58  3.64  3.69  3.74 

  -54    2.49  2.55  2.59  2.63  2.68  2.72  2.77  2.81  2.87  2.92  2.96  3.01  3.07  3.13  3.19  3.26  3.32  3.39  3.44  3.49 

  -55    2.30  2.36  2.40  2.44  2.49  2.54  2.59  2.63  2.68  2.73  2.76  2.80  2.85  2.90  2.95  3.00  3.06  3.12  3.18  3.25 

  -56    2.11  2.16  2.21  2.25  2.30  2.34  2.40  2.44  2.49  2.54  2.58  2.62  2.66  2.70  2.73  2.78  2.83  2.88  2.94  3.00 

  -57    1.94  1.99  2.03  2.06  2.11  2.16  2.21  2.25  2.29  2.34  2.38  2.42  2.47  2.51  2.56  2.60  2.64  2.68  2.73  2.78 

  -58    1.78  1.82  1.87  1.90  1.95  1.99  2.03  2.06  2.11  2.15  2.19  2.23  2.28  2.32  2.37  2.41  2.45  2.50  2.54  2.59 

  -59    1.63  1.67  1.71  1.75  1.79  1.83  1.86  1.89  1.93  1.97  2.01  2.05  2.09  2.14  2.18  2.23  2.27  2.32  2.36  2.40 

 

  -60    1.48  1.52  1.56  1.60  1.63  1.67  1.71  1.74  1.78  1.81  1.85  1.90  1.93  1.97  2.00  2.05  2.09  2.14  2.17  2.22 

  -61    1.35  1.39  1.42  1.45  1.48  1.52  1.56  1.59  1.63  1.67  1.70  1.74  1.77  1.81  1.84  1.88  1.92  1.97  2.00  2.04 

  -62    1.24  1.27  1.30  1.33  1.36  1.39  1.42  1.45  1.48  1.52  1.55  1.59  1.62  1.66  1.69  1.73  1.77  1.80  1.83  1.87 

  -63    1.13  1.15  1.18  1.21  1.24  1.26  1.30  1.32  1.36  1.39  1.42  1.44  1.47  1.50  1.54  1.58  1.62  1.66  1.69  1.72 

  -64    1.02  1.04  1.07  1.10  1.12  1.15  1.17  1.20  1.23  1.26  1.29  1.32  1.35  1.38  1.41  1.44  1.47  1.50  1.53  1.56 

  -65    0.92  0.94  0.96  0.99  1.01  1.04  1.06  1.09  1.12  1.15  1.17  1.19  1.22  1.25  1.28  1.31  1.34  1.36  1.39  1.41 

  -66    0.82  0.85  0.87  0.89  0.91  0.94  0.96  0.99  1.01  1.03  1.06  1.08  1.11  1.13  1.15  1.18  1.20  1.22  1.25  1.29 

  -67    0.74  0.76  0.78  0.80  0.82  0.85  0.87  0.89  0.91  0.93  0.95  0.97  1.00  1.02  1.04  1.06  1.08  1.10  1.13  1.17 

  -68    0.66  0.68  0.70  0.72  0.74  0.76  0.78  0.80  0.82  0.84  0.86  0.88  0.89  0.92  0.94  0.96  0.98  1.00  1.03  1.05 

  -69    0.59  0.61  0.63  0.64  0.66  0.68  0.70  0.72  0.74  0.75  0.77  0.79  0.81  0.83  0.85  0.87  0.88  0.90  0.92  0.95 

 

  -70    0.53  0.54  0.56  0.57  0.59  0.61  0.63  0.64  0.66  0.68  0.69  0.71  0.73  0.75  0.76  0.78  0.80  0.82  0.84  0.85 

  -71    0.47  0.48  0.50  0.51  0.53  0.55  0.56  0.57  0.59  0.61  0.62  0.64  0.66  0.67  0.69  0.70  0.72  0.73  0.75  0.76 

  -72    0.41  0.43  0.44  0.46  0.47  0.49  0.50  0.51  0.53  0.54  0.56  0.57  0.59  0.60  0.62  0.63  0.64  0.66  0.67  0.68 

  -73    0.36  0.37  0.39  0.41  0.42  0.44  0.45  0.46  0.47  0.49  0.50  0.51  0.52  0.53  0.55  0.56  0.57  0.59  0.60  0.61 

  -74    0.31  0.32  0.34  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.43  0.45  0.46  0.47  0.48  0.50  0.51  0.52  0.53  0.54 

  -75    0.26  0.28  0.29  0.31  0.32  0.33  0.33  0.34  0.35  0.37  0.38  0.40  0.41  0.41  0.42  0.43  0.44  0.45  0.47  0.48 

  -76    0.22  0.24  0.25  0.27  0.28  0.29  0.29  0.29  0.30  0.31  0.33  0.34  0.36  0.36  0.37  0.37  0.38  0.39  0.41  0.42 

  -77    0.18  0.20  0.22  0.23  0.24  0.25  0.25  0.26  0.27  0.27  0.29  0.30  0.31  0.31  0.32  0.33  0.33  0.34  0.36  0.37 

  -78    0.15  0.16  0.17  0.18  0.19  0.21  0.22  0.22  0.23  0.23  0.24  0.26  0.27  0.27  0.28  0.29  0.29  0.30  0.31  0.32 

  -79    0.13  0.13  0.15  0.15  0.15  0.17  0.17  0.18  0.19  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.26  0.27  0.28  0.28 

 

  -80    0.11  0.11  0.12  0.12  0.13  0.14  0.14  0.14  0.15  0.15  0.16  0.17  0.17  0.18  0.19  0.21  0.21  0.23  0.23  0.24 

  -81    0.09  0.09  0.10  0.10  0.11  0.11  0.11  0.12  0.13  0.12  0.13  0.14  0.14  0.15  0.16  0.17  0.17  0.19  0.19  0.20 

  -82    0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.13  0.14  0.14  0.15  0.15  0.16 

  -83    0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.12  0.13 

  -84    0.06  0.06  0.06  0.06  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10 

  -85    0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.06  0.06  0.07  0.06  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08 

  -86    0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.07 

  -87    0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.05 

  -88    0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.05  0.05  0.04  0.05  0.05  0.05 

  -89    0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 
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   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   72    0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   71    0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   70    0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   69    0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.02  0.02  0.02  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   68    0.06  0.06  0.05  0.05  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

   67    0.08  0.07  0.07  0.06  0.06  0.06  0.05  0.05  0.05  0.04  0.04  0.04  0.04  0.03  0.03  0.04  0.03  0.03  0.03  0.03 

   66    0.10  0.10  0.09  0.09  0.08  0.08  0.07  0.07  0.07  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.04  0.04  0.04  0.03 

   65    0.14  0.13  0.12  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.06  0.05  0.05 

   64    0.18  0.17  0.15  0.15  0.14  0.14  0.13  0.12  0.11  0.11  0.11  0.10  0.10  0.09  0.09  0.08  0.08  0.08  0.07  0.07 

   63    0.22  0.21  0.19  0.19  0.19  0.18  0.17  0.16  0.15  0.14  0.13  0.13  0.12  0.12  0.12  0.11  0.11  0.11  0.10  0.10 

   62    0.27  0.26  0.25  0.24  0.24  0.23  0.22  0.21  0.20  0.18  0.17  0.16  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.13 

   61    0.34  0.33  0.31  0.31  0.30  0.29  0.28  0.27  0.25  0.23  0.22  0.21  0.20  0.20  0.20  0.20  0.19  0.19  0.18  0.18 

   60    0.41  0.39  0.38  0.37  0.36  0.34  0.33  0.31  0.30  0.29  0.28  0.27  0.27  0.26  0.25  0.25  0.24  0.23  0.23  0.22 

 

   59    0.48  0.46  0.44  0.43  0.42  0.41  0.39  0.38  0.37  0.36  0.34  0.33  0.33  0.32  0.30  0.30  0.29  0.28  0.27  0.27 

   58    0.55  0.54  0.52  0.50  0.49  0.47  0.46  0.45  0.44  0.43  0.41  0.40  0.40  0.38  0.37  0.36  0.35  0.34  0.33  0.32 

   57    0.63  0.62  0.60  0.58  0.57  0.55  0.53  0.52  0.51  0.50  0.48  0.47  0.46  0.44  0.43  0.42  0.41  0.40  0.39  0.38 

   56    0.72  0.70  0.68  0.67  0.65  0.63  0.62  0.60  0.59  0.57  0.56  0.54  0.53  0.51  0.50  0.49  0.48  0.47  0.46  0.45 

   55    0.82  0.80  0.78  0.76  0.74  0.72  0.70  0.69  0.67  0.65  0.64  0.63  0.61  0.59  0.58  0.57  0.56  0.54  0.53  0.52 

   54    0.93  0.91  0.88  0.86  0.83  0.81  0.79  0.77  0.76  0.74  0.72  0.71  0.69  0.68  0.66  0.65  0.64  0.62  0.61  0.60 

   53    1.05  1.03  1.00  0.97  0.94  0.92  0.90  0.88  0.86  0.84  0.82  0.80  0.79  0.77  0.75  0.74  0.72  0.71  0.70  0.69 

   52    1.18  1.15  1.13  1.09  1.07  1.04  1.02  0.99  0.97  0.95  0.93  0.91  0.89  0.87  0.85  0.84  0.82  0.81  0.79  0.78 

   51    1.32  1.29  1.26  1.23  1.21  1.18  1.15  1.12  1.09  1.06  1.05  1.03  1.00  0.99  0.96  0.94  0.92  0.91  0.89  0.88 

   50    1.47  1.44  1.40  1.37  1.34  1.31  1.28  1.25  1.22  1.19  1.17  1.15  1.13  1.10  1.08  1.05  1.03  1.02  1.00  0.99 

 

   49    1.63  1.59  1.56  1.52  1.49  1.46  1.43  1.40  1.36  1.34  1.31  1.28  1.26  1.23  1.20  1.18  1.16  1.14  1.12  1.11 

   48    1.80  1.76  1.73  1.69  1.65  1.62  1.58  1.54  1.51  1.48  1.45  1.43  1.40  1.37  1.35  1.32  1.30  1.28  1.26  1.23 

   47    1.98  1.94  1.90  1.87  1.84  1.80  1.76  1.72  1.68  1.64  1.61  1.58  1.55  1.52  1.49  1.47  1.44  1.42  1.40  1.37 

   46    2.19  2.14  2.10  2.05  2.02  1.97  1.92  1.88  1.85  1.80  1.77  1.75  1.71  1.68  1.65  1.62  1.59  1.57  1.54  1.51 

   45    2.41  2.35  2.30  2.26  2.21  2.16  2.11  2.08  2.04  1.99  1.96  1.92  1.88  1.85  1.81  1.78  1.76  1.73  1.69  1.67 

   44    2.63  2.58  2.52  2.47  2.42  2.37  2.31  2.27  2.23  2.18  2.14  2.10  2.06  2.03  1.99  1.96  1.93  1.89  1.86  1.83 

   43    2.86  2.80  2.74  2.69  2.64  2.58  2.53  2.49  2.45  2.40  2.35  2.31  2.26  2.22  2.18  2.14  2.10  2.07  2.03  2.00 

   42    3.08  3.02  2.96  2.90  2.86  2.80  2.76  2.71  2.66  2.61  2.56  2.51  2.46  2.42  2.38  2.34  2.29  2.26  2.22  2.18 

   41    3.32  3.26  3.19  3.14  3.08  3.03  2.98  2.93  2.88  2.83  2.78  2.73  2.68  2.63  2.58  2.54  2.49  2.45  2.41  2.38 

   40    3.60  3.53  3.46  3.40  3.34  3.27  3.22  3.16  3.10  3.05  3.00  2.94  2.89  2.85  2.80  2.75  2.70  2.66  2.62  2.58 

 



431 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   39    3.90  3.83  3.76  3.70  3.63  3.56  3.49  3.42  3.35  3.29  3.23  3.17  3.12  3.06  3.00  2.95  2.90  2.86  2.82  2.78 

   38    4.21  4.14  4.08  4.00  3.93  3.86  3.78  3.71  3.64  3.57  3.50  3.44  3.37  3.31  3.25  3.19  3.14  3.08  3.03  2.99 

   37    4.49  4.43  4.36  4.29  4.22  4.15  4.08  4.00  3.93  3.85  3.78  3.72  3.65  3.59  3.52  3.46  3.40  3.34  3.29  3.24 

   36    4.75  4.68  4.61  4.54  4.48  4.41  4.34  4.27  4.20  4.13  4.06  4.00  3.93  3.87  3.80  3.73  3.67  3.61  3.56  3.50 

   35    5.00  4.92  4.85  4.78  4.72  4.66  4.59  4.52  4.45  4.38  4.31  4.25  4.18  4.12  4.05  3.98  3.92  3.86  3.80  3.75 

   34    5.27  5.19  5.12  5.04  4.97  4.90  4.83  4.77  4.70  4.63  4.56  4.49  4.42  4.35  4.29  4.22  4.16  4.09  4.04  3.99 

   33    5.56  5.47  5.40  5.32  5.25  5.17  5.10  5.03  4.96  4.88  4.81  4.74  4.67  4.60  4.52  4.45  4.38  4.31  4.25  4.19 

   32    5.87  5.79  5.71  5.63  5.54  5.47  5.39  5.31  5.23  5.16  5.08  5.00  4.92  4.84  4.76  4.68  4.61  4.54  4.48  4.42 

   31    6.24  6.14  6.05  5.97  5.88  5.79  5.71  5.62  5.53  5.45  5.37  5.29  5.20  5.12  5.02  4.94  4.86  4.78  4.71  4.65 

   30    6.68  6.57  6.46  6.36  6.25  6.16  6.07  5.97  5.87  5.79  5.70  5.61  5.52  5.43  5.33  5.25  5.16  5.08  5.00  4.94 

 

   29    7.18  7.05  6.93  6.81  6.69  6.58  6.47  6.36  6.26  6.16  6.07  5.97  5.88  5.78  5.68  5.59  5.50  5.41  5.33  5.25 

   28    7.69  7.57  7.44  7.31  7.18  7.06  6.93  6.81  6.70  6.59  6.48  6.37  6.26  6.16  6.05  5.96  5.86  5.77  5.68  5.60 

   27    8.20  8.07  7.94  7.82  7.68  7.55  7.43  7.30  7.17  7.05  6.93  6.80  6.69  6.57  6.47  6.36  6.26  6.16  6.06  5.96 

   26    8.66  8.54  8.42  8.30  8.17  8.05  7.92  7.79  7.66  7.53  7.40  7.27  7.15  7.03  6.91  6.80  6.69  6.57  6.46  6.36 

   25    9.06  8.94  8.82  8.70  8.58  8.45  8.33  8.20  8.07  7.95  7.82  7.70  7.57  7.45  7.33  7.21  7.09  6.97  6.86  6.75 

   24    9.41  9.29  9.17  9.05  8.92  8.80  8.68  8.55  8.42  8.28  8.14  8.01  7.87  7.74  7.61  7.48  7.35  7.23  7.11  7.00 

   23    9.72  9.61  9.48  9.36  9.23  9.09  8.95  8.82  8.68  8.55  8.42  8.29  8.16  8.03  7.90  7.77  7.64  7.51  7.39  7.27 

   22   10.03  9.91  9.78  9.65  9.50  9.35  9.21  9.06  8.92  8.77  8.63  8.48  8.34  8.20  8.08  7.98  7.88  7.77  7.67  7.57 

   21   10.31 10.18 10.06  9.91  9.76  9.61  9.46  9.31  9.17  9.04  8.90  8.76  8.62  8.48  8.34  8.22  8.10  7.98  7.86  7.75 

   20   10.57 10.44 10.31 10.16 10.01  9.86  9.72  9.58  9.45  9.31  9.17  9.02  8.88  8.73  8.59  8.47  8.34  8.21  8.09  7.96 

 

   19   10.81 10.69 10.56 10.42 10.28 10.14 10.00  9.88  9.76  9.64  9.51  9.38  9.25  9.11  8.97  8.82  8.66  8.51  8.35  8.20 

   18   11.04 10.93 10.82 10.69 10.56 10.42 10.29 10.17 10.05  9.94  9.83  9.72  9.60  9.48  9.36  9.24  9.11  8.98  8.85  8.71 

   17   11.27 11.16 11.06 10.95 10.83 10.70 10.59 10.46 10.34 10.24 10.13 10.02  9.92  9.81  9.71  9.60  9.49  9.38  9.26  9.14 

   16   11.48 11.39 11.30 11.20 11.10 10.99 10.88 10.76 10.65 10.54 10.44 10.33 10.22 10.12 10.01  9.91  9.81  9.71  9.61  9.50 

   15   11.70 11.61 11.53 11.44 11.35 11.25 11.16 11.05 10.95 10.85 10.74 10.64 10.53 10.43 10.34 10.24 10.14 10.05  9.96  9.86 

   14   11.91 11.84 11.75 11.67 11.59 11.50 11.41 11.33 11.23 11.14 11.05 10.95 10.85 10.76 10.66 10.57 10.48 10.40 10.31 10.23 

   13   12.12 12.05 11.97 11.89 11.82 11.74 11.66 11.58 11.49 11.41 11.32 11.24 11.15 11.07 10.99 10.91 10.83 10.75 10.68 10.60 

   12   12.32 12.25 12.18 12.11 12.04 11.96 11.88 11.81 11.73 11.65 11.58 11.50 11.42 11.35 11.27 11.20 11.13 11.06 10.99 10.92 

   11   12.50 12.43 12.37 12.30 12.23 12.16 12.09 12.02 11.95 11.88 11.81 11.74 11.67 11.60 11.53 11.45 11.39 11.33 11.26 11.20 

   10   12.66 12.60 12.54 12.48 12.42 12.35 12.28 12.22 12.15 12.08 12.02 11.96 11.89 11.82 11.76 11.69 11.62 11.56 11.50 11.44 

 

    9   12.81 12.76 12.70 12.64 12.58 12.52 12.46 12.40 12.34 12.28 12.22 12.16 12.10 12.03 11.97 11.90 11.84 11.78 11.72 11.66 

    8   12.95 12.90 12.85 12.79 12.74 12.68 12.63 12.57 12.51 12.46 12.40 12.34 12.28 12.22 12.16 12.10 12.04 11.98 11.93 11.87 

    7   13.08 13.03 12.98 12.93 12.87 12.82 12.77 12.72 12.67 12.62 12.56 12.51 12.45 12.39 12.34 12.28 12.23 12.17 12.12 12.07 

    6   13.19 13.15 13.10 13.05 13.00 12.95 12.91 12.86 12.81 12.76 12.71 12.66 12.61 12.56 12.50 12.45 12.40 12.35 12.30 12.25 

    5   13.29 13.25 13.21 13.16 13.12 13.08 13.03 12.98 12.94 12.89 12.85 12.80 12.75 12.70 12.65 12.60 12.55 12.51 12.46 12.42 

    4   13.38 13.34 13.31 13.26 13.22 13.18 13.14 13.09 13.05 13.00 12.96 12.92 12.87 12.83 12.78 12.74 12.69 12.65 12.61 12.57 

    3   13.46 13.42 13.39 13.35 13.31 13.27 13.23 13.19 13.14 13.10 13.06 13.02 12.98 12.94 12.89 12.85 12.81 12.77 12.73 12.69 

    2   13.52 13.49 13.45 13.42 13.38 13.35 13.31 13.27 13.23 13.19 13.14 13.11 13.07 13.03 12.99 12.95 12.91 12.87 12.83 12.79 

    1   13.58 13.54 13.51 13.47 13.44 13.41 13.37 13.33 13.29 13.26 13.22 13.18 13.15 13.11 13.07 13.03 12.99 12.95 12.91 12.88 

    0   13.62 13.59 13.55 13.52 13.49 13.45 13.42 13.38 13.35 13.31 13.27 13.24 13.20 13.17 13.13 13.09 13.06 13.02 12.99 12.95 

 



432 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

   -1   13.66 13.62 13.59 13.56 13.53 13.49 13.46 13.43 13.39 13.36 13.32 13.29 13.25 13.21 13.18 13.14 13.11 13.07 13.04 13.00 

   -2   13.68 13.65 13.62 13.59 13.56 13.52 13.49 13.46 13.42 13.39 13.36 13.32 13.29 13.25 13.22 13.18 13.15 13.12 13.08 13.05 

   -3   13.70 13.67 13.64 13.61 13.58 13.55 13.51 13.48 13.45 13.42 13.38 13.35 13.32 13.28 13.25 13.22 13.18 13.15 13.11 13.08 

   -4   13.71 13.68 13.65 13.62 13.59 13.56 13.53 13.50 13.47 13.44 13.40 13.37 13.34 13.31 13.27 13.24 13.21 13.17 13.14 13.10 

   -5   13.71 13.68 13.65 13.63 13.60 13.57 13.54 13.51 13.48 13.45 13.41 13.38 13.35 13.32 13.29 13.25 13.22 13.19 13.15 13.12 

   -6   13.71 13.68 13.65 13.62 13.60 13.57 13.54 13.51 13.48 13.45 13.42 13.39 13.36 13.32 13.29 13.26 13.23 13.20 13.16 13.13 

   -7   13.69 13.67 13.64 13.61 13.59 13.56 13.53 13.50 13.47 13.44 13.41 13.38 13.35 13.32 13.29 13.26 13.23 13.20 13.16 13.13 

   -8   13.67 13.65 13.62 13.59 13.57 13.54 13.51 13.48 13.46 13.43 13.40 13.37 13.34 13.31 13.28 13.25 13.22 13.19 13.16 13.13 

   -9   13.64 13.62 13.59 13.57 13.54 13.52 13.49 13.46 13.44 13.41 13.38 13.35 13.32 13.29 13.26 13.23 13.20 13.17 13.14 13.11 

 

  -10   13.61 13.58 13.56 13.54 13.51 13.49 13.46 13.43 13.41 13.38 13.35 13.33 13.30 13.27 13.24 13.21 13.18 13.15 13.12 13.09 

  -11   13.56 13.54 13.52 13.49 13.47 13.45 13.42 13.40 13.37 13.34 13.32 13.29 13.26 13.24 13.21 13.18 13.15 13.12 13.09 13.06 

  -12   13.51 13.49 13.47 13.45 13.42 13.40 13.38 13.35 13.33 13.30 13.28 13.25 13.22 13.20 13.17 13.14 13.11 13.08 13.06 13.03 

  -13   13.46 13.44 13.42 13.39 13.37 13.35 13.32 13.30 13.28 13.25 13.23 13.20 13.18 13.15 13.12 13.10 13.07 13.04 13.01 12.99 

  -14   13.39 13.37 13.35 13.33 13.31 13.29 13.27 13.24 13.22 13.20 13.17 13.15 13.12 13.10 13.07 13.05 13.02 12.99 12.96 12.94 

  -15   13.32 13.30 13.28 13.26 13.24 13.22 13.20 13.18 13.16 13.13 13.11 13.09 13.06 13.04 13.01 12.99 12.96 12.93 12.91 12.88 

  -16   13.24 13.23 13.21 13.19 13.17 13.15 13.13 13.11 13.09 13.06 13.04 13.02 13.00 12.97 12.95 12.92 12.90 12.87 12.84 12.82 

  -17   13.16 13.14 13.12 13.11 13.09 13.07 13.05 13.03 13.01 12.99 12.97 12.95 12.92 12.90 12.88 12.85 12.83 12.80 12.78 12.75 

  -18   13.06 13.05 13.03 13.02 13.00 12.98 12.96 12.95 12.93 12.91 12.89 12.87 12.84 12.82 12.80 12.78 12.75 12.73 12.70 12.68 

  -19   12.96 12.95 12.94 12.92 12.91 12.89 12.87 12.86 12.84 12.82 12.80 12.78 12.76 12.74 12.72 12.69 12.67 12.65 12.62 12.59 

 

  -20   12.86 12.85 12.83 12.82 12.81 12.79 12.78 12.76 12.74 12.72 12.71 12.69 12.67 12.65 12.63 12.60 12.58 12.56 12.53 12.51 

  -21   12.75 12.74 12.72 12.71 12.70 12.68 12.67 12.66 12.64 12.62 12.61 12.59 12.57 12.55 12.53 12.51 12.49 12.46 12.44 12.42 

  -22   12.63 12.62 12.61 12.60 12.59 12.57 12.56 12.55 12.53 12.52 12.50 12.48 12.46 12.45 12.43 12.41 12.39 12.36 12.34 12.32 

  -23   12.50 12.49 12.48 12.47 12.47 12.45 12.44 12.43 12.42 12.40 12.39 12.37 12.35 12.34 12.32 12.30 12.28 12.26 12.24 12.21 

  -24   12.36 12.36 12.35 12.34 12.34 12.33 12.32 12.31 12.30 12.28 12.27 12.25 12.24 12.22 12.20 12.19 12.17 12.15 12.13 12.10 

  -25   12.22 12.21 12.21 12.21 12.20 12.19 12.18 12.18 12.17 12.15 12.14 12.13 12.12 12.10 12.08 12.07 12.05 12.03 12.01 11.99 

  -26   12.07 12.06 12.06 12.06 12.06 12.05 12.04 12.04 12.03 12.02 12.01 12.00 11.99 11.97 11.96 11.94 11.93 11.91 11.89 11.87 

  -27   11.91 11.91 11.91 11.91 11.91 11.90 11.90 11.89 11.89 11.88 11.87 11.86 11.85 11.84 11.83 11.82 11.80 11.78 11.77 11.75 

  -28   11.74 11.74 11.75 11.75 11.75 11.75 11.74 11.74 11.74 11.73 11.73 11.72 11.71 11.70 11.69 11.68 11.67 11.65 11.64 11.62 

  -29   11.56 11.57 11.57 11.58 11.58 11.58 11.58 11.58 11.58 11.58 11.58 11.57 11.57 11.56 11.55 11.54 11.53 11.51 11.50 11.48 

 

  -30   11.37 11.38 11.39 11.40 11.40 11.41 11.41 11.42 11.42 11.42 11.42 11.42 11.41 11.41 11.40 11.39 11.38 11.37 11.36 11.34 

  -31   11.17 11.19 11.20 11.21 11.22 11.23 11.24 11.24 11.25 11.25 11.25 11.25 11.25 11.25 11.24 11.24 11.23 11.22 11.21 11.20 

  -32   10.96 10.98 11.00 11.02 11.03 11.05 11.06 11.06 11.07 11.07 11.08 11.08 11.08 11.08 11.08 11.07 11.07 11.06 11.05 11.04 

  -33   10.73 10.77 10.79 10.81 10.83 10.85 10.86 10.87 10.88 10.89 10.89 10.90 10.91 10.91 10.91 10.91 10.90 10.90 10.89 10.88 

  -34   10.37 10.45 10.52 10.57 10.61 10.63 10.65 10.67 10.68 10.70 10.71 10.72 10.72 10.73 10.73 10.73 10.73 10.73 10.72 10.71 

  -35    9.91 10.03 10.14 10.23 10.31 10.36 10.41 10.45 10.47 10.49 10.51 10.52 10.53 10.54 10.54 10.54 10.55 10.54 10.54 10.54 

  -36    9.39  9.53  9.68  9.82  9.94 10.03 10.12 10.18 10.23 10.26 10.29 10.31 10.32 10.33 10.35 10.35 10.36 10.36 10.36 10.36 

  -37    8.93  9.09  9.25  9.40  9.54  9.66  9.78  9.87  9.94  9.99 10.04 10.07 10.10 10.12 10.14 10.15 10.16 10.16 10.17 10.17 

  -38    8.56  8.69  8.82  8.97  9.13  9.27  9.40  9.52  9.61  9.68  9.75  9.81  9.85  9.88  9.91  9.93  9.94  9.95  9.96  9.95 

  -39    8.26  8.38  8.49  8.62  8.75  8.88  8.99  9.12  9.22  9.32  9.42  9.50  9.56  9.61  9.65  9.68  9.70  9.72  9.73  9.73 

 



433 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          240   241   242   243   244   245   246   247   248   249   250   251   252   253   254   255   256   257   258   259 

 

  -40    8.02  8.08  8.14  8.25  8.36  8.49  8.60  8.72  8.83  8.94  9.04  9.14  9.22  9.29  9.35  9.40  9.44  9.47  9.49  9.51 

  -41    7.75  7.82  7.90  7.96  8.04  8.11  8.20  8.31  8.43  8.54  8.66  8.76  8.86  8.94  9.01  9.08  9.14  9.18  9.22  9.25 

  -42    7.41  7.50  7.58  7.66  7.72  7.80  7.87  7.95  8.05  8.15  8.25  8.35  8.46  8.56  8.64  8.73  8.81  8.87  8.91  8.95 

  -43    7.00  7.12  7.22  7.31  7.39  7.46  7.54  7.61  7.70  7.79  7.89  7.98  8.07  8.16  8.24  8.33  8.41  8.49  8.56  8.62 

  -44    6.52  6.65  6.76  6.88  6.99  7.09  7.19  7.28  7.37  7.46  7.55  7.64  7.72  7.80  7.88  7.96  8.04  8.11  8.18  8.25 

  -45    6.05  6.16  6.27  6.40  6.52  6.64  6.76  6.88  6.98  7.09  7.19  7.28  7.37  7.45  7.53  7.61  7.69  7.76  7.83  7.89 

  -46    5.64  5.73  5.83  5.94  6.05  6.16  6.28  6.40  6.51  6.63  6.75  6.86  6.96  7.06  7.15  7.25  7.33  7.41  7.47  7.54 

  -47    5.31  5.39  5.46  5.55  5.64  5.74  5.83  5.93  6.03  6.14  6.25  6.36  6.48  6.58  6.69  6.79  6.89  6.98  7.07  7.15 

  -48    5.02  5.10  5.16  5.23  5.30  5.38  5.45  5.53  5.61  5.69  5.78  5.88  5.98  6.07  6.17  6.27  6.37  6.47  6.56  6.66 

  -49    4.77  4.83  4.89  4.96  5.02  5.08  5.14  5.21  5.27  5.33  5.40  5.46  5.54  5.62  5.70  5.79  5.87  5.96  6.04  6.13 

 

  -50    4.51  4.57  4.63  4.70  4.75  4.80  4.85  4.92  4.97  5.02  5.08  5.13  5.19  5.25  5.31  5.38  5.44  5.51  5.58  5.64 

  -51    4.26  4.33  4.38  4.45  4.51  4.55  4.60  4.67  4.72  4.77  4.82  4.87  4.91  4.95  5.00  5.05  5.10  5.16  5.21  5.26 

  -52    4.01  4.07  4.12  4.18  4.24  4.30  4.35  4.43  4.49  4.54  4.59  4.64  4.67  4.71  4.75  4.80  4.84  4.89  4.93  4.97 

  -53    3.79  3.85  3.90  3.95  4.01  4.06  4.11  4.18  4.24  4.29  4.35  4.40  4.44  4.48  4.53  4.58  4.62  4.66  4.69  4.73 

  -54    3.56  3.61  3.66  3.72  3.78  3.83  3.89  3.95  4.01  4.06  4.11  4.16  4.19  4.24  4.29  4.34  4.39  4.43  4.47  4.50 

  -55    3.32  3.38  3.44  3.49  3.55  3.60  3.66  3.72  3.78  3.83  3.87  3.92  3.96  4.00  4.05  4.09  4.14  4.18  4.22  4.25 

  -56    3.06  3.11  3.17  3.23  3.29  3.35  3.41  3.47  3.53  3.58  3.63  3.68  3.72  3.77  3.82  3.86  3.91  3.95  3.98  4.02 

  -57    2.83  2.87  2.92  2.97  3.02  3.07  3.14  3.19  3.25  3.31  3.36  3.42  3.47  3.53  3.57  3.63  3.68  3.72  3.76  3.79 

  -58    2.63  2.67  2.71  2.75  2.79  2.84  2.89  2.94  2.99  3.05  3.10  3.14  3.20  3.25  3.30  3.36  3.42  3.46  3.50  3.55 

  -59    2.44  2.49  2.53  2.57  2.61  2.65  2.69  2.72  2.77  2.82  2.86  2.90  2.95  2.99  3.04  3.08  3.13  3.18  3.22  3.26 

 

  -60    2.26  2.31  2.34  2.38  2.42  2.47  2.50  2.55  2.59  2.62  2.66  2.69  2.73  2.77  2.81  2.84  2.87  2.91  2.95  2.98 

  -61    2.08  2.12  2.16  2.20  2.24  2.28  2.31  2.35  2.38  2.42  2.46  2.51  2.54  2.59  2.62  2.64  2.66  2.69  2.72  2.74 

  -62    1.91  1.94  1.97  2.02  2.05  2.08  2.12  2.16  2.19  2.23  2.27  2.31  2.34  2.39  2.42  2.45  2.47  2.51  2.54  2.57 

  -63    1.75  1.78  1.81  1.85  1.88  1.91  1.94  1.98  2.00  2.04  2.07  2.11  2.15  2.18  2.21  2.24  2.27  2.30  2.33  2.37 

  -64    1.59  1.62  1.66  1.69  1.72  1.75  1.78  1.80  1.83  1.86  1.89  1.93  1.96  1.99  2.02  2.05  2.07  2.11  2.14  2.16 

  -65    1.44  1.47  1.51  1.54  1.57  1.60  1.63  1.65  1.68  1.70  1.73  1.76  1.79  1.82  1.85  1.87  1.89  1.92  1.94  1.96 

  -66    1.31  1.34  1.38  1.40  1.42  1.44  1.47  1.49  1.52  1.55  1.58  1.61  1.63  1.66  1.69  1.71  1.73  1.75  1.77  1.79 

  -67    1.19  1.21  1.24  1.26  1.29  1.32  1.34  1.37  1.39  1.41  1.42  1.45  1.47  1.50  1.53  1.56  1.58  1.61  1.62  1.64 

  -68    1.07  1.10  1.12  1.14  1.17  1.19  1.21  1.23  1.26  1.28  1.30  1.32  1.33  1.36  1.38  1.41  1.42  1.45  1.46  1.48 

  -69    0.97  0.99  1.01  1.03  1.05  1.08  1.10  1.12  1.13  1.15  1.17  1.19  1.21  1.23  1.26  1.28  1.29  1.31  1.33  1.34 

 

  -70    0.87  0.89  0.91  0.93  0.95  0.97  0.99  1.01  1.03  1.04  1.06  1.08  1.10  1.11  1.13  1.15  1.17  1.18  1.20  1.21 

  -71    0.78  0.80  0.82  0.83  0.85  0.87  0.89  0.91  0.93  0.94  0.96  0.97  0.99  1.00  1.02  1.03  1.05  1.06  1.08  1.09 

  -72    0.70  0.71  0.73  0.75  0.76  0.78  0.80  0.81  0.83  0.84  0.86  0.87  0.89  0.90  0.91  0.92  0.93  0.95  0.96  0.98 

  -73    0.63  0.64  0.66  0.67  0.68  0.69  0.71  0.72  0.74  0.75  0.76  0.78  0.79  0.80  0.81  0.83  0.83  0.84  0.85  0.87 

  -74    0.56  0.57  0.59  0.60  0.61  0.62  0.63  0.64  0.65  0.66  0.67  0.69  0.70  0.71  0.73  0.74  0.74  0.75  0.76  0.78 

  -75    0.49  0.51  0.52  0.53  0.54  0.55  0.55  0.57  0.58  0.59  0.60  0.61  0.62  0.63  0.64  0.65  0.66  0.67  0.68  0.69 

  -76    0.44  0.45  0.46  0.47  0.48  0.49  0.49  0.50  0.51  0.53  0.53  0.55  0.56  0.56  0.57  0.58  0.58  0.59  0.60  0.61 

  -77    0.38  0.39  0.40  0.41  0.42  0.43  0.43  0.44  0.45  0.46  0.47  0.48  0.49  0.49  0.50  0.51  0.52  0.53  0.54  0.54 

  -78    0.33  0.34  0.35  0.36  0.37  0.37  0.37  0.38  0.39  0.40  0.41  0.42  0.43  0.43  0.44  0.45  0.45  0.46  0.47  0.47 

  -79    0.29  0.29  0.30  0.30  0.31  0.31  0.32  0.33  0.34  0.35  0.36  0.36  0.36  0.37  0.38  0.38  0.39  0.40  0.41  0.41 

 

  -80    0.24  0.24  0.25  0.25  0.26  0.26  0.27  0.28  0.29  0.29  0.30  0.31  0.31  0.31  0.32  0.32  0.33  0.34  0.35  0.35 

  -81    0.20  0.20  0.21  0.21  0.21  0.22  0.22  0.23  0.24  0.24  0.25  0.25  0.26  0.26  0.27  0.27  0.28  0.28  0.29  0.29 

  -82    0.16  0.17  0.17  0.17  0.17  0.18  0.18  0.19  0.19  0.19  0.20  0.21  0.21  0.21  0.22  0.23  0.23  0.24  0.24  0.25 

  -83    0.13  0.14  0.14  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.17  0.18  0.18  0.18  0.19  0.19  0.20  0.20  0.21 

  -84    0.10  0.11  0.11  0.11  0.12  0.12  0.12  0.12  0.13  0.13  0.13  0.14  0.15  0.15  0.15  0.16  0.16  0.17  0.17  0.17 

  -85    0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.10  0.10  0.11  0.11  0.11  0.12  0.13  0.13  0.13  0.13  0.13  0.13  0.13 

  -86    0.06  0.07  0.07  0.07  0.08  0.08  0.08  0.09  0.08  0.08  0.08  0.09  0.09  0.10  0.10  0.11  0.10  0.10  0.10  0.10 

  -87    0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.07  0.06  0.07  0.07  0.08  0.08  0.08  0.08  0.08  0.08  0.08 

  -88    0.05  0.05  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

  -89    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.04 



434 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   69    0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   68    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   67    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.01  0.02  0.02  0.02 

   66    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 

   65    0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.04  0.04  0.04 

   64    0.07  0.06  0.06  0.06  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.05  0.06 

   63    0.09  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07 

   62    0.13  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10 

   61    0.17  0.16  0.16  0.16  0.15  0.15  0.15  0.15  0.14  0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13 

   60    0.21  0.20  0.20  0.19  0.19  0.19  0.19  0.18  0.18  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.18 

 

   59    0.26  0.25  0.24  0.24  0.23  0.23  0.23  0.23  0.23  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22 

   58    0.31  0.30  0.29  0.29  0.28  0.28  0.28  0.28  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.28  0.27  0.28  0.28 

   57    0.38  0.37  0.36  0.36  0.35  0.34  0.34  0.34  0.33  0.33  0.32  0.32  0.32  0.32  0.33  0.33  0.34  0.33  0.34  0.34 

   56    0.45  0.43  0.43  0.42  0.41  0.41  0.40  0.40  0.39  0.39  0.38  0.38  0.38  0.38  0.38  0.39  0.39  0.39  0.40  0.40 

   55    0.51  0.50  0.50  0.49  0.49  0.48  0.48  0.47  0.47  0.46  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.45  0.46  0.46 

   54    0.59  0.58  0.57  0.56  0.56  0.55  0.55  0.54  0.54  0.54  0.53  0.53  0.52  0.52  0.52  0.52  0.52  0.52  0.53  0.53 

   53    0.68  0.67  0.65  0.64  0.63  0.62  0.62  0.62  0.61  0.61  0.61  0.61  0.60  0.60  0.59  0.60  0.60  0.60  0.60  0.61 

   52    0.77  0.76  0.74  0.73  0.72  0.71  0.71  0.70  0.70  0.70  0.69  0.69  0.68  0.68  0.68  0.68  0.68  0.68  0.69  0.69 

   51    0.87  0.85  0.84  0.83  0.81  0.80  0.80  0.79  0.78  0.78  0.78  0.77  0.77  0.77  0.77  0.77  0.77  0.77  0.78  0.78 

   50    0.98  0.96  0.95  0.94  0.92  0.91  0.90  0.89  0.88  0.88  0.87  0.87  0.87  0.86  0.86  0.86  0.87  0.87  0.87  0.88 

 

   49    1.09  1.08  1.06  1.05  1.03  1.02  1.00  0.99  0.99  0.98  0.98  0.97  0.97  0.97  0.96  0.96  0.97  0.98  0.98  0.99 

   48    1.21  1.20  1.18  1.17  1.15  1.14  1.12  1.11  1.10  1.09  1.09  1.09  1.08  1.08  1.08  1.08  1.08  1.09  1.10  1.10 

   47    1.35  1.33  1.30  1.29  1.28  1.26  1.25  1.24  1.22  1.22  1.21  1.21  1.21  1.20  1.20  1.20  1.21  1.22  1.22  1.23 

   46    1.49  1.47  1.44  1.43  1.42  1.40  1.38  1.37  1.35  1.35  1.34  1.34  1.34  1.34  1.34  1.34  1.34  1.35  1.35  1.35 

   45    1.64  1.62  1.59  1.58  1.56  1.54  1.53  1.51  1.50  1.49  1.48  1.48  1.48  1.47  1.47  1.47  1.47  1.48  1.49  1.49 

   44    1.80  1.77  1.75  1.73  1.72  1.70  1.68  1.67  1.65  1.64  1.63  1.62  1.62  1.61  1.61  1.61  1.61  1.62  1.63  1.64 

   43    1.97  1.95  1.92  1.91  1.88  1.86  1.84  1.82  1.81  1.79  1.78  1.77  1.77  1.76  1.76  1.76  1.76  1.77  1.78  1.79 

   42    2.15  2.13  2.10  2.08  2.06  2.04  2.01  1.99  1.97  1.96  1.95  1.94  1.94  1.93  1.93  1.92  1.93  1.93  1.95  1.95 

   41    2.35  2.33  2.29  2.27  2.24  2.21  2.18  2.16  2.15  2.13  2.12  2.12  2.11  2.10  2.10  2.10  2.10  2.11  2.11  2.13 

   40    2.54  2.51  2.47  2.44  2.41  2.38  2.36  2.34  2.33  2.31  2.30  2.30  2.29  2.28  2.28  2.28  2.29  2.29  2.30  2.31 

 



435 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   39    2.74  2.71  2.68  2.65  2.61  2.58  2.55  2.54  2.52  2.50  2.49  2.47  2.46  2.45  2.46  2.46  2.47  2.48  2.49  2.51 

   38    2.95  2.91  2.87  2.84  2.80  2.77  2.75  2.73  2.71  2.70  2.68  2.66  2.65  2.64  2.64  2.65  2.66  2.67  2.68  2.69 

   37    3.19  3.15  3.10  3.07  3.03  3.00  2.97  2.95  2.93  2.91  2.89  2.87  2.86  2.84  2.84  2.85  2.85  2.87  2.87  2.89 

   36    3.46  3.40  3.36  3.31  3.27  3.23  3.20  3.17  3.15  3.12  3.10  3.09  3.08  3.07  3.07  3.07  3.07  3.09  3.09  3.11 

   35    3.70  3.64  3.59  3.54  3.50  3.46  3.43  3.40  3.39  3.36  3.34  3.33  3.31  3.30  3.30  3.30  3.31  3.32  3.33  3.34 

   34    3.94  3.89  3.83  3.78  3.73  3.69  3.66  3.63  3.61  3.58  3.55  3.54  3.52  3.51  3.51  3.51  3.51  3.54  3.55  3.57 

   33    4.13  4.08  4.02  3.97  3.93  3.89  3.86  3.84  3.82  3.80  3.76  3.75  3.72  3.71  3.70  3.71  3.72  3.75  3.76  3.78 

   32    4.36  4.31  4.25  4.19  4.15  4.11  4.07  4.04  4.01  3.98  3.95  3.93  3.90  3.90  3.89  3.90  3.90  3.93  3.94  3.96 

   31    4.58  4.52  4.46  4.40  4.35  4.31  4.27  4.24  4.21  4.18  4.15  4.13  4.12  4.11  4.10  4.11  4.11  4.13  4.14  4.16 

   30    4.87  4.80  4.73  4.67  4.61  4.56  4.51  4.48  4.44  4.41  4.39  4.36  4.35  4.33  4.33  4.32  4.32  4.34  4.35  4.38 

 

   29    5.17  5.10  5.03  4.97  4.91  4.85  4.80  4.76  4.72  4.68  4.65  4.63  4.60  4.58  4.58  4.58  4.58  4.60  4.62  4.65 

   28    5.51  5.44  5.37  5.31  5.24  5.17  5.12  5.07  5.02  4.98  4.96  4.92  4.89  4.88  4.87  4.87  4.88  4.90  4.92  4.94 

   27    5.88  5.79  5.72  5.65  5.58  5.50  5.45  5.39  5.34  5.30  5.28  5.24  5.21  5.20  5.18  5.19  5.20  5.22  5.23  5.26 

   26    6.26  6.17  6.08  6.00  5.93  5.86  5.79  5.73  5.68  5.64  5.61  5.57  5.55  5.53  5.51  5.51  5.52  5.54  5.56  5.58 

   25    6.64  6.55  6.45  6.37  6.29  6.21  6.14  6.08  6.03  5.98  5.95  5.92  5.89  5.86  5.84  5.84  5.85  5.87  5.89  5.92 

   24    6.90  6.81  6.73  6.66  6.59  6.52  6.46  6.40  6.34  6.30  6.26  6.23  6.20  6.18  6.16  6.17  6.17  6.18  6.21  6.24 

   23    7.17  7.07  6.99  6.91  6.83  6.76  6.69  6.62  6.56  6.51  6.46  6.43  6.41  6.40  6.40  6.42  6.42  6.44  6.47  6.51 

   22    7.46  7.36  7.28  7.19  7.11  7.03  6.95  6.87  6.80  6.74  6.68  6.65  6.62  6.60  6.58  6.59  6.59  6.60  6.62  6.66 

   21    7.62  7.52  7.43  7.34  7.25  7.19  7.12  7.06  7.00  6.94  6.87  6.82  6.78  6.76  6.75  6.74  6.74  6.74  6.73  6.75 

   20    7.82  7.69  7.58  7.47  7.38  7.30  7.23  7.17  7.11  7.05  6.99  6.92  6.87  6.83  6.80  6.77  6.76  6.76  6.77  6.80 

 

   19    8.06  7.91  7.78  7.66  7.54  7.44  7.36  7.28  7.19  7.12  7.05  6.98  6.93  6.89  6.87  6.85  6.86  6.88  6.92  6.98 

   18    8.57  8.42  8.27  8.12  7.98  7.85  7.72  7.60  7.47  7.37  7.29  7.21  7.14  7.10  7.07  7.06  7.08  7.14  7.21  7.31 

   17    9.02  8.90  8.77  8.65  8.52  8.39  8.27  8.14  8.02  7.92  7.83  7.77  7.72  7.69  7.68  7.69  7.72  7.78  7.85  7.94 

   16    9.39  9.29  9.18  9.08  8.98  8.88  8.79  8.71  8.63  8.57  8.51  8.47  8.43  8.42  8.43  8.44  8.46  8.51  8.57  8.64 

   15    9.77  9.68  9.59  9.50  9.42  9.35  9.29  9.23  9.19  9.15  9.13  9.11  9.10  9.11  9.12  9.14  9.17  9.21  9.26  9.31 

   14   10.15 10.07 10.00  9.93  9.86  9.80  9.76  9.72  9.69  9.67  9.65  9.63  9.62  9.62  9.63  9.65  9.68  9.72  9.76  9.82 

   13   10.53 10.46 10.39 10.33 10.28 10.23 10.18 10.14 10.11 10.09 10.06 10.05 10.04 10.04 10.04 10.06 10.08 10.12 10.16 10.22 

   12   10.86 10.79 10.73 10.67 10.62 10.57 10.52 10.49 10.46 10.43 10.41 10.40 10.39 10.39 10.40 10.41 10.44 10.47 10.52 10.58 

   11   11.13 11.07 11.01 10.96 10.91 10.87 10.83 10.79 10.76 10.74 10.72 10.71 10.70 10.70 10.71 10.73 10.75 10.79 10.83 10.89 

   10   11.38 11.33 11.27 11.23 11.18 11.14 11.10 11.07 11.04 11.01 10.99 10.98 10.98 10.98 10.99 11.01 11.04 11.08 11.12 11.17 

 

    9   11.61 11.56 11.51 11.47 11.43 11.39 11.35 11.32 11.29 11.27 11.25 11.24 11.24 11.24 11.26 11.27 11.30 11.34 11.37 11.42 

    8   11.82 11.77 11.73 11.68 11.64 11.61 11.57 11.54 11.52 11.50 11.49 11.48 11.49 11.49 11.51 11.52 11.54 11.57 11.60 11.63 

    7   12.02 11.97 11.93 11.89 11.85 11.82 11.79 11.76 11.74 11.72 11.71 11.71 11.71 11.72 11.73 11.74 11.75 11.77 11.79 11.82 

    6   12.20 12.16 12.12 12.08 12.04 12.01 11.98 11.96 11.94 11.93 11.92 11.91 11.91 11.91 11.91 11.91 11.92 11.93 11.95 11.97 

    5   12.38 12.34 12.30 12.26 12.22 12.19 12.17 12.14 12.13 12.11 12.10 12.08 12.07 12.06 12.06 12.06 12.06 12.07 12.08 12.10 

    4   12.52 12.49 12.45 12.42 12.38 12.35 12.32 12.29 12.27 12.25 12.24 12.22 12.21 12.20 12.19 12.18 12.19 12.19 12.20 12.21 

    3   12.65 12.61 12.58 12.54 12.50 12.47 12.44 12.42 12.39 12.37 12.36 12.34 12.32 12.31 12.30 12.30 12.29 12.30 12.30 12.30 

    2   12.75 12.71 12.68 12.65 12.61 12.58 12.55 12.52 12.50 12.47 12.46 12.44 12.42 12.41 12.40 12.39 12.38 12.38 12.38 12.38 

    1   12.84 12.80 12.77 12.74 12.70 12.67 12.64 12.61 12.59 12.56 12.54 12.52 12.50 12.49 12.47 12.46 12.45 12.44 12.44 12.44 

    0   12.91 12.88 12.85 12.81 12.78 12.75 12.72 12.69 12.66 12.63 12.61 12.59 12.57 12.55 12.53 12.52 12.51 12.50 12.49 12.48 

 



436 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

   -1   12.97 12.93 12.90 12.87 12.83 12.80 12.77 12.74 12.71 12.69 12.66 12.64 12.62 12.60 12.58 12.57 12.55 12.54 12.53 12.53 

   -2   13.01 12.98 12.94 12.91 12.88 12.85 12.82 12.79 12.76 12.73 12.71 12.68 12.66 12.64 12.62 12.60 12.59 12.58 12.57 12.56 

   -3   13.05 13.01 12.98 12.95 12.91 12.88 12.85 12.82 12.79 12.77 12.74 12.72 12.69 12.67 12.65 12.64 12.62 12.61 12.59 12.58 

   -4   13.07 13.04 13.01 12.97 12.94 12.91 12.88 12.85 12.82 12.79 12.77 12.74 12.72 12.70 12.68 12.66 12.64 12.62 12.61 12.60 

   -5   13.09 13.06 13.02 12.99 12.96 12.93 12.90 12.87 12.84 12.81 12.79 12.76 12.74 12.71 12.69 12.67 12.65 12.64 12.62 12.61 

   -6   13.10 13.07 13.03 13.00 12.97 12.94 12.91 12.88 12.85 12.82 12.80 12.77 12.74 12.72 12.70 12.68 12.66 12.64 12.62 12.61 

   -7   13.10 13.07 13.04 13.01 12.97 12.94 12.91 12.88 12.85 12.82 12.80 12.77 12.75 12.72 12.70 12.67 12.65 12.63 12.61 12.60 

   -8   13.09 13.06 13.03 13.00 12.97 12.94 12.91 12.88 12.85 12.82 12.79 12.76 12.74 12.71 12.69 12.66 12.64 12.62 12.60 12.58 

   -9   13.08 13.05 13.02 12.99 12.96 12.93 12.90 12.87 12.84 12.81 12.78 12.75 12.72 12.70 12.67 12.65 12.62 12.60 12.58 12.56 

 

  -10   13.06 13.03 13.00 12.97 12.94 12.91 12.88 12.85 12.82 12.79 12.76 12.73 12.70 12.67 12.65 12.62 12.60 12.57 12.55 12.53 

  -11   13.03 13.00 12.97 12.94 12.91 12.88 12.85 12.82 12.79 12.76 12.73 12.70 12.67 12.64 12.62 12.59 12.57 12.54 12.52 12.50 

  -12   13.00 12.97 12.94 12.91 12.88 12.85 12.82 12.79 12.76 12.73 12.70 12.67 12.64 12.61 12.58 12.55 12.53 12.50 12.48 12.45 

  -13   12.96 12.93 12.90 12.87 12.84 12.81 12.78 12.75 12.72 12.69 12.66 12.63 12.60 12.57 12.54 12.51 12.48 12.46 12.43 12.41 

  -14   12.91 12.88 12.85 12.82 12.79 12.76 12.73 12.70 12.67 12.64 12.61 12.58 12.55 12.52 12.49 12.46 12.43 12.40 12.38 12.35 

  -15   12.85 12.82 12.79 12.77 12.74 12.71 12.68 12.65 12.61 12.58 12.55 12.52 12.49 12.46 12.43 12.40 12.37 12.34 12.32 12.29 

  -16   12.79 12.76 12.73 12.71 12.68 12.65 12.62 12.59 12.55 12.52 12.49 12.46 12.43 12.40 12.37 12.34 12.31 12.28 12.25 12.22 

  -17   12.72 12.70 12.67 12.64 12.61 12.58 12.55 12.52 12.49 12.46 12.43 12.39 12.36 12.33 12.30 12.27 12.24 12.21 12.18 12.15 

  -18   12.65 12.62 12.59 12.57 12.54 12.51 12.47 12.44 12.41 12.39 12.35 12.32 12.29 12.26 12.22 12.19 12.16 12.13 12.10 12.07 

  -19   12.57 12.54 12.52 12.49 12.46 12.43 12.40 12.37 12.34 12.31 12.27 12.24 12.21 12.18 12.14 12.11 12.08 12.05 12.02 11.99 

 

  -20   12.48 12.46 12.43 12.40 12.37 12.34 12.31 12.28 12.25 12.22 12.19 12.16 12.12 12.09 12.06 12.02 11.99 11.96 11.93 11.90 

  -21   12.39 12.36 12.34 12.31 12.28 12.25 12.23 12.20 12.16 12.13 12.10 12.07 12.03 12.00 11.97 11.93 11.90 11.87 11.84 11.80 

  -22   12.29 12.27 12.24 12.21 12.19 12.16 12.13 12.10 12.07 12.04 12.01 11.97 11.94 11.91 11.87 11.84 11.81 11.77 11.73 11.70 

  -23   12.19 12.17 12.14 12.11 12.09 12.06 12.03 12.00 11.97 11.94 11.91 11.88 11.84 11.81 11.78 11.74 11.71 11.67 11.63 11.59 

  -24   12.08 12.06 12.03 12.01 11.98 11.95 11.93 11.90 11.87 11.84 11.81 11.77 11.74 11.71 11.68 11.64 11.60 11.56 11.53 11.49 

  -25   11.97 11.95 11.92 11.90 11.87 11.84 11.82 11.79 11.76 11.73 11.70 11.67 11.64 11.60 11.57 11.53 11.50 11.46 11.42 11.38 

  -26   11.85 11.83 11.81 11.78 11.76 11.73 11.70 11.68 11.65 11.62 11.59 11.56 11.52 11.49 11.46 11.42 11.38 11.35 11.31 11.27 

  -27   11.73 11.71 11.69 11.66 11.64 11.61 11.59 11.56 11.53 11.50 11.47 11.44 11.41 11.38 11.34 11.31 11.27 11.23 11.19 11.14 

  -28   11.60 11.58 11.56 11.54 11.52 11.49 11.46 11.44 11.41 11.38 11.35 11.32 11.29 11.25 11.22 11.18 11.14 11.10 11.05 11.00 

  -29   11.47 11.45 11.43 11.41 11.39 11.36 11.34 11.31 11.28 11.25 11.22 11.19 11.16 11.13 11.09 11.05 11.00 10.95 10.90 10.85 

 

  -30   11.33 11.31 11.29 11.27 11.25 11.23 11.20 11.18 11.15 11.12 11.09 11.06 11.02 10.98 10.94 10.89 10.84 10.79 10.75 10.70 

  -31   11.18 11.17 11.15 11.13 11.11 11.08 11.06 11.04 11.01 10.98 10.94 10.91 10.87 10.83 10.78 10.73 10.68 10.64 10.59 10.54 

  -32   11.03 11.02 11.00 10.98 10.96 10.94 10.92 10.89 10.86 10.83 10.79 10.75 10.71 10.67 10.62 10.57 10.52 10.48 10.43 10.38 

  -33   10.87 10.86 10.85 10.83 10.81 10.79 10.76 10.73 10.70 10.67 10.62 10.58 10.54 10.50 10.45 10.40 10.36 10.31 10.26 10.21 

  -34   10.71 10.70 10.68 10.67 10.65 10.63 10.60 10.57 10.53 10.49 10.45 10.41 10.37 10.32 10.27 10.23 10.18 10.14 10.09 10.04 

  -35   10.54 10.53 10.51 10.49 10.47 10.44 10.41 10.38 10.34 10.30 10.26 10.22 10.18 10.14 10.09 10.05 10.01  9.96  9.91  9.86 

  -36   10.36 10.34 10.32 10.29 10.27 10.24 10.20 10.18 10.15 10.11 10.08 10.04 10.00  9.95  9.90  9.86  9.82  9.78  9.73  9.68 

  -37   10.16 10.14 10.11 10.08 10.05 10.03 10.00  9.97  9.94  9.91  9.88  9.84  9.81  9.77  9.72  9.68  9.64  9.59  9.55  9.51 

  -38    9.94  9.92  9.90  9.87  9.84  9.81  9.79  9.76  9.74  9.71  9.68  9.65  9.62  9.58  9.54  9.50  9.46  9.41  9.37  9.32 

  -39    9.72  9.71  9.68  9.65  9.62  9.60  9.58  9.56  9.53  9.51  9.47  9.44  9.42  9.38  9.35  9.31  9.27  9.23  9.18  9.13 

 



437 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          260   261   262   263   264   265   266   267   268   269   270   271   272   273   274   275   276   277   278   279 

 

  -40    9.51  9.50  9.48  9.45  9.42  9.39  9.37  9.35  9.33  9.30  9.27  9.24  9.21  9.18  9.14  9.10  9.06  9.02  8.97  8.92 

  -41    9.27  9.27  9.26  9.25  9.22  9.20  9.17  9.15  9.12  9.09  9.06  9.03  9.00  8.96  8.92  8.88  8.84  8.80  8.76  8.71 

  -42    8.99  9.01  9.02  9.02  9.02  9.00  8.98  8.96  8.93  8.90  8.86  8.83  8.78  8.74  8.70  8.66  8.61  8.58  8.54  8.49 

  -43    8.67  8.71  8.74  8.76  8.77  8.77  8.77  8.76  8.74  8.71  8.68  8.65  8.60  8.56  8.51  8.46  8.41  8.37  8.33  8.28 

  -44    8.30  8.36  8.40  8.44  8.47  8.50  8.51  8.51  8.51  8.50  8.48  8.46  8.42  8.38  8.34  8.30  8.25  8.22  8.18  8.13 

  -45    7.94  8.00  8.06  8.11  8.14  8.17  8.19  8.21  8.22  8.23  8.23  8.23  8.21  8.19  8.16  8.13  8.09  8.06  8.02  7.97 

  -46    7.60  7.66  7.72  7.78  7.82  7.85  7.87  7.90  7.90  7.91  7.92  7.93  7.93  7.93  7.92  7.91  7.89  7.87  7.83  7.80 

  -47    7.22  7.29  7.35  7.41  7.46  7.50  7.54  7.56  7.58  7.60  7.61  7.62  7.63  7.63  7.63  7.63  7.62  7.60  7.57  7.54 

  -48    6.74  6.83  6.91  6.98  7.05  7.11  7.15  7.18  7.21  7.23  7.25  7.27  7.29  7.30  7.31  7.31  7.31  7.29  7.27  7.25 

  -49    6.21  6.30  6.37  6.45  6.53  6.60  6.66  6.71  6.76  6.80  6.83  6.86  6.89  6.91  6.92  6.92  6.92  6.91  6.90  6.88 

 

  -50    5.71  5.79  5.85  5.93  6.00  6.07  6.13  6.19  6.25  6.29  6.33  6.37  6.40  6.43  6.45  6.46  6.46  6.46  6.45  6.44 

  -51    5.32  5.37  5.43  5.48  5.53  5.59  5.64  5.70  5.75  5.80  5.84  5.87  5.91  5.93  5.95  5.96  5.97  5.98  5.97  5.97 

  -52    5.01  5.05  5.09  5.13  5.17  5.21  5.25  5.29  5.33  5.36  5.39  5.43  5.45  5.47  5.49  5.51  5.52  5.53  5.54  5.53 

  -53    4.76  4.79  4.82  4.85  4.88  4.91  4.94  4.96  4.99  5.02  5.05  5.07  5.09  5.10  5.12  5.13  5.14  5.15  5.16  5.15 

  -54    4.53  4.56  4.59  4.61  4.64  4.66  4.68  4.71  4.74  4.76  4.78  4.80  4.81  4.82  4.83  4.84  4.84  4.85  4.86  4.86 

  -55    4.29  4.32  4.35  4.38  4.42  4.44  4.46  4.48  4.51  4.52  4.54  4.56  4.57  4.58  4.59  4.60  4.60  4.60  4.60  4.60 

  -56    4.05  4.08  4.11  4.15  4.18  4.21  4.24  4.26  4.28  4.29  4.30  4.33  4.34  4.35  4.36  4.37  4.37  4.37  4.38  4.38 

  -57    3.84  3.86  3.89  3.93  3.96  3.97  4.01  4.04  4.05  4.06  4.08  4.09  4.10  4.12  4.14  4.14  4.15  4.15  4.15  4.15 

  -58    3.60  3.62  3.66  3.71  3.73  3.75  3.79  3.82  3.82  3.84  3.85  3.86  3.88  3.89  3.91  3.91  3.92  3.92  3.93  3.93 

  -59    3.32  3.36  3.39  3.43  3.47  3.49  3.53  3.56  3.58  3.61  3.63  3.65  3.67  3.69  3.70  3.71  3.72  3.73  3.72  3.72 

 

  -60    3.02  3.07  3.11  3.14  3.18  3.22  3.25  3.28  3.30  3.34  3.36  3.38  3.41  3.43  3.44  3.46  3.48  3.49  3.50  3.50 

  -61    2.77  2.81  2.84  2.87  2.91  2.95  2.97  3.00  3.02  3.05  3.07  3.10  3.12  3.15  3.16  3.19  3.21  3.22  3.23  3.24 

  -62    2.58  2.62  2.64  2.66  2.69  2.72  2.74  2.76  2.78  2.80  2.82  2.84  2.85  2.87  2.89  2.90  2.92  2.94  2.95  2.96 

  -63    2.39  2.42  2.44  2.47  2.50  2.53  2.55  2.57  2.58  2.60  2.61  2.63  2.64  2.64  2.66  2.68  2.68  2.69  2.70  2.71 

  -64    2.19  2.22  2.24  2.27  2.30  2.32  2.34  2.37  2.38  2.41  2.43  2.44  2.46  2.47  2.48  2.49  2.50  2.51  2.52  2.53 

  -65    1.99  2.01  2.04  2.07  2.10  2.12  2.14  2.16  2.18  2.20  2.22  2.24  2.26  2.27  2.28  2.29  2.30  2.31  2.32  2.32 

  -66    1.82  1.84  1.86  1.89  1.91  1.93  1.94  1.96  1.98  2.00  2.02  2.04  2.06  2.07  2.09  2.10  2.11  2.12  2.13  2.13 

  -67    1.66  1.68  1.70  1.72  1.75  1.77  1.78  1.80  1.81  1.82  1.84  1.86  1.87  1.89  1.91  1.92  1.92  1.94  1.94  1.94 

  -68    1.50  1.53  1.55  1.58  1.60  1.62  1.63  1.64  1.65  1.66  1.67  1.69  1.70  1.71  1.73  1.75  1.75  1.77  1.77  1.77 

  -69    1.36  1.38  1.40  1.42  1.44  1.46  1.47  1.49  1.50  1.51  1.53  1.54  1.55  1.57  1.58  1.59  1.60  1.61  1.61  1.61 

 

  -70    1.23  1.25  1.27  1.28  1.30  1.31  1.32  1.34  1.35  1.36  1.37  1.39  1.40  1.40  1.42  1.43  1.44  1.45  1.46  1.46 

  -71    1.11  1.13  1.14  1.15  1.17  1.18  1.19  1.20  1.22  1.23  1.24  1.25  1.26  1.27  1.28  1.29  1.30  1.31  1.32  1.32 

  -72    1.00  1.01  1.03  1.04  1.05  1.05  1.07  1.08  1.09  1.10  1.11  1.12  1.13  1.14  1.15  1.17  1.17  1.18  1.19  1.19 

  -73    0.89  0.90  0.92  0.92  0.93  0.94  0.96  0.97  0.98  0.99  1.00  1.00  1.01  1.02  1.03  1.04  1.05  1.06  1.06  1.06 

  -74    0.79  0.81  0.82  0.82  0.83  0.84  0.85  0.86  0.87  0.88  0.89  0.90  0.91  0.91  0.92  0.93  0.93  0.94  0.94  0.94 

  -75    0.71  0.72  0.73  0.74  0.74  0.75  0.76  0.76  0.77  0.77  0.78  0.78  0.79  0.80  0.81  0.82  0.82  0.83  0.84  0.84 

  -76    0.62  0.63  0.64  0.65  0.66  0.66  0.67  0.67  0.68  0.68  0.69  0.70  0.70  0.71  0.72  0.73  0.73  0.74  0.74  0.74 

  -77    0.55  0.56  0.56  0.57  0.58  0.58  0.59  0.60  0.60  0.61  0.61  0.61  0.62  0.63  0.63  0.64  0.65  0.65  0.66  0.66 

  -78    0.48  0.48  0.49  0.50  0.51  0.51  0.52  0.52  0.53  0.54  0.54  0.54  0.55  0.55  0.56  0.56  0.57  0.57  0.58  0.58 

  -79    0.42  0.42  0.43  0.44  0.44  0.45  0.45  0.46  0.46  0.47  0.47  0.48  0.48  0.48  0.49  0.49  0.50  0.50  0.50  0.51 

 

  -80    0.35  0.36  0.37  0.37  0.38  0.39  0.39  0.39  0.40  0.40  0.41  0.41  0.41  0.41  0.42  0.42  0.43  0.43  0.44  0.44 

  -81    0.30  0.30  0.31  0.31  0.32  0.32  0.33  0.33  0.33  0.34  0.34  0.34  0.34  0.34  0.35  0.35  0.36  0.36  0.37  0.37 

  -82    0.24  0.25  0.25  0.26  0.26  0.26  0.27  0.27  0.28  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.30  0.30  0.32  0.32 

  -83    0.20  0.20  0.20  0.21  0.21  0.22  0.22  0.23  0.23  0.23  0.24  0.24  0.24  0.24  0.25  0.24  0.25  0.25  0.26  0.26 

  -84    0.16  0.17  0.16  0.17  0.17  0.18  0.19  0.19  0.19  0.19  0.19  0.20  0.20  0.20  0.20  0.20  0.19  0.20  0.20  0.20 

  -85    0.13  0.13  0.13  0.13  0.14  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.15  0.16  0.16  0.16  0.15  0.15  0.15  0.15 

  -86    0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.11  0.12  0.12  0.11  0.11  0.11  0.11  0.11  0.11 

  -87    0.08  0.08  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.08  0.09  0.09  0.09  0.09  0.08  0.08  0.08  0.08  0.08 

  -88    0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.06  0.07  0.06  0.06  0.07  0.06  0.06  0.06  0.06  0.06 

  -89    0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.04  0.03  0.03  0.04  0.04  0.04 



438 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   71    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   70    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01 

 

   69    0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02 

   68    0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03 

   67    0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04 

   66    0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06 

   65    0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.09 

   64    0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.10  0.10  0.11  0.12 

   63    0.07  0.07  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.13  0.14  0.15 

   62    0.10  0.10  0.10  0.11  0.11  0.12  0.12  0.13  0.13  0.14  0.13  0.15  0.15  0.16  0.16  0.17  0.17  0.17  0.18  0.19 

   61    0.13  0.13  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.17  0.18  0.19  0.19  0.20  0.21  0.21  0.22  0.22  0.23  0.24 

   60    0.18  0.18  0.19  0.20  0.19  0.20  0.21  0.21  0.21  0.22  0.22  0.23  0.24  0.25  0.26  0.27  0.27  0.28  0.29  0.31 

 

   59    0.23  0.23  0.24  0.24  0.25  0.25  0.26  0.26  0.27  0.27  0.28  0.29  0.29  0.31  0.32  0.33  0.34  0.35  0.36  0.37 

   58    0.28  0.29  0.29  0.29  0.30  0.30  0.31  0.31  0.33  0.33  0.34  0.35  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.44 

   57    0.34  0.34  0.35  0.35  0.36  0.36  0.37  0.38  0.39  0.40  0.41  0.42  0.43  0.43  0.45  0.46  0.48  0.49  0.50  0.51 

   56    0.40  0.41  0.41  0.42  0.42  0.43  0.43  0.44  0.45  0.46  0.47  0.48  0.49  0.50  0.52  0.53  0.55  0.56  0.57  0.59 

   55    0.47  0.47  0.48  0.49  0.50  0.50  0.51  0.51  0.52  0.53  0.55  0.56  0.57  0.58  0.60  0.61  0.62  0.64  0.66  0.67 

   54    0.54  0.54  0.55  0.56  0.57  0.57  0.58  0.59  0.60  0.61  0.62  0.64  0.65  0.67  0.68  0.70  0.71  0.73  0.75  0.77 

   53    0.61  0.62  0.63  0.64  0.65  0.65  0.66  0.67  0.69  0.70  0.71  0.73  0.74  0.76  0.77  0.79  0.81  0.83  0.85  0.87 

   52    0.70  0.70  0.71  0.72  0.73  0.74  0.75  0.76  0.78  0.79  0.81  0.82  0.84  0.86  0.87  0.90  0.92  0.94  0.96  0.99 

   51    0.79  0.80  0.81  0.81  0.82  0.83  0.85  0.86  0.88  0.89  0.91  0.92  0.94  0.97  0.98  1.01  1.03  1.05  1.08  1.10 

   50    0.89  0.89  0.90  0.92  0.93  0.94  0.95  0.97  0.98  1.00  1.02  1.04  1.06  1.08  1.10  1.13  1.15  1.18  1.21  1.24 

 

   49    0.99  1.00  1.01  1.02  1.04  1.06  1.07  1.09  1.11  1.12  1.14  1.16  1.18  1.21  1.23  1.26  1.28  1.31  1.34  1.37 

   48    1.11  1.12  1.13  1.14  1.16  1.18  1.19  1.21  1.23  1.25  1.27  1.29  1.32  1.35  1.37  1.40  1.43  1.46  1.49  1.52 

   47    1.24  1.25  1.25  1.27  1.29  1.30  1.32  1.34  1.37  1.39  1.41  1.44  1.47  1.50  1.53  1.55  1.59  1.62  1.65  1.69 

   46    1.36  1.38  1.39  1.40  1.42  1.44  1.45  1.48  1.50  1.52  1.56  1.59  1.62  1.65  1.68  1.71  1.75  1.79  1.82  1.87 

   45    1.50  1.51  1.53  1.54  1.56  1.58  1.61  1.64  1.67  1.69  1.72  1.75  1.77  1.80  1.84  1.87  1.92  1.96  2.02  2.06 

   44    1.65  1.67  1.68  1.69  1.71  1.73  1.76  1.79  1.83  1.85  1.88  1.90  1.93  1.97  2.01  2.06  2.11  2.16  2.21  2.27 

   43    1.81  1.82  1.84  1.85  1.87  1.89  1.92  1.96  2.00  2.03  2.06  2.08  2.12  2.16  2.21  2.27  2.32  2.37  2.43  2.48 

   42    1.97  1.99  2.00  2.02  2.04  2.06  2.09  2.13  2.17  2.21  2.25  2.28  2.32  2.37  2.42  2.48  2.53  2.58  2.64  2.69 

   41    2.14  2.16  2.18  2.20  2.22  2.25  2.28  2.32  2.36  2.40  2.44  2.48  2.52  2.56  2.63  2.68  2.73  2.79  2.86  2.92 

   40    2.33  2.34  2.36  2.39  2.41  2.43  2.47  2.51  2.55  2.59  2.63  2.67  2.72  2.76  2.83  2.88  2.95  3.02  3.10  3.18 

 



439 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   39    2.52  2.54  2.56  2.58  2.60  2.63  2.65  2.69  2.73  2.77  2.82  2.87  2.94  3.00  3.07  3.13  3.22  3.30  3.38  3.47 

   38    2.71  2.73  2.74  2.77  2.80  2.82  2.85  2.89  2.94  2.99  3.06  3.12  3.20  3.27  3.35  3.42  3.50  3.58  3.66  3.75 

   37    2.91  2.93  2.95  2.99  3.02  3.05  3.10  3.14  3.19  3.26  3.33  3.40  3.48  3.55  3.62  3.68  3.76  3.84  3.93  4.02 

   36    3.13  3.16  3.18  3.22  3.26  3.30  3.35  3.40  3.45  3.52  3.59  3.65  3.73  3.81  3.87  3.94  4.01  4.09  4.17  4.27 

   35    3.37  3.39  3.42  3.46  3.50  3.55  3.60  3.66  3.70  3.76  3.82  3.88  3.95  4.03  4.11  4.19  4.27  4.36  4.45  4.54 

   34    3.60  3.62  3.65  3.69  3.72  3.75  3.80  3.86  3.90  3.95  4.01  4.08  4.16  4.25  4.36  4.46  4.54  4.64  4.74  4.83 

   33    3.80  3.82  3.83  3.86  3.89  3.93  3.99  4.05  4.11  4.17  4.24  4.33  4.42  4.51  4.63  4.73  4.82  4.92  5.04  5.12 

   32    3.99  4.01  4.03  4.06  4.10  4.15  4.21  4.28  4.34  4.42  4.51  4.60  4.69  4.79  4.90  5.01  5.10  5.21  5.32  5.43 

   31    4.18  4.21  4.24  4.29  4.33  4.40  4.46  4.54  4.61  4.71  4.80  4.90  4.99  5.09  5.19  5.30  5.40  5.52  5.64  5.77 

   30    4.42  4.46  4.50  4.57  4.62  4.69  4.75  4.83  4.90  4.99  5.08  5.19  5.28  5.38  5.48  5.61  5.73  5.88  6.03  6.20 

 

   29    4.69  4.74  4.78  4.85  4.91  4.97  5.03  5.12  5.20  5.29  5.38  5.49  5.59  5.71  5.83  5.98  6.13  6.30  6.50  6.70 

   28    4.98  5.03  5.07  5.14  5.21  5.27  5.33  5.42  5.52  5.61  5.72  5.84  5.97  6.10  6.26  6.43  6.62  6.82  7.04  7.26 

   27    5.29  5.33  5.37  5.44  5.51  5.58  5.66  5.76  5.86  5.97  6.10  6.24  6.39  6.55  6.73  6.93  7.13  7.34  7.55  7.76 

   26    5.61  5.64  5.69  5.77  5.85  5.93  6.03  6.14  6.26  6.40  6.54  6.71  6.87  7.04  7.22  7.42  7.60  7.80  7.99  8.18 

   25    5.95  6.00  6.05  6.13  6.21  6.31  6.42  6.55  6.67  6.82  6.98  7.14  7.30  7.47  7.64  7.82  8.00  8.19  8.37  8.56 

   24    6.28  6.34  6.41  6.49  6.59  6.69  6.80  6.94  7.08  7.22  7.37  7.54  7.70  7.87  8.03  8.20  8.38  8.54  8.70  8.89 

   23    6.56  6.63  6.70  6.79  6.90  7.01  7.12  7.25  7.40  7.55  7.70  7.85  8.02  8.17  8.31  8.47  8.66  8.82  9.00  9.20 

   22    6.71  6.80  6.91  7.03  7.16  7.30  7.43  7.55  7.70  7.82  7.94  8.06  8.23  8.37  8.54  8.71  8.93  9.11  9.32  9.53 

   21    6.80  6.89  7.02  7.16  7.32  7.46  7.58  7.68  7.82  7.95  8.08  8.22  8.41  8.58  8.78  9.00  9.24  9.47  9.71  9.96 

   20    6.87  6.99  7.14  7.29  7.45  7.60  7.73  7.84  7.98  8.13  8.29  8.48  8.71  8.93  9.19  9.45  9.70  9.95 10.19 10.41 

 

   19    7.08  7.20  7.34  7.48  7.63  7.77  7.90  8.06  8.25  8.46  8.69  8.95  9.20  9.46  9.72  9.97 10.20 10.44 10.64 10.84 

   18    7.44  7.57  7.72  7.87  8.03  8.20  8.38  8.59  8.81  9.05  9.29  9.54  9.78 10.01 10.24 10.45 10.65 10.84 11.02 11.17 

   17    8.05  8.17  8.31  8.46  8.63  8.81  9.00  9.21  9.43  9.65  9.87 10.09 10.28 10.48 10.67 10.85 11.02 11.18 11.32 11.44 

   16    8.74  8.85  8.98  9.13  9.29  9.46  9.64  9.82 10.00 10.18 10.36 10.54 10.71 10.87 11.03 11.17 11.30 11.43 11.54 11.65 

   15    9.39  9.49  9.60  9.72  9.86 10.00 10.15 10.30 10.45 10.60 10.75 10.90 11.05 11.18 11.31 11.43 11.53 11.64 11.73 11.82 

   14    9.90  9.98 10.08 10.19 10.31 10.43 10.55 10.68 10.81 10.94 11.08 11.20 11.32 11.43 11.54 11.63 11.72 11.81 11.89 11.97 

   13   10.29 10.38 10.47 10.57 10.68 10.78 10.90 11.01 11.12 11.23 11.34 11.44 11.54 11.63 11.72 11.80 11.88 11.96 12.04 12.11 

   12   10.65 10.73 10.81 10.90 10.99 11.08 11.18 11.28 11.37 11.46 11.55 11.64 11.72 11.80 11.87 11.95 12.02 12.09 12.16 12.23 

   11   10.95 11.02 11.10 11.18 11.26 11.34 11.43 11.51 11.58 11.66 11.73 11.80 11.87 11.94 12.01 12.07 12.14 12.21 12.27 12.33 

   10   11.23 11.29 11.35 11.42 11.49 11.56 11.62 11.69 11.75 11.81 11.88 11.94 12.00 12.07 12.13 12.19 12.25 12.30 12.36 12.42 

 

    9   11.47 11.51 11.56 11.62 11.68 11.73 11.79 11.84 11.90 11.95 12.01 12.07 12.12 12.18 12.23 12.28 12.34 12.39 12.44 12.50 

    8   11.67 11.71 11.75 11.79 11.84 11.88 11.93 11.98 12.02 12.07 12.12 12.17 12.22 12.27 12.32 12.37 12.42 12.47 12.52 12.57 

    7   11.84 11.87 11.90 11.94 11.98 12.01 12.05 12.09 12.13 12.18 12.22 12.26 12.31 12.35 12.39 12.44 12.48 12.53 12.58 12.62 

    6   11.99 12.01 12.04 12.06 12.10 12.13 12.16 12.19 12.23 12.27 12.30 12.34 12.38 12.42 12.46 12.50 12.54 12.58 12.63 12.67 

    5   12.11 12.13 12.15 12.17 12.20 12.22 12.25 12.28 12.31 12.34 12.37 12.40 12.44 12.48 12.51 12.55 12.59 12.63 12.67 12.71 

    4   12.22 12.23 12.25 12.26 12.28 12.30 12.32 12.35 12.37 12.40 12.43 12.46 12.49 12.53 12.56 12.59 12.63 12.67 12.70 12.74 

    3   12.31 12.31 12.32 12.34 12.35 12.37 12.39 12.41 12.43 12.45 12.48 12.51 12.54 12.57 12.60 12.63 12.66 12.69 12.73 12.76 

    2   12.38 12.38 12.39 12.40 12.41 12.42 12.44 12.46 12.48 12.50 12.52 12.54 12.57 12.60 12.62 12.65 12.68 12.71 12.74 12.77 

    1   12.43 12.44 12.44 12.45 12.46 12.47 12.48 12.50 12.51 12.53 12.55 12.57 12.59 12.62 12.64 12.67 12.69 12.72 12.74 12.77 

    0   12.48 12.48 12.48 12.49 12.49 12.50 12.51 12.53 12.54 12.55 12.57 12.59 12.61 12.63 12.65 12.67 12.70 12.72 12.74 12.76 

 



440 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

   -1   12.52 12.52 12.52 12.52 12.53 12.53 12.54 12.55 12.56 12.57 12.59 12.60 12.62 12.64 12.65 12.67 12.69 12.71 12.73 12.75 

   -2   12.55 12.55 12.55 12.55 12.55 12.55 12.56 12.56 12.57 12.58 12.59 12.60 12.62 12.63 12.65 12.66 12.68 12.70 12.71 12.73 

   -3   12.57 12.57 12.56 12.56 12.56 12.56 12.57 12.57 12.57 12.58 12.59 12.60 12.61 12.62 12.63 12.65 12.66 12.67 12.68 12.70 

   -4   12.59 12.58 12.57 12.57 12.57 12.57 12.57 12.57 12.57 12.58 12.58 12.59 12.60 12.60 12.61 12.62 12.63 12.64 12.65 12.66 

   -5   12.59 12.58 12.58 12.57 12.57 12.56 12.56 12.56 12.56 12.56 12.56 12.57 12.57 12.58 12.58 12.59 12.60 12.60 12.61 12.62 

   -6   12.59 12.58 12.57 12.56 12.56 12.55 12.54 12.54 12.54 12.54 12.54 12.54 12.54 12.55 12.55 12.55 12.56 12.56 12.56 12.57 

   -7   12.58 12.57 12.56 12.55 12.54 12.53 12.52 12.52 12.51 12.51 12.51 12.51 12.51 12.51 12.51 12.51 12.51 12.51 12.51 12.51 

   -8   12.57 12.55 12.54 12.52 12.51 12.50 12.49 12.49 12.48 12.47 12.47 12.47 12.46 12.46 12.46 12.45 12.45 12.45 12.45 12.44 

   -9   12.54 12.53 12.51 12.50 12.48 12.47 12.46 12.45 12.44 12.43 12.42 12.42 12.41 12.41 12.40 12.40 12.39 12.39 12.38 12.37 

 

  -10   12.51 12.49 12.48 12.46 12.45 12.43 12.42 12.40 12.39 12.38 12.37 12.36 12.36 12.35 12.34 12.33 12.32 12.31 12.31 12.30 

  -11   12.48 12.46 12.44 12.42 12.40 12.39 12.37 12.35 12.34 12.33 12.32 12.30 12.29 12.28 12.27 12.26 12.25 12.24 12.23 12.21 

  -12   12.43 12.41 12.39 12.37 12.35 12.33 12.31 12.30 12.28 12.27 12.25 12.24 12.22 12.21 12.20 12.18 12.17 12.15 12.14 12.12 

  -13   12.38 12.36 12.34 12.31 12.29 12.27 12.25 12.24 12.22 12.20 12.18 12.16 12.15 12.13 12.11 12.10 12.08 12.06 12.04 12.03 

  -14   12.33 12.30 12.28 12.25 12.23 12.21 12.19 12.17 12.15 12.12 12.10 12.08 12.06 12.05 12.03 12.01 11.99 11.97 11.95 11.93 

  -15   12.26 12.24 12.21 12.18 12.16 12.14 12.11 12.09 12.07 12.04 12.02 12.00 11.98 11.95 11.93 11.91 11.89 11.87 11.85 11.82 

  -16   12.19 12.17 12.14 12.11 12.08 12.06 12.03 12.01 11.98 11.96 11.93 11.91 11.89 11.86 11.84 11.82 11.79 11.77 11.74 11.72 

  -17   12.12 12.09 12.06 12.03 12.00 11.97 11.95 11.92 11.89 11.87 11.84 11.82 11.79 11.77 11.74 11.71 11.68 11.66 11.63 11.60 

  -18   12.04 12.01 11.98 11.95 11.91 11.88 11.86 11.83 11.80 11.77 11.75 11.71 11.69 11.66 11.63 11.60 11.57 11.54 11.51 11.48 

  -19   11.95 11.92 11.89 11.86 11.82 11.79 11.76 11.73 11.70 11.67 11.64 11.61 11.57 11.55 11.51 11.48 11.45 11.42 11.38 11.35 

 

  -20   11.86 11.83 11.80 11.76 11.73 11.69 11.66 11.63 11.59 11.56 11.53 11.50 11.46 11.43 11.40 11.37 11.34 11.30 11.26 11.22 

  -21   11.76 11.73 11.69 11.66 11.62 11.59 11.55 11.52 11.49 11.46 11.42 11.39 11.35 11.32 11.28 11.24 11.21 11.17 11.13 11.08 

  -22   11.66 11.62 11.59 11.55 11.51 11.48 11.45 11.41 11.38 11.35 11.31 11.27 11.24 11.20 11.15 11.11 11.07 11.02 10.97 10.92 

  -23   11.55 11.52 11.48 11.44 11.41 11.37 11.34 11.30 11.26 11.22 11.18 11.14 11.10 11.05 11.01 10.96 10.91 10.86 10.80 10.74 

  -24   11.45 11.41 11.37 11.34 11.30 11.26 11.22 11.18 11.13 11.08 11.04 10.99 10.94 10.90 10.84 10.79 10.74 10.68 10.63 10.57 

  -25   11.34 11.30 11.26 11.22 11.18 11.13 11.08 11.04 10.99 10.94 10.89 10.84 10.78 10.73 10.68 10.63 10.57 10.52 10.46 10.41 

  -26   11.23 11.19 11.14 11.09 11.04 10.99 10.94 10.89 10.84 10.79 10.73 10.68 10.63 10.57 10.52 10.47 10.41 10.35 10.30 10.24 

  -27   11.10 11.05 11.00 10.95 10.89 10.84 10.79 10.74 10.69 10.63 10.58 10.53 10.47 10.42 10.36 10.30 10.25 10.19 10.13 10.08 

  -28   10.95 10.90 10.85 10.79 10.74 10.69 10.64 10.58 10.53 10.47 10.42 10.37 10.31 10.26 10.20 10.14 10.08 10.03  9.97  9.91 

  -29   10.80 10.75 10.69 10.64 10.58 10.53 10.48 10.42 10.37 10.31 10.26 10.20 10.15 10.09 10.04  9.98  9.93  9.86  9.80  9.74 

 

  -30   10.65 10.59 10.54 10.48 10.43 10.37 10.32 10.26 10.21 10.15 10.10 10.04  9.98  9.93  9.87  9.81  9.75  9.69  9.63  9.57 

  -31   10.49 10.44 10.38 10.33 10.27 10.21 10.16 10.10 10.04  9.99  9.94  9.88  9.82  9.76  9.70  9.64  9.58  9.51  9.45  9.38 

  -32   10.33 10.27 10.21 10.16 10.10 10.05 10.00  9.94  9.89  9.83  9.77  9.71  9.66  9.59  9.53  9.46  9.39  9.32  9.26  9.18 

  -33   10.16 10.11 10.05 10.00  9.94  9.89  9.83  9.78  9.72  9.66  9.61  9.55  9.48  9.41  9.34  9.27  9.20  9.13  9.06  8.98 

  -34    9.99  9.93  9.88  9.83  9.78  9.72  9.67  9.61  9.55  9.49  9.43  9.36  9.30  9.23  9.15  9.09  9.01  8.93  8.84  8.76 

  -35    9.82  9.77  9.71  9.67  9.62  9.56  9.50  9.44  9.38  9.31  9.25  9.18  9.11  9.04  8.96  8.89  8.82  8.74  8.65  8.57 

  -36    9.64  9.59  9.54  9.49  9.44  9.39  9.33  9.27  9.20  9.13  9.07  8.99  8.92  8.85  8.77  8.69  8.62  8.54  8.44  8.37 

  -37    9.46  9.41  9.37  9.32  9.26  9.20  9.14  9.07  9.01  8.95  8.88  8.81  8.73  8.65  8.57  8.49  8.42  8.33  8.25  8.17 

  -38    9.27  9.22  9.17  9.12  9.07  9.01  8.95  8.89  8.82  8.75  8.68  8.60  8.52  8.45  8.37  8.28  8.21  8.12  8.03  7.96 

  -39    9.09  9.04  8.99  8.93  8.87  8.81  8.74  8.68  8.61  8.54  8.47  8.40  8.31  8.24  8.16  8.08  8.00  7.91  7.83  7.74 

 



441 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          280   281   282   283   284   285   286   287   288   289   290   291   292   293   294   295   296   297   298   299 

 

  -40    8.88  8.83  8.77  8.72  8.66  8.59  8.53  8.47  8.40  8.33  8.27  8.19  8.10  8.03  7.95  7.87  7.78  7.70  7.60  7.51 

  -41    8.66  8.62  8.56  8.51  8.45  8.38  8.32  8.25  8.17  8.10  8.04  7.96  7.89  7.82  7.73  7.65  7.57  7.48  7.39  7.30 

  -42    8.44  8.39  8.33  8.28  8.22  8.16  8.10  8.02  7.95  7.88  7.81  7.74  7.67  7.60  7.53  7.45  7.38  7.30  7.24  7.17 

  -43    8.23  8.18  8.12  8.07  8.01  7.96  7.90  7.82  7.76  7.69  7.63  7.58  7.52  7.46  7.40  7.34  7.27  7.21  7.15  7.09 

  -44    8.09  8.04  7.99  7.93  7.88  7.83  7.77  7.70  7.64  7.59  7.53  7.48  7.43  7.37  7.30  7.25  7.19  7.12  7.07  7.01 

  -45    7.93  7.89  7.84  7.79  7.75  7.70  7.64  7.58  7.53  7.48  7.43  7.37  7.33  7.26  7.20  7.15  7.09  7.02  6.96  6.89 

  -46    7.77  7.72  7.68  7.64  7.60  7.55  7.51  7.46  7.40  7.34  7.29  7.23  7.17  7.11  7.04  6.98  6.92  6.84  6.77  6.70 

  -47    7.51  7.47  7.44  7.40  7.37  7.32  7.28  7.24  7.18  7.12  7.07  7.01  6.94  6.89  6.83  6.76  6.70  6.63  6.55  6.48 

  -48    7.22  7.19  7.16  7.13  7.09  7.05  7.01  6.97  6.91  6.86  6.81  6.74  6.68  6.62  6.55  6.48  6.41  6.34  6.26  6.18 

  -49    6.86  6.84  6.81  6.79  6.75  6.71  6.68  6.63  6.58  6.53  6.47  6.41  6.34  6.28  6.21  6.14  6.07  6.00  5.92  5.84 

 

  -50    6.43  6.41  6.39  6.37  6.34  6.31  6.28  6.24  6.19  6.14  6.08  6.02  5.96  5.90  5.84  5.77  5.70  5.63  5.56  5.49 

  -51    5.96  5.95  5.94  5.92  5.90  5.88  5.85  5.81  5.77  5.73  5.68  5.63  5.57  5.52  5.47  5.41  5.35  5.29  5.22  5.16 

  -52    5.52  5.52  5.51  5.50  5.48  5.46  5.44  5.41  5.37  5.34  5.30  5.26  5.21  5.17  5.12  5.07  5.02  4.97  4.91  4.86 

  -53    5.15  5.14  5.14  5.13  5.12  5.10  5.08  5.06  5.03  5.00  4.97  4.94  4.90  4.87  4.83  4.79  4.74  4.70  4.66  4.62 

  -54    4.85  4.85  4.85  4.84  4.83  4.82  4.79  4.77  4.75  4.72  4.70  4.68  4.65  4.62  4.58  4.55  4.51  4.47  4.44  4.40 

  -55    4.60  4.60  4.60  4.59  4.58  4.57  4.54  4.53  4.51  4.48  4.46  4.44  4.41  4.39  4.36  4.33  4.30  4.27  4.24  4.20 

  -56    4.38  4.38  4.37  4.37  4.36  4.35  4.34  4.32  4.29  4.27  4.26  4.22  4.21  4.18  4.16  4.13  4.11  4.07  4.05  4.01 

  -57    4.15  4.15  4.15  4.15  4.14  4.13  4.12  4.10  4.08  4.07  4.05  4.02  3.99  3.97  3.94  3.92  3.90  3.87  3.85  3.81 

  -58    3.93  3.93  3.94  3.93  3.93  3.92  3.92  3.90  3.88  3.87  3.85  3.82  3.80  3.77  3.75  3.73  3.71  3.68  3.65  3.62 

  -59    3.73  3.72  3.73  3.73  3.72  3.71  3.71  3.69  3.68  3.67  3.65  3.63  3.61  3.59  3.56  3.54  3.53  3.50  3.48  3.44 

 

  -60    3.51  3.51  3.51  3.51  3.50  3.50  3.49  3.48  3.47  3.46  3.44  3.43  3.42  3.40  3.39  3.36  3.35  3.32  3.29  3.25 

  -61    3.24  3.25  3.25  3.26  3.25  3.24  3.24  3.23  3.22  3.22  3.22  3.20  3.19  3.18  3.16  3.13  3.12  3.10  3.07  3.05 

  -62    2.97  2.98  2.98  2.98  2.98  2.98  2.98  2.98  2.98  2.97  2.96  2.94  2.94  2.92  2.91  2.89  2.88  2.86  2.84  2.82 

  -63    2.71  2.72  2.73  2.74  2.74  2.74  2.74  2.74  2.74  2.73  2.72  2.71  2.69  2.68  2.67  2.66  2.65  2.64  2.63  2.62 

  -64    2.52  2.52  2.53  2.53  2.54  2.54  2.54  2.55  2.55  2.53  2.53  2.52  2.50  2.49  2.49  2.48  2.47  2.46  2.45  2.44 

  -65    2.33  2.34  2.34  2.35  2.36  2.36  2.36  2.37  2.37  2.36  2.36  2.36  2.34  2.33  2.33  2.32  2.31  2.29  2.29  2.28 

  -66    2.14  2.15  2.15  2.16  2.16  2.16  2.16  2.17  2.18  2.17  2.17  2.17  2.16  2.16  2.15  2.14  2.12  2.11  2.10  2.09 

  -67    1.95  1.97  1.97  1.98  1.98  1.98  1.98  1.99  1.99  1.99  1.98  1.98  1.98  1.98  1.97  1.96  1.95  1.94  1.93  1.92 

  -68    1.78  1.79  1.79  1.79  1.80  1.80  1.80  1.80  1.81  1.81  1.81  1.81  1.81  1.81  1.80  1.80  1.79  1.79  1.78  1.77 

  -69    1.62  1.62  1.63  1.63  1.64  1.64  1.64  1.64  1.64  1.65  1.65  1.65  1.65  1.66  1.65  1.65  1.64  1.64  1.63  1.62 

 

  -70    1.47  1.48  1.48  1.49  1.50  1.50  1.50  1.50  1.51  1.51  1.51  1.51  1.51  1.52  1.51  1.51  1.50  1.50  1.49  1.48 

  -71    1.32  1.33  1.34  1.34  1.35  1.35  1.35  1.35  1.35  1.35  1.35  1.36  1.36  1.36  1.36  1.35  1.35  1.34  1.34  1.33 

  -72    1.19  1.20  1.20  1.21  1.22  1.22  1.22  1.22  1.22  1.22  1.22  1.23  1.23  1.23  1.22  1.22  1.22  1.21  1.21  1.21 

  -73    1.06  1.07  1.07  1.08  1.09  1.09  1.09  1.09  1.10  1.10  1.10  1.10  1.10  1.10  1.09  1.09  1.09  1.09  1.09  1.10 

  -74    0.94  0.95  0.96  0.96  0.97  0.98  0.98  0.99  0.99  0.99  0.99  0.99  0.98  0.98  0.98  0.98  0.98  0.98  0.98  0.98 

  -75    0.84  0.85  0.85  0.86  0.87  0.88  0.88  0.88  0.89  0.89  0.88  0.89  0.88  0.88  0.88  0.88  0.87  0.87  0.87  0.88 

  -76    0.75  0.75  0.76  0.76  0.77  0.77  0.77  0.78  0.79  0.78  0.79  0.79  0.79  0.79  0.79  0.78  0.78  0.78  0.78  0.78 

  -77    0.66  0.66  0.67  0.67  0.67  0.67  0.68  0.68  0.69  0.69  0.70  0.70  0.70  0.70  0.70  0.70  0.69  0.69  0.69  0.70 

  -78    0.58  0.58  0.59  0.58  0.59  0.59  0.59  0.60  0.61  0.60  0.61  0.61  0.62  0.62  0.62  0.62  0.61  0.61  0.61  0.61 

  -79    0.51  0.51  0.51  0.51  0.52  0.52  0.52  0.53  0.53  0.53  0.53  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54  0.54 

 

  -80    0.44  0.44  0.45  0.45  0.45  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.47  0.47  0.47  0.47  0.47 

  -81    0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.39  0.39  0.39  0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.40 

  -82    0.33  0.32  0.32  0.31  0.32  0.32  0.32  0.32  0.32  0.32  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.34 

  -83    0.26  0.25  0.25  0.25  0.26  0.26  0.27  0.27  0.26  0.26  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27 

  -84    0.20  0.20  0.20  0.21  0.21  0.21  0.22  0.22  0.22  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.22  0.22  0.22 

  -85    0.14  0.15  0.16  0.16  0.17  0.17  0.17  0.17  0.16  0.16  0.16  0.17  0.17  0.16  0.17  0.17  0.17  0.17  0.17  0.16 

  -86    0.11  0.12  0.13  0.13  0.13  0.13  0.13  0.12  0.12  0.13  0.13  0.13  0.14  0.13  0.13  0.13  0.12  0.12  0.12  0.13 

  -87    0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.10  0.10  0.09  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09 

  -88    0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.08  0.08  0.07  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07 

  -89    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04 



442 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   74    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   73    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   72    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.01  0.02  0.02  0.02  0.02  0.02 

   71    0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.04 

   70    0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.05  0.05  0.05 

 

   69    0.02  0.02  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.07 

   68    0.03  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.09  0.10 

   67    0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.07  0.07  0.08  0.08  0.09  0.09  0.10  0.11  0.11  0.12  0.13 

   66    0.06  0.07  0.07  0.07  0.07  0.08  0.08  0.09  0.10  0.11  0.11  0.12  0.12  0.12  0.13  0.14  0.15  0.15  0.17  0.18 

   65    0.09  0.09  0.10  0.09  0.10  0.11  0.11  0.12  0.14  0.15  0.15  0.16  0.17  0.16  0.17  0.18  0.19  0.20  0.21  0.22 

   64    0.12  0.13  0.13  0.13  0.14  0.15  0.16  0.17  0.19  0.20  0.20  0.21  0.21  0.22  0.23  0.23  0.24  0.25  0.26  0.28 

   63    0.15  0.16  0.17  0.18  0.19  0.20  0.21  0.22  0.24  0.25  0.26  0.26  0.27  0.28  0.28  0.29  0.31  0.32  0.33  0.34 

   62    0.20  0.22  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.35  0.35  0.36  0.38  0.39  0.40  0.42 

   61    0.26  0.27  0.28  0.30  0.31  0.31  0.32  0.34  0.35  0.36  0.38  0.39  0.40  0.41  0.42  0.44  0.45  0.47  0.49  0.50 

   60    0.32  0.33  0.35  0.36  0.37  0.37  0.39  0.40  0.41  0.43  0.44  0.46  0.47  0.49  0.50  0.52  0.53  0.55  0.57  0.58 

 

   59    0.38  0.39  0.41  0.42  0.43  0.44  0.46  0.47  0.49  0.50  0.52  0.53  0.55  0.57  0.58  0.60  0.62  0.64  0.65  0.67 

   58    0.45  0.46  0.48  0.49  0.50  0.51  0.53  0.55  0.56  0.58  0.60  0.62  0.64  0.66  0.67  0.70  0.71  0.73  0.75  0.77 

   57    0.52  0.54  0.56  0.57  0.58  0.60  0.62  0.63  0.65  0.67  0.69  0.71  0.74  0.76  0.78  0.81  0.82  0.84  0.86  0.88 

   56    0.60  0.62  0.64  0.66  0.67  0.69  0.71  0.73  0.75  0.78  0.80  0.82  0.84  0.87  0.89  0.92  0.94  0.96  0.98  1.00 

   55    0.69  0.71  0.73  0.76  0.77  0.80  0.82  0.83  0.86  0.88  0.91  0.94  0.96  0.99  1.02  1.05  1.08  1.10  1.12  1.15 

   54    0.79  0.81  0.83  0.86  0.88  0.91  0.93  0.95  0.98  1.00  1.03  1.05  1.08  1.11  1.15  1.17  1.21  1.24  1.27  1.29 

   53    0.90  0.93  0.95  0.97  1.00  1.03  1.05  1.08  1.11  1.13  1.15  1.19  1.22  1.25  1.29  1.32  1.35  1.39  1.42  1.45 

   52    1.01  1.04  1.07  1.09  1.12  1.15  1.18  1.21  1.25  1.28  1.31  1.34  1.37  1.41  1.44  1.48  1.51  1.55  1.59  1.63 

   51    1.13  1.16  1.19  1.22  1.26  1.29  1.33  1.36  1.40  1.44  1.47  1.51  1.55  1.58  1.62  1.67  1.71  1.74  1.79  1.83 

   50    1.26  1.30  1.33  1.36  1.40  1.44  1.48  1.52  1.57  1.61  1.65  1.69  1.74  1.77  1.81  1.86  1.90  1.94  1.99  2.03 

 

   49    1.40  1.44  1.48  1.52  1.56  1.61  1.65  1.69  1.74  1.78  1.83  1.88  1.92  1.96  2.01  2.06  2.12  2.17  2.21  2.27 

   48    1.56  1.61  1.65  1.69  1.74  1.78  1.82  1.87  1.92  1.97  2.02  2.07  2.13  2.18  2.23  2.29  2.35  2.40  2.45  2.51 

   47    1.73  1.78  1.82  1.87  1.92  1.97  2.01  2.08  2.13  2.18  2.24  2.29  2.35  2.41  2.46  2.53  2.59  2.64  2.70  2.76 

   46    1.92  1.97  2.02  2.07  2.13  2.18  2.23  2.29  2.35  2.41  2.46  2.52  2.58  2.64  2.70  2.77  2.83  2.88  2.93  3.00 

   45    2.12  2.17  2.22  2.27  2.34  2.39  2.45  2.52  2.58  2.64  2.70  2.76  2.81  2.88  2.94  3.00  3.07  3.14  3.21  3.29 

   44    2.32  2.38  2.43  2.49  2.55  2.62  2.68  2.75  2.81  2.87  2.93  3.00  3.07  3.15  3.23  3.31  3.39  3.47  3.54  3.63 

   43    2.54  2.60  2.65  2.71  2.77  2.84  2.91  2.99  3.07  3.14  3.23  3.31  3.39  3.49  3.57  3.65  3.73  3.82  3.89  3.98 

   42    2.75  2.82  2.88  2.95  3.03  3.12  3.20  3.29  3.38  3.46  3.54  3.63  3.72  3.82  3.91  3.99  4.08  4.16  4.24  4.32 

   41    2.99  3.08  3.15  3.23  3.32  3.42  3.50  3.59  3.68  3.77  3.86  3.96  4.06  4.15  4.24  4.32  4.40  4.48  4.56  4.63 

   40    3.27  3.36  3.45  3.55  3.63  3.72  3.81  3.90  3.98  4.08  4.16  4.24  4.34  4.43  4.52  4.60  4.70  4.78  4.87  4.94 

 



443 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   39    3.56  3.65  3.74  3.84  3.93  4.01  4.10  4.18  4.27  4.36  4.46  4.55  4.64  4.74  4.83  4.91  5.00  5.09  5.17  5.25 

   38    3.84  3.93  4.02  4.12  4.21  4.29  4.39  4.47  4.56  4.65  4.76  4.85  4.94  5.03  5.12  5.21  5.30  5.40  5.48  5.58 

   37    4.10  4.20  4.28  4.38  4.48  4.57  4.67  4.77  4.87  4.96  5.06  5.15  5.25  5.34  5.44  5.54  5.64  5.76  5.87  5.98 

   36    4.37  4.47  4.56  4.66  4.76  4.85  4.97  5.07  5.17  5.27  5.38  5.48  5.58  5.69  5.81  5.93  6.06  6.20  6.35  6.49 

   35    4.65  4.74  4.84  4.95  5.05  5.15  5.27  5.39  5.49  5.61  5.74  5.85  5.98  6.13  6.27  6.43  6.59  6.77  6.94  7.12 

   34    4.93  5.03  5.14  5.24  5.36  5.47  5.60  5.72  5.86  6.01  6.17  6.32  6.49  6.68  6.85  7.03  7.23  7.42  7.61  7.80 

   33    5.22  5.34  5.45  5.56  5.69  5.84  5.99  6.15  6.32  6.51  6.70  6.89  7.10  7.31  7.52  7.71  7.92  8.10  8.28  8.44 

   32    5.54  5.67  5.80  5.95  6.10  6.28  6.48  6.67  6.88  7.11  7.33  7.53  7.75  7.96  8.16  8.34  8.52  8.68  8.83  8.97 

   31    5.91  6.07  6.23  6.42  6.62  6.84  7.07  7.30  7.53  7.76  7.97  8.16  8.36  8.53  8.70  8.86  9.02  9.17  9.31  9.44 

   30    6.37  6.57  6.77  7.00  7.23  7.47  7.69  7.91  8.12  8.32  8.49  8.67  8.85  9.00  9.16  9.31  9.45  9.60  9.74  9.87 

 

   29    6.92  7.15  7.37  7.60  7.81  8.03  8.22  8.41  8.60  8.78  8.95  9.13  9.30  9.44  9.59  9.74  9.89 10.03 10.18 10.30 

   28    7.48  7.71  7.91  8.11  8.30  8.49  8.67  8.85  9.03  9.21  9.39  9.56  9.74  9.89 10.04 10.19 10.32 10.44 10.57 10.68 

   27    7.96  8.16  8.35  8.54  8.73  8.90  9.08  9.27  9.46  9.65  9.83 10.01 10.17 10.32 10.45 10.58 10.70 10.81 10.92 11.02 

   26    8.37  8.57  8.76  8.94  9.14  9.34  9.52  9.71  9.91 10.08 10.25 10.41 10.55 10.69 10.81 10.93 11.04 11.14 11.24 11.33 

   25    8.75  8.95  9.14  9.34  9.55  9.75  9.93 10.12 10.30 10.46 10.61 10.76 10.90 11.02 11.13 11.24 11.34 11.43 11.52 11.61 

   24    9.09  9.28  9.48  9.70  9.90 10.11 10.30 10.49 10.66 10.82 10.95 11.08 11.20 11.31 11.42 11.51 11.60 11.69 11.77 11.86 

   23    9.43  9.62  9.84 10.06 10.27 10.47 10.66 10.84 10.99 11.13 11.25 11.36 11.47 11.57 11.67 11.76 11.84 11.93 12.01 12.08 

   22    9.77  9.98 10.21 10.44 10.65 10.84 11.01 11.16 11.29 11.41 11.52 11.62 11.71 11.80 11.89 11.97 12.06 12.13 12.21 12.28 

   21   10.20 10.43 10.64 10.84 11.02 11.17 11.31 11.43 11.54 11.65 11.74 11.83 11.92 12.01 12.09 12.17 12.25 12.32 12.39 12.46 

   20   10.63 10.83 11.01 11.17 11.32 11.44 11.56 11.66 11.76 11.85 11.94 12.03 12.11 12.19 12.27 12.34 12.42 12.49 12.55 12.62 

 

   19   11.02 11.18 11.32 11.45 11.56 11.66 11.76 11.86 11.95 12.03 12.12 12.20 12.28 12.35 12.42 12.50 12.57 12.63 12.70 12.76 

   18   11.32 11.45 11.56 11.66 11.76 11.85 11.94 12.03 12.11 12.20 12.27 12.35 12.42 12.50 12.57 12.63 12.70 12.77 12.83 12.89 

   17   11.56 11.66 11.76 11.85 11.94 12.02 12.11 12.19 12.27 12.34 12.41 12.49 12.56 12.62 12.69 12.76 12.82 12.88 12.94 13.00 

   16   11.74 11.84 11.93 12.01 12.09 12.17 12.25 12.32 12.40 12.47 12.54 12.61 12.68 12.74 12.80 12.87 12.93 12.99 13.05 13.10 

   15   11.91 11.99 12.07 12.15 12.23 12.30 12.38 12.45 12.52 12.58 12.65 12.72 12.78 12.84 12.90 12.96 13.02 13.08 13.13 13.19 

   14   12.05 12.13 12.21 12.28 12.35 12.42 12.49 12.56 12.62 12.69 12.75 12.81 12.87 12.93 12.99 13.05 13.10 13.15 13.21 13.26 

   13   12.18 12.25 12.32 12.39 12.46 12.52 12.59 12.65 12.71 12.78 12.84 12.89 12.95 13.01 13.06 13.12 13.17 13.22 13.27 13.32 

   12   12.30 12.36 12.43 12.49 12.55 12.61 12.68 12.74 12.79 12.85 12.91 12.96 13.02 13.07 13.12 13.18 13.22 13.27 13.32 13.37 

   11   12.39 12.45 12.51 12.58 12.63 12.69 12.75 12.81 12.86 12.92 12.97 13.02 13.08 13.13 13.17 13.22 13.27 13.31 13.36 13.40 

   10   12.48 12.54 12.59 12.65 12.71 12.76 12.81 12.87 12.92 12.97 13.02 13.07 13.12 13.17 13.21 13.26 13.30 13.34 13.38 13.42 

 

    9   12.55 12.61 12.66 12.71 12.77 12.82 12.87 12.92 12.97 13.02 13.06 13.11 13.15 13.20 13.24 13.28 13.32 13.36 13.40 13.43 

    8   12.62 12.67 12.72 12.77 12.82 12.86 12.91 12.96 13.00 13.05 13.09 13.14 13.18 13.22 13.26 13.29 13.33 13.37 13.40 13.43 

    7   12.67 12.72 12.76 12.81 12.86 12.90 12.95 12.99 13.03 13.07 13.11 13.15 13.19 13.23 13.26 13.30 13.33 13.36 13.39 13.42 

    6   12.72 12.76 12.80 12.84 12.89 12.93 12.97 13.01 13.05 13.09 13.12 13.16 13.19 13.23 13.26 13.29 13.32 13.35 13.38 13.40 

    5   12.75 12.79 12.83 12.87 12.91 12.94 12.98 13.02 13.05 13.09 13.12 13.16 13.19 13.22 13.24 13.27 13.30 13.32 13.35 13.37 

    4   12.78 12.81 12.85 12.88 12.92 12.95 12.99 13.02 13.05 13.08 13.11 13.14 13.17 13.20 13.22 13.24 13.27 13.29 13.31 13.33 

    3   12.79 12.82 12.86 12.89 12.92 12.95 12.98 13.01 13.04 13.07 13.09 13.12 13.14 13.16 13.19 13.21 13.23 13.24 13.26 13.28 

    2   12.80 12.83 12.86 12.89 12.92 12.94 12.97 12.99 13.02 13.04 13.06 13.09 13.11 13.13 13.14 13.16 13.18 13.19 13.20 13.22 

    1   12.80 12.82 12.85 12.88 12.90 12.92 12.95 12.97 12.99 13.01 13.03 13.05 13.06 13.08 13.09 13.11 13.12 13.13 13.14 13.15 

    0   12.79 12.81 12.83 12.85 12.88 12.90 12.92 12.93 12.95 12.97 12.98 13.00 13.01 13.02 13.03 13.04 13.05 13.06 13.06 13.07 

 



444 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

   -1   12.77 12.79 12.81 12.83 12.84 12.86 12.88 12.89 12.91 12.92 12.93 12.94 12.95 12.96 12.97 12.97 12.98 12.98 12.98 12.99 

   -2   12.74 12.76 12.78 12.79 12.80 12.82 12.83 12.84 12.85 12.86 12.87 12.88 12.88 12.89 12.89 12.89 12.89 12.90 12.89 12.89 

   -3   12.71 12.72 12.74 12.75 12.76 12.77 12.78 12.79 12.79 12.80 12.80 12.81 12.81 12.81 12.81 12.81 12.80 12.80 12.80 12.79 

   -4   12.67 12.68 12.69 12.70 12.70 12.71 12.72 12.72 12.72 12.73 12.73 12.73 12.73 12.72 12.72 12.71 12.71 12.70 12.69 12.69 

   -5   12.62 12.63 12.63 12.64 12.64 12.65 12.65 12.65 12.65 12.65 12.64 12.64 12.64 12.63 12.62 12.61 12.61 12.60 12.59 12.57 

   -6   12.57 12.57 12.57 12.58 12.58 12.58 12.57 12.57 12.57 12.56 12.56 12.55 12.54 12.53 12.52 12.51 12.50 12.48 12.47 12.45 

   -7   12.51 12.51 12.51 12.50 12.50 12.50 12.49 12.49 12.48 12.47 12.46 12.45 12.44 12.43 12.41 12.40 12.38 12.36 12.34 12.32 

   -8   12.44 12.44 12.43 12.43 12.42 12.41 12.41 12.40 12.39 12.37 12.36 12.35 12.33 12.31 12.29 12.28 12.25 12.23 12.21 12.18 

   -9   12.37 12.36 12.35 12.34 12.34 12.32 12.31 12.30 12.29 12.27 12.25 12.23 12.21 12.19 12.17 12.15 12.12 12.10 12.07 12.04 

 

  -10   12.29 12.28 12.27 12.26 12.24 12.23 12.21 12.20 12.18 12.16 12.14 12.11 12.09 12.07 12.04 12.02 11.99 11.96 11.93 11.90 

  -11   12.20 12.19 12.17 12.16 12.14 12.12 12.10 12.08 12.06 12.04 12.01 11.99 11.96 11.94 11.91 11.88 11.85 11.82 11.79 11.75 

  -12   12.11 12.09 12.07 12.05 12.03 12.01 11.99 11.97 11.94 11.92 11.89 11.86 11.83 11.81 11.77 11.74 11.71 11.68 11.64 11.60 

  -13   12.01 11.99 11.97 11.95 11.92 11.90 11.88 11.85 11.82 11.79 11.77 11.73 11.70 11.67 11.63 11.60 11.56 11.52 11.48 11.44 

  -14   11.90 11.88 11.86 11.84 11.81 11.79 11.76 11.73 11.70 11.67 11.63 11.60 11.56 11.53 11.49 11.45 11.41 11.37 11.32 11.27 

  -15   11.80 11.77 11.75 11.72 11.69 11.66 11.63 11.60 11.57 11.53 11.49 11.46 11.41 11.38 11.34 11.29 11.25 11.20 11.16 11.11 

  -16   11.69 11.66 11.63 11.60 11.57 11.54 11.50 11.47 11.43 11.39 11.35 11.31 11.27 11.23 11.18 11.13 11.08 11.03 10.98 10.94 

  -17   11.57 11.54 11.51 11.47 11.44 11.40 11.36 11.33 11.29 11.25 11.21 11.16 11.12 11.07 11.02 10.97 10.91 10.86 10.80 10.74 

  -18   11.44 11.41 11.38 11.34 11.30 11.26 11.23 11.19 11.15 11.10 11.06 11.00 10.95 10.89 10.84 10.78 10.72 10.66 10.60 10.53 

  -19   11.31 11.28 11.25 11.21 11.17 11.12 11.07 11.02 10.98 10.93 10.87 10.82 10.76 10.70 10.64 10.57 10.51 10.44 10.37 10.30 

 

  -20   11.18 11.14 11.10 11.06 11.01 10.95 10.90 10.84 10.79 10.73 10.68 10.61 10.55 10.49 10.42 10.36 10.29 10.22 10.15 10.08 

  -21   11.03 10.98 10.94 10.88 10.83 10.77 10.72 10.66 10.60 10.54 10.47 10.41 10.35 10.28 10.22 10.15 10.08 10.01  9.93  9.86 

  -22   10.87 10.81 10.75 10.70 10.65 10.59 10.53 10.47 10.40 10.34 10.28 10.22 10.15 10.08 10.01  9.95  9.88  9.80  9.73  9.66 

  -23   10.69 10.63 10.57 10.52 10.47 10.41 10.35 10.29 10.22 10.16 10.09 10.02  9.95  9.88  9.80  9.74  9.66  9.59  9.51  9.44 

  -24   10.52 10.46 10.41 10.35 10.30 10.23 10.17 10.11 10.03  9.97  9.90  9.82  9.75  9.68  9.60  9.53  9.45  9.38  9.30  9.22 

  -25   10.35 10.30 10.24 10.18 10.12 10.06  9.99  9.93  9.86  9.78  9.71  9.63  9.55  9.48  9.40  9.32  9.25  9.17  9.08  9.00 

  -26   10.19 10.13 10.07 10.01  9.94  9.88  9.81  9.74  9.66  9.59  9.51  9.43  9.35  9.28  9.20  9.12  9.04  8.95  8.86  8.77 

  -27   10.02  9.96  9.90  9.83  9.76  9.70  9.62  9.55  9.48  9.40  9.32  9.24  9.16  9.08  9.00  8.91  8.82  8.72  8.61  8.53 

  -28    9.85  9.79  9.72  9.65  9.58  9.51  9.44  9.36  9.28  9.20  9.11  9.03  8.94  8.85  8.76  8.67  8.56  8.47  8.37  8.29 

  -29    9.67  9.60  9.53  9.46  9.38  9.31  9.24  9.16  9.08  8.99  8.90  8.81  8.71  8.62  8.52  8.43  8.32  8.23  8.14  8.05 

 

  -30    9.50  9.42  9.35  9.27  9.19  9.11  9.04  8.95  8.85  8.76  8.66  8.57  8.47  8.38  8.28  8.19  8.08  8.01  7.92  7.83 

  -31    9.31  9.23  9.15  9.07  8.99  8.90  8.82  8.72  8.63  8.54  8.44  8.35  8.26  8.16  8.06  7.97  7.87  7.79  7.70  7.59 

  -32    9.11  9.03  8.95  8.86  8.78  8.69  8.60  8.50  8.41  8.32  8.23  8.13  8.04  7.95  7.85  7.75  7.64  7.55  7.45  7.34 

  -33    8.90  8.81  8.73  8.64  8.57  8.48  8.39  8.29  8.21  8.11  8.01  7.91  7.82  7.71  7.61  7.51  7.42  7.31  7.21  7.11 

  -34    8.68  8.59  8.51  8.43  8.35  8.26  8.18  8.08  7.99  7.89  7.79  7.69  7.59  7.48  7.37  7.27  7.17  7.06  6.98  6.87 

  -35    8.48  8.39  8.31  8.23  8.14  8.06  7.97  7.88  7.78  7.68  7.57  7.46  7.36  7.23  7.13  7.04  6.95  6.85  6.77  6.67 

  -36    8.28  8.19  8.10  8.02  7.93  7.84  7.75  7.66  7.56  7.45  7.35  7.24  7.13  7.02  6.91  6.82  6.73  6.64  6.58  6.50 

  -37    8.09  8.00  7.91  7.82  7.72  7.63  7.53  7.44  7.34  7.23  7.12  7.02  6.91  6.80  6.71  6.63  6.57  6.50  6.46  6.40 

  -38    7.87  7.78  7.69  7.60  7.51  7.41  7.29  7.20  7.09  6.99  6.89  6.80  6.70  6.64  6.57  6.51  6.47  6.42  6.36  6.30 

  -39    7.65  7.56  7.47  7.37  7.27  7.17  7.05  6.96  6.87  6.79  6.72  6.66  6.59  6.53  6.48  6.41  6.36  6.30  6.24  6.16 

 



445 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          300   301   302   303   304   305   306   307   308   309   310   311   312   313   314   315   316   317   318   319 

 

  -40    7.42  7.33  7.24  7.15  7.05  6.96  6.87  6.79  6.72  6.66  6.61  6.54  6.48  6.43  6.37  6.30  6.25  6.18  6.11  6.03 

  -41    7.22  7.14  7.07  6.99  6.91  6.83  6.75  6.68  6.61  6.56  6.50  6.44  6.37  6.31  6.25  6.17  6.10  6.04  5.97  5.91 

  -42    7.10  7.04  6.99  6.91  6.83  6.76  6.69  6.62  6.54  6.48  6.42  6.34  6.26  6.19  6.13  6.05  5.99  5.93  5.87  5.80 

  -43    7.02  6.96  6.90  6.83  6.76  6.69  6.61  6.54  6.46  6.39  6.32  6.25  6.16  6.10  6.03  5.94  5.86  5.79  5.71  5.62 

  -44    6.94  6.88  6.81  6.73  6.66  6.58  6.51  6.44  6.36  6.29  6.22  6.14  6.05  5.97  5.88  5.79  5.69  5.60  5.50  5.41 

  -45    6.81  6.73  6.66  6.59  6.51  6.44  6.36  6.28  6.21  6.12  6.04  5.95  5.86  5.76  5.66  5.56  5.47  5.37  5.26  5.17 

  -46    6.63  6.55  6.48  6.40  6.33  6.25  6.16  6.07  5.98  5.88  5.79  5.70  5.60  5.50  5.40  5.30  5.20  5.10  5.01  4.92 

  -47    6.40  6.31  6.24  6.15  6.07  5.98  5.88  5.79  5.69  5.60  5.50  5.41  5.32  5.22  5.13  5.03  4.95  4.86  4.77  4.69 

  -48    6.10  6.01  5.93  5.85  5.76  5.67  5.58  5.48  5.39  5.30  5.21  5.13  5.04  4.95  4.86  4.78  4.70  4.62  4.55  4.47 

  -49    5.76  5.68  5.60  5.52  5.43  5.34  5.26  5.17  5.09  5.01  4.94  4.85  4.78  4.70  4.63  4.56  4.49  4.42  4.35  4.28 

 

  -50    5.42  5.34  5.27  5.20  5.12  5.04  4.97  4.90  4.82  4.76  4.69  4.62  4.55  4.48  4.41  4.36  4.29  4.23  4.17  4.10 

  -51    5.09  5.03  4.96  4.91  4.84  4.78  4.71  4.65  4.59  4.53  4.46  4.40  4.35  4.29  4.23  4.17  4.12  4.06  4.00  3.94 

  -52    4.81  4.76  4.71  4.66  4.60  4.55  4.49  4.44  4.38  4.33  4.27  4.22  4.17  4.11  4.05  4.00  3.94  3.89  3.83  3.77 

  -53    4.57  4.52  4.48  4.43  4.38  4.34  4.29  4.24  4.19  4.14  4.09  4.05  4.00  3.95  3.89  3.83  3.78  3.72  3.67  3.62 

  -54    4.36  4.32  4.28  4.24  4.20  4.15  4.11  4.06  4.01  3.95  3.90  3.86  3.82  3.77  3.72  3.67  3.62  3.57  3.52  3.48 

  -55    4.17  4.13  4.09  4.05  4.01  3.97  3.92  3.87  3.83  3.78  3.73  3.69  3.66  3.61  3.57  3.52  3.47  3.43  3.38  3.34 

  -56    3.98  3.94  3.91  3.87  3.84  3.80  3.75  3.70  3.66  3.61  3.57  3.53  3.50  3.45  3.41  3.37  3.32  3.27  3.23  3.19 

  -57    3.78  3.75  3.73  3.69  3.66  3.62  3.58  3.53  3.49  3.45  3.42  3.38  3.35  3.31  3.28  3.23  3.19  3.14  3.09  3.05 

  -58    3.59  3.56  3.54  3.50  3.48  3.44  3.41  3.37  3.34  3.30  3.27  3.23  3.20  3.16  3.13  3.09  3.05  3.00  2.95  2.91 

  -59    3.42  3.39  3.37  3.34  3.31  3.27  3.24  3.21  3.17  3.14  3.11  3.07  3.04  3.00  2.97  2.93  2.89  2.84  2.80  2.75 

 

  -60    3.23  3.20  3.17  3.14  3.11  3.08  3.05  3.02  2.99  2.96  2.94  2.90  2.86  2.82  2.79  2.74  2.71  2.66  2.63  2.59 

  -61    3.03  3.00  2.97  2.94  2.92  2.88  2.85  2.82  2.79  2.76  2.73  2.70  2.67  2.63  2.60  2.56  2.53  2.49  2.46  2.43 

  -62    2.80  2.77  2.75  2.72  2.70  2.67  2.65  2.62  2.60  2.57  2.55  2.52  2.49  2.46  2.43  2.39  2.37  2.34  2.32  2.29 

  -63    2.60  2.58  2.56  2.54  2.52  2.50  2.48  2.45  2.43  2.41  2.39  2.36  2.34  2.31  2.28  2.25  2.23  2.21  2.19  2.17 

  -64    2.42  2.41  2.40  2.38  2.36  2.34  2.32  2.30  2.28  2.27  2.25  2.22  2.20  2.17  2.14  2.12  2.10  2.09  2.06  2.05 

  -65    2.26  2.25  2.23  2.22  2.20  2.18  2.16  2.14  2.13  2.11  2.10  2.08  2.06  2.03  2.01  1.98  1.97  1.96  1.94  1.92 

  -66    2.09  2.08  2.06  2.06  2.04  2.02  2.01  2.00  1.98  1.97  1.96  1.94  1.91  1.89  1.87  1.85  1.83  1.81  1.79  1.77 

  -67    1.92  1.91  1.90  1.89  1.88  1.87  1.86  1.84  1.82  1.81  1.80  1.78  1.76  1.75  1.74  1.72  1.70  1.68  1.66  1.64 

  -68    1.76  1.76  1.75  1.74  1.74  1.72  1.71  1.69  1.68  1.67  1.65  1.64  1.62  1.61  1.60  1.58  1.57  1.55  1.53  1.51 

  -69    1.61  1.61  1.60  1.59  1.59  1.58  1.57  1.55  1.54  1.53  1.51  1.50  1.49  1.48  1.47  1.46  1.45  1.43  1.41  1.40 

 

  -70    1.47  1.47  1.47  1.46  1.46  1.45  1.44  1.43  1.42  1.40  1.39  1.37  1.36  1.34  1.33  1.33  1.32  1.31  1.30  1.29 

  -71    1.33  1.33  1.33  1.33  1.32  1.32  1.31  1.31  1.29  1.28  1.27  1.26  1.25  1.24  1.23  1.23  1.21  1.21  1.20  1.19 

  -72    1.21  1.21  1.21  1.21  1.20  1.19  1.19  1.19  1.18  1.17  1.16  1.15  1.15  1.14  1.13  1.12  1.11  1.10  1.09  1.09 

  -73    1.10  1.09  1.09  1.08  1.08  1.07  1.07  1.08  1.07  1.07  1.06  1.05  1.05  1.04  1.03  1.02  1.01  1.00  0.99  0.99 

  -74    0.98  0.98  0.97  0.97  0.96  0.96  0.97  0.97  0.97  0.96  0.95  0.95  0.94  0.93  0.93  0.92  0.91  0.90  0.90  0.89 

  -75    0.87  0.87  0.87  0.87  0.86  0.87  0.87  0.87  0.86  0.86  0.86  0.85  0.84  0.84  0.84  0.83  0.82  0.82  0.81  0.80 

  -76    0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.77  0.77  0.76  0.76  0.75  0.75  0.74  0.75  0.74  0.74  0.73  0.72 

  -77    0.70  0.70  0.70  0.70  0.69  0.70  0.69  0.69  0.68  0.68  0.68  0.67  0.67  0.67  0.66  0.66  0.66  0.66  0.65  0.65 

  -78    0.62  0.61  0.62  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.61  0.60  0.60  0.59  0.59  0.59  0.58  0.58  0.58  0.58 

  -79    0.54  0.54  0.54  0.54  0.54  0.53  0.53  0.53  0.53  0.53  0.53  0.53  0.53  0.53  0.52  0.51  0.51  0.51  0.51  0.51 

 

  -80    0.47  0.47  0.47  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.46  0.45  0.46  0.45  0.45  0.45  0.45  0.44  0.44 

  -81    0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.40  0.39  0.40  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.38 

  -82    0.34  0.34  0.34  0.34  0.34  0.34  0.33  0.34  0.33  0.34  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33 

  -83    0.28  0.27  0.27  0.27  0.27  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.27 

  -84    0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.22  0.23  0.22  0.22  0.23  0.23  0.22  0.22  0.23  0.22 

  -85    0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.17  0.18  0.18  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.18  0.18 

  -86    0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.13  0.14 

  -87    0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.10 

  -88    0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.07  0.06  0.07 

  -89    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.04  0.04  0.04 



446 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   78    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   77    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.00  0.01  0.01  0.01  0.00  0.01 

   76    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   75    0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.03 

   74    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.04 

   73    0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.05 

   72    0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.06  0.06  0.06  0.06 

   71    0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.06  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.09 

   70    0.05  0.05  0.05  0.05  0.06  0.07  0.07  0.07  0.08  0.08  0.08  0.09  0.09  0.10  0.11  0.11  0.12  0.12  0.13  0.13 

 

   69    0.07  0.07  0.08  0.08  0.08  0.09  0.10  0.10  0.10  0.11  0.12  0.12  0.13  0.14  0.15  0.15  0.16  0.17  0.17  0.18 

   68    0.10  0.11  0.11  0.12  0.12  0.13  0.14  0.15  0.15  0.16  0.17  0.17  0.18  0.19  0.19  0.20  0.21  0.21  0.22  0.23 

   67    0.14  0.14  0.15  0.16  0.17  0.18  0.18  0.19  0.19  0.20  0.21  0.22  0.23  0.24  0.25  0.25  0.26  0.27  0.28  0.28 

   66    0.18  0.20  0.20  0.21  0.22  0.23  0.23  0.24  0.25  0.26  0.27  0.28  0.29  0.30  0.31  0.32  0.33  0.33  0.34  0.34 

   65    0.23  0.24  0.25  0.26  0.27  0.28  0.28  0.29  0.30  0.31  0.33  0.34  0.35  0.37  0.38  0.39  0.40  0.41  0.41  0.42 

   64    0.29  0.30  0.32  0.32  0.33  0.35  0.36  0.37  0.38  0.39  0.41  0.42  0.43  0.44  0.45  0.46  0.47  0.48  0.49  0.50 

   63    0.35  0.37  0.38  0.39  0.40  0.42  0.43  0.44  0.45  0.46  0.48  0.49  0.51  0.52  0.53  0.54  0.55  0.56  0.58  0.59 

   62    0.43  0.45  0.46  0.47  0.48  0.50  0.51  0.52  0.54  0.55  0.56  0.58  0.59  0.60  0.61  0.63  0.64  0.65  0.67  0.68 

   61    0.51  0.53  0.54  0.55  0.56  0.58  0.60  0.61  0.63  0.64  0.66  0.67  0.68  0.70  0.71  0.73  0.74  0.76  0.77  0.78 

   60    0.60  0.62  0.63  0.65  0.66  0.68  0.69  0.71  0.73  0.74  0.76  0.77  0.79  0.80  0.82  0.84  0.85  0.87  0.89  0.90 

 

   59    0.69  0.71  0.73  0.75  0.76  0.78  0.80  0.82  0.84  0.86  0.87  0.89  0.91  0.93  0.95  0.96  0.98  0.99  1.01  1.03 

   58    0.79  0.81  0.84  0.86  0.88  0.90  0.92  0.94  0.96  0.98  1.00  1.02  1.04  1.06  1.08  1.10  1.12  1.14  1.16  1.17 

   57    0.90  0.92  0.95  0.98  1.00  1.03  1.05  1.07  1.09  1.11  1.13  1.16  1.18  1.21  1.23  1.25  1.27  1.30  1.32  1.34 

   56    1.02  1.05  1.08  1.10  1.13  1.16  1.19  1.21  1.24  1.26  1.29  1.31  1.34  1.36  1.38  1.41  1.43  1.46  1.48  1.51 

   55    1.17  1.19  1.22  1.25  1.29  1.32  1.35  1.38  1.41  1.43  1.45  1.48  1.50  1.53  1.55  1.58  1.60  1.64  1.67  1.70 

   54    1.33  1.36  1.38  1.41  1.44  1.48  1.51  1.54  1.58  1.61  1.63  1.67  1.70  1.72  1.74  1.77  1.79  1.83  1.86  1.89 

   53    1.49  1.52  1.56  1.59  1.63  1.67  1.70  1.73  1.77  1.80  1.83  1.87  1.90  1.92  1.95  1.98  2.02  2.05  2.08  2.11 

   52    1.67  1.71  1.75  1.78  1.82  1.85  1.88  1.92  1.96  2.00  2.03  2.08  2.13  2.16  2.19  2.23  2.27  2.29  2.33  2.36 

   51    1.87  1.91  1.95  1.99  2.03  2.07  2.11  2.15  2.19  2.23  2.28  2.32  2.37  2.41  2.45  2.49  2.52  2.55  2.59  2.62 

   50    2.08  2.13  2.18  2.22  2.26  2.31  2.35  2.39  2.44  2.48  2.53  2.58  2.63  2.65  2.69  2.73  2.76  2.80  2.85  2.87 

 

   49    2.31  2.36  2.41  2.46  2.51  2.55  2.60  2.65  2.70  2.75  2.79  2.84  2.88  2.91  2.94  2.98  3.01  3.06  3.11  3.14 

   48    2.56  2.62  2.67  2.72  2.76  2.81  2.86  2.90  2.96  3.00  3.06  3.10  3.15  3.19  3.24  3.28  3.33  3.39  3.44  3.48 

   47    2.81  2.87  2.92  2.97  3.01  3.07  3.12  3.18  3.24  3.30  3.36  3.43  3.48  3.54  3.59  3.64  3.70  3.75  3.81  3.85 

   46    3.05  3.13  3.19  3.27  3.33  3.40  3.46  3.53  3.59  3.65  3.72  3.78  3.84  3.90  3.96  4.01  4.06  4.11  4.16  4.20 

   45    3.36  3.45  3.52  3.61  3.67  3.75  3.81  3.88  3.94  4.01  4.07  4.14  4.20  4.25  4.30  4.35  4.39  4.43  4.47  4.51 

   44    3.70  3.78  3.86  3.95  4.03  4.11  4.17  4.24  4.30  4.36  4.40  4.46  4.52  4.56  4.61  4.67  4.70  4.74  4.78  4.83 

   43    4.07  4.14  4.21  4.29  4.35  4.42  4.49  4.55  4.61  4.67  4.72  4.79  4.84  4.88  4.93  4.98  5.01  5.05  5.10  5.14 

   42    4.38  4.45  4.52  4.59  4.67  4.73  4.80  4.86  4.91  4.97  5.03  5.10  5.15  5.20  5.26  5.31  5.35  5.40  5.45  5.49 

   41    4.71  4.77  4.84  4.91  4.98  5.04  5.11  5.17  5.24  5.30  5.37  5.43  5.50  5.56  5.62  5.67  5.73  5.79  5.85  5.89 

   40    5.02  5.09  5.16  5.22  5.30  5.37  5.45  5.52  5.59  5.66  5.74  5.82  5.89  5.97  6.04  6.12  6.19  6.26  6.33  6.39 

 



447 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   39    5.33  5.41  5.49  5.57  5.66  5.75  5.83  5.93  6.02  6.11  6.20  6.29  6.39  6.48  6.57  6.66  6.75  6.84  6.92  6.99 

   38    5.67  5.78  5.87  5.97  6.09  6.20  6.31  6.43  6.54  6.64  6.76  6.87  6.98  7.10  7.20  7.30  7.39  7.48  7.56  7.64 

   37    6.10  6.23  6.36  6.49  6.64  6.77  6.90  7.03  7.17  7.29  7.42  7.54  7.65  7.77  7.87  7.97  8.06  8.15  8.22  8.30 

   36    6.65  6.81  6.96  7.12  7.28  7.43  7.58  7.71  7.84  7.97  8.10  8.20  8.32  8.42  8.51  8.59  8.67  8.74  8.81  8.87 

   35    7.30  7.48  7.64  7.81  7.96  8.11  8.25  8.38  8.50  8.61  8.72  8.81  8.90  8.98  9.06  9.13  9.20  9.26  9.32  9.37 

   34    7.98  8.15  8.30  8.45  8.59  8.72  8.84  8.95  9.05  9.15  9.24  9.32  9.40  9.47  9.54  9.60  9.67  9.73  9.78  9.82 

   33    8.60  8.74  8.88  9.00  9.12  9.23  9.34  9.44  9.53  9.63  9.71  9.78  9.85  9.92  9.98 10.04 10.10 10.14 10.18 10.21 

   32    9.11  9.24  9.37  9.48  9.59  9.69  9.79  9.88  9.97 10.06 10.14 10.21 10.27 10.32 10.37 10.41 10.45 10.49 10.51 10.54 

   31    9.57  9.69  9.81  9.92 10.02 10.12 10.22 10.30 10.39 10.46 10.52 10.58 10.63 10.67 10.70 10.74 10.78 10.81 10.83 10.86 

   30   10.00 10.12 10.24 10.34 10.44 10.53 10.61 10.68 10.75 10.81 10.86 10.91 10.95 10.99 11.03 11.06 11.10 11.14 11.18 11.22 

 

   29   10.42 10.53 10.63 10.72 10.81 10.89 10.96 11.03 11.08 11.14 11.18 11.23 11.27 11.32 11.37 11.42 11.47 11.51 11.56 11.60 

   28   10.79 10.89 10.98 11.07 11.15 11.22 11.29 11.35 11.41 11.46 11.51 11.56 11.62 11.67 11.72 11.77 11.81 11.86 11.90 11.95 

   27   11.12 11.21 11.30 11.37 11.45 11.52 11.59 11.66 11.72 11.78 11.83 11.89 11.95 12.00 12.05 12.09 12.14 12.18 12.22 12.27 

   26   11.42 11.50 11.58 11.66 11.73 11.81 11.88 11.94 12.00 12.06 12.12 12.18 12.23 12.28 12.33 12.38 12.42 12.47 12.51 12.55 

   25   11.69 11.77 11.84 11.92 11.99 12.06 12.12 12.19 12.25 12.31 12.37 12.43 12.48 12.53 12.58 12.62 12.67 12.71 12.75 12.79 

   24   11.94 12.01 12.09 12.16 12.23 12.29 12.36 12.42 12.48 12.53 12.59 12.64 12.69 12.74 12.79 12.83 12.88 12.92 12.97 13.01 

   23   12.16 12.23 12.30 12.37 12.43 12.49 12.56 12.61 12.67 12.73 12.78 12.83 12.88 12.93 12.98 13.02 13.07 13.11 13.15 13.19 

   22   12.36 12.42 12.49 12.55 12.62 12.68 12.74 12.79 12.85 12.90 12.95 13.01 13.05 13.10 13.15 13.19 13.23 13.28 13.32 13.36 

   21   12.53 12.60 12.66 12.72 12.78 12.84 12.90 12.95 13.01 13.06 13.11 13.16 13.21 13.25 13.30 13.34 13.38 13.42 13.46 13.50 

   20   12.69 12.75 12.81 12.87 12.93 12.99 13.04 13.09 13.15 13.20 13.24 13.29 13.34 13.38 13.43 13.47 13.51 13.55 13.59 13.63 

 

   19   12.83 12.89 12.95 13.00 13.06 13.11 13.17 13.22 13.27 13.32 13.36 13.41 13.46 13.50 13.54 13.59 13.63 13.66 13.70 13.74 

   18   12.95 13.01 13.07 13.12 13.17 13.23 13.28 13.33 13.38 13.42 13.47 13.51 13.56 13.60 13.64 13.68 13.72 13.76 13.80 13.83 

   17   13.06 13.12 13.17 13.22 13.28 13.33 13.37 13.42 13.47 13.52 13.56 13.60 13.64 13.69 13.73 13.77 13.80 13.84 13.88 13.91 

   16   13.16 13.21 13.26 13.31 13.36 13.41 13.46 13.50 13.55 13.59 13.63 13.68 13.72 13.76 13.79 13.83 13.87 13.91 13.94 13.98 

   15   13.24 13.29 13.34 13.39 13.44 13.48 13.53 13.57 13.61 13.66 13.70 13.74 13.77 13.81 13.85 13.89 13.92 13.96 13.99 14.03 

   14   13.31 13.36 13.40 13.45 13.50 13.54 13.58 13.62 13.66 13.70 13.74 13.78 13.82 13.85 13.89 13.92 13.96 13.99 14.03 14.06 

   13   13.36 13.41 13.46 13.50 13.54 13.58 13.62 13.66 13.70 13.74 13.78 13.81 13.85 13.88 13.91 13.95 13.98 14.01 14.05 14.08 

   12   13.41 13.45 13.49 13.54 13.58 13.61 13.65 13.69 13.73 13.76 13.80 13.83 13.86 13.89 13.93 13.96 13.99 14.02 14.05 14.08 

   11   13.44 13.48 13.52 13.56 13.60 13.63 13.67 13.70 13.74 13.77 13.80 13.83 13.86 13.89 13.93 13.96 13.99 14.02 14.05 14.07 

   10   13.46 13.50 13.54 13.57 13.61 13.64 13.67 13.70 13.73 13.77 13.79 13.82 13.85 13.88 13.91 13.94 13.97 13.99 14.02 14.05 

 

    9   13.47 13.50 13.54 13.57 13.60 13.63 13.66 13.69 13.72 13.75 13.78 13.80 13.83 13.86 13.88 13.91 13.93 13.96 13.99 14.01 

    8   13.47 13.50 13.53 13.56 13.59 13.61 13.64 13.67 13.69 13.72 13.74 13.77 13.79 13.82 13.84 13.86 13.89 13.91 13.94 13.96 

    7   13.45 13.48 13.51 13.53 13.56 13.58 13.61 13.63 13.65 13.68 13.70 13.72 13.74 13.77 13.79 13.81 13.83 13.86 13.88 13.90 

    6   13.43 13.45 13.48 13.50 13.52 13.54 13.57 13.59 13.61 13.63 13.65 13.67 13.68 13.70 13.72 13.74 13.76 13.78 13.80 13.82 

    5   13.39 13.41 13.44 13.46 13.47 13.49 13.51 13.53 13.55 13.56 13.58 13.60 13.61 13.63 13.65 13.67 13.68 13.70 13.72 13.74 

    4   13.35 13.37 13.38 13.40 13.42 13.43 13.45 13.46 13.47 13.49 13.50 13.52 13.53 13.54 13.56 13.57 13.59 13.61 13.62 13.64 

    3   13.29 13.31 13.32 13.33 13.35 13.36 13.37 13.38 13.39 13.41 13.42 13.43 13.44 13.45 13.46 13.47 13.49 13.50 13.52 13.53 

    2   13.23 13.24 13.25 13.26 13.27 13.28 13.29 13.30 13.30 13.31 13.32 13.33 13.34 13.35 13.35 13.36 13.37 13.39 13.40 13.41 

    1   13.16 13.16 13.17 13.18 13.18 13.19 13.19 13.20 13.20 13.21 13.21 13.22 13.22 13.23 13.24 13.24 13.25 13.26 13.27 13.28 

    0   13.08 13.08 13.08 13.09 13.09 13.09 13.09 13.09 13.10 13.10 13.10 13.10 13.10 13.11 13.11 13.12 13.12 13.13 13.14 13.15 

 



448 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

   -1   12.99 12.99 12.99 12.99 12.99 12.98 12.98 12.98 12.98 12.98 12.98 12.98 12.98 12.98 12.98 12.98 12.98 12.99 12.99 13.00 

   -2   12.89 12.89 12.88 12.88 12.88 12.87 12.87 12.86 12.86 12.85 12.85 12.84 12.84 12.84 12.84 12.84 12.84 12.84 12.84 12.84 

   -3   12.79 12.78 12.77 12.77 12.76 12.75 12.74 12.73 12.73 12.72 12.71 12.70 12.70 12.69 12.69 12.69 12.68 12.68 12.68 12.68 

   -4   12.68 12.67 12.66 12.65 12.63 12.62 12.61 12.60 12.59 12.58 12.57 12.56 12.55 12.54 12.54 12.53 12.52 12.52 12.52 12.52 

   -5   12.56 12.55 12.53 12.52 12.51 12.49 12.47 12.46 12.44 12.43 12.42 12.40 12.39 12.38 12.37 12.36 12.35 12.35 12.34 12.34 

   -6   12.44 12.42 12.40 12.38 12.37 12.35 12.33 12.31 12.29 12.27 12.25 12.24 12.22 12.21 12.19 12.18 12.17 12.16 12.15 12.14 

   -7   12.30 12.28 12.26 12.24 12.22 12.19 12.17 12.15 12.13 12.10 12.08 12.06 12.04 12.02 12.00 11.99 11.97 11.96 11.95 11.94 

   -8   12.16 12.14 12.11 12.09 12.06 12.04 12.01 11.98 11.96 11.93 11.90 11.88 11.86 11.83 11.81 11.79 11.77 11.75 11.74 11.73 

   -9   12.02 11.99 11.96 11.93 11.90 11.87 11.84 11.81 11.78 11.75 11.72 11.69 11.67 11.64 11.61 11.59 11.57 11.55 11.53 11.52 

 

  -10   11.87 11.84 11.80 11.77 11.74 11.70 11.67 11.64 11.60 11.57 11.54 11.50 11.47 11.44 11.41 11.39 11.37 11.35 11.33 11.31 

  -11   11.72 11.68 11.64 11.61 11.57 11.53 11.50 11.46 11.42 11.39 11.35 11.32 11.29 11.25 11.22 11.19 11.16 11.14 11.12 11.09 

  -12   11.56 11.52 11.48 11.44 11.40 11.36 11.32 11.28 11.24 11.20 11.16 11.12 11.09 11.06 11.02 10.99 10.95 10.92 10.89 10.87 

  -13   11.39 11.35 11.31 11.27 11.23 11.18 11.14 11.09 11.05 11.01 10.97 10.92 10.89 10.85 10.81 10.77 10.74 10.70 10.67 10.64 

  -14   11.23 11.18 11.13 11.09 11.04 10.99 10.95 10.90 10.85 10.81 10.77 10.72 10.68 10.63 10.58 10.53 10.49 10.45 10.41 10.38 

  -15   11.06 11.01 10.96 10.91 10.86 10.81 10.75 10.70 10.64 10.59 10.54 10.49 10.44 10.38 10.33 10.28 10.23 10.19 10.15 10.10 

  -16   10.89 10.83 10.77 10.71 10.66 10.59 10.53 10.47 10.41 10.34 10.28 10.23 10.17 10.12 10.06 10.01  9.96  9.91  9.86  9.82 

  -17   10.69 10.63 10.56 10.49 10.43 10.36 10.29 10.23 10.16 10.08 10.02  9.96  9.90  9.84  9.79  9.73  9.68  9.64  9.59  9.53 

  -18   10.47 10.40 10.32 10.25 10.18 10.11 10.04  9.97  9.90  9.83  9.77  9.71  9.64  9.58  9.53  9.47  9.42  9.37  9.32  9.27 

  -19   10.23 10.16 10.08 10.02  9.94  9.87  9.80  9.74  9.67  9.61  9.53  9.47  9.40  9.33  9.27  9.21  9.15  9.10  9.05  9.00 

 

  -20   10.01  9.94  9.87  9.79  9.72  9.65  9.57  9.50  9.43  9.36  9.29  9.22  9.15  9.09  9.03  8.96  8.91  8.86  8.80  8.75 

  -21    9.79  9.72  9.65  9.57  9.50  9.42  9.34  9.27  9.20  9.13  9.05  8.98  8.91  8.84  8.77  8.70  8.65  8.59  8.53  8.48 

  -22    9.58  9.50  9.43  9.35  9.27  9.18  9.11  9.03  8.95  8.88  8.81  8.74  8.66  8.60  8.52  8.45  8.40  8.34  8.28  8.22 

  -23    9.36  9.28  9.19  9.11  9.03  8.95  8.87  8.79  8.71  8.63  8.56  8.48  8.41  8.34  8.26  8.19  8.13  8.07  8.01  7.95 

  -24    9.14  9.06  8.97  8.88  8.80  8.71  8.63  8.54  8.45  8.37  8.29  8.21  8.14  8.07  8.01  7.94  7.87  7.80  7.74  7.67 

  -25    8.91  8.82  8.73  8.64  8.54  8.45  8.37  8.29  8.20  8.11  8.03  7.96  7.88  7.82  7.76  7.69  7.62  7.54  7.47  7.40 

  -26    8.67  8.58  8.49  8.39  8.29  8.20  8.11  8.03  7.94  7.85  7.77  7.70  7.62  7.56  7.50  7.44  7.37  7.30  7.22  7.15 

  -27    8.43  8.35  8.25  8.16  8.05  7.96  7.86  7.78  7.70  7.62  7.55  7.47  7.40  7.33  7.27  7.20  7.13  7.06  6.99  6.91 

  -28    8.20  8.11  8.02  7.92  7.82  7.72  7.63  7.55  7.47  7.38  7.31  7.23  7.15  7.07  7.01  6.95  6.89  6.82  6.76  6.69 

  -29    7.96  7.87  7.78  7.68  7.59  7.50  7.41  7.33  7.24  7.16  7.08  7.00  6.92  6.84  6.77  6.70  6.64  6.59  6.55  6.51 

 

  -30    7.73  7.63  7.53  7.43  7.34  7.25  7.17  7.08  6.98  6.89  6.81  6.74  6.66  6.58  6.53  6.48  6.43  6.41  6.38  6.34 

  -31    7.49  7.38  7.27  7.18  7.09  7.00  6.91  6.82  6.73  6.65  6.57  6.50  6.44  6.39  6.35  6.30  6.26  6.23  6.20  6.16 

  -32    7.24  7.13  7.03  6.93  6.84  6.74  6.66  6.57  6.49  6.43  6.37  6.32  6.27  6.23  6.18  6.14  6.09  6.05  6.00  5.95 

  -33    7.01  6.90  6.81  6.71  6.63  6.53  6.47  6.41  6.35  6.30  6.25  6.20  6.14  6.09  6.03  5.97  5.91  5.85  5.79  5.75 

  -34    6.78  6.69  6.61  6.52  6.46  6.39  6.34  6.29  6.24  6.19  6.13  6.06  5.99  5.93  5.85  5.79  5.73  5.67  5.62  5.57 

  -35    6.59  6.51  6.45  6.39  6.34  6.29  6.24  6.19  6.12  6.06  5.98  5.90  5.82  5.75  5.69  5.63  5.58  5.52  5.47  5.41 

  -36    6.44  6.38  6.34  6.28  6.23  6.17  6.11  6.03  5.95  5.87  5.79  5.72  5.66  5.61  5.55  5.49  5.44  5.37  5.31  5.25 

  -37    6.35  6.28  6.23  6.16  6.09  6.01  5.94  5.85  5.78  5.71  5.64  5.58  5.53  5.47  5.41  5.35  5.29  5.21  5.15  5.08 

  -38    6.24  6.16  6.09  6.00  5.92  5.85  5.78  5.71  5.65  5.59  5.52  5.46  5.40  5.33  5.27  5.19  5.12  5.04  4.97  4.90 

  -39    6.09  6.01  5.94  5.86  5.79  5.72  5.66  5.59  5.53  5.46  5.39  5.31  5.23  5.16  5.08  5.00  4.92  4.85  4.78  4.70 

 



449 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          320   321   322   323   324   325   326   327   328   329   330   331   332   333   334   335   336   337   338   339 

 

  -40    5.96  5.88  5.82  5.74  5.67  5.61  5.54  5.46  5.39  5.30  5.22  5.13  5.05  4.97  4.89  4.81  4.73  4.65  4.58  4.51 

  -41    5.84  5.78  5.71  5.62  5.55  5.47  5.37  5.28  5.20  5.10  5.02  4.93  4.85  4.76  4.69  4.61  4.53  4.46  4.40  4.33 

  -42    5.72  5.64  5.56  5.46  5.36  5.27  5.18  5.08  4.99  4.90  4.81  4.73  4.65  4.57  4.50  4.43  4.35  4.28  4.22  4.16 

  -43    5.53  5.44  5.35  5.25  5.15  5.05  4.96  4.86  4.78  4.69  4.61  4.53  4.46  4.38  4.31  4.25  4.18  4.12  4.07  4.00 

  -44    5.31  5.21  5.11  5.01  4.92  4.83  4.74  4.65  4.57  4.49  4.41  4.34  4.28  4.21  4.15  4.08  4.02  3.96  3.93  3.86 

  -45    5.06  4.96  4.86  4.77  4.69  4.61  4.53  4.45  4.38  4.31  4.24  4.18  4.12  4.05  3.99  3.93  3.87  3.82  3.78  3.72 

  -46    4.83  4.73  4.65  4.57  4.49  4.41  4.34  4.27  4.20  4.13  4.07  4.01  3.95  3.89  3.84  3.79  3.73  3.68  3.63  3.57 

  -47    4.60  4.52  4.45  4.37  4.30  4.24  4.17  4.10  4.04  3.98  3.92  3.87  3.81  3.75  3.70  3.65  3.59  3.54  3.48  3.43 

  -48    4.40  4.33  4.27  4.20  4.14  4.08  4.02  3.95  3.89  3.82  3.76  3.70  3.65  3.59  3.54  3.49  3.43  3.40  3.35  3.30 

  -49    4.21  4.15  4.09  4.03  3.97  3.92  3.85  3.79  3.73  3.67  3.61  3.57  3.51  3.46  3.41  3.36  3.31  3.28  3.24  3.19 

 

  -50    4.04  3.98  3.92  3.86  3.81  3.75  3.69  3.64  3.58  3.52  3.47  3.42  3.38  3.33  3.28  3.23  3.19  3.15  3.11  3.06 

  -51    3.88  3.82  3.76  3.70  3.65  3.59  3.53  3.48  3.43  3.39  3.35  3.30  3.27  3.22  3.17  3.12  3.08  3.03  2.98  2.94 

  -52    3.71  3.66  3.60  3.55  3.50  3.45  3.40  3.35  3.31  3.26  3.22  3.17  3.13  3.08  3.04  2.99  2.95  2.90  2.86  2.83 

  -53    3.57  3.51  3.46  3.41  3.36  3.32  3.28  3.23  3.19  3.15  3.10  3.05  3.00  2.95  2.91  2.88  2.84  2.80  2.77  2.73 

  -54    3.43  3.38  3.33  3.28  3.23  3.19  3.15  3.11  3.06  3.02  2.97  2.93  2.89  2.85  2.81  2.77  2.73  2.70  2.66  2.62 

  -55    3.28  3.23  3.19  3.14  3.10  3.06  3.02  2.98  2.94  2.90  2.87  2.82  2.79  2.75  2.71  2.67  2.62  2.58  2.54  2.50 

  -56    3.15  3.10  3.06  3.02  2.97  2.94  2.90  2.86  2.82  2.78  2.74  2.71  2.67  2.63  2.59  2.54  2.49  2.46  2.42  2.38 

  -57    3.01  2.97  2.94  2.90  2.86  2.83  2.78  2.75  2.70  2.66  2.62  2.58  2.53  2.49  2.45  2.41  2.37  2.35  2.31  2.28 

  -58    2.88  2.84  2.81  2.77  2.73  2.69  2.64  2.60  2.55  2.51  2.47  2.44  2.39  2.35  2.33  2.29  2.26  2.24  2.21  2.17 

  -59    2.72  2.68  2.65  2.61  2.58  2.53  2.49  2.46  2.42  2.38  2.35  2.32  2.28  2.24  2.21  2.17  2.14  2.12  2.09  2.06 

 

  -60    2.55  2.52  2.48  2.45  2.42  2.39  2.36  2.32  2.28  2.25  2.22  2.18  2.16  2.13  2.10  2.07  2.04  2.01  1.99  1.96 

  -61    2.41  2.38  2.35  2.32  2.29  2.26  2.23  2.19  2.16  2.14  2.11  2.08  2.06  2.03  2.00  1.97  1.94  1.91  1.89  1.87 

  -62    2.27  2.24  2.21  2.19  2.16  2.13  2.11  2.07  2.05  2.03  2.00  1.97  1.95  1.93  1.89  1.87  1.84  1.81  1.79  1.77 

  -63    2.15  2.12  2.09  2.06  2.03  2.01  1.98  1.95  1.93  1.91  1.88  1.86  1.84  1.82  1.78  1.76  1.73  1.70  1.68  1.66 

  -64    2.02  1.99  1.96  1.94  1.91  1.90  1.88  1.85  1.82  1.80  1.77  1.73  1.71  1.69  1.67  1.65  1.63  1.61  1.58  1.56 

  -65    1.89  1.86  1.84  1.82  1.79  1.77  1.75  1.72  1.70  1.68  1.65  1.63  1.61  1.59  1.57  1.55  1.53  1.51  1.49  1.47 

  -66    1.75  1.73  1.71  1.70  1.68  1.66  1.64  1.62  1.59  1.57  1.56  1.53  1.51  1.49  1.47  1.45  1.44  1.42  1.40  1.38 

  -67    1.62  1.60  1.59  1.58  1.56  1.54  1.53  1.50  1.49  1.47  1.45  1.44  1.42  1.40  1.39  1.36  1.35  1.33  1.31  1.29 

  -68    1.50  1.48  1.47  1.46  1.44  1.43  1.42  1.40  1.39  1.37  1.35  1.33  1.32  1.30  1.29  1.27  1.25  1.23  1.21  1.20 

  -69    1.39  1.37  1.36  1.35  1.33  1.32  1.31  1.29  1.28  1.26  1.25  1.24  1.23  1.21  1.19  1.18  1.17  1.15  1.13  1.12 

 

  -70    1.28  1.27  1.26  1.25  1.23  1.22  1.20  1.19  1.18  1.17  1.16  1.15  1.13  1.12  1.10  1.09  1.08  1.06  1.05  1.03 

  -71    1.18  1.18  1.17  1.16  1.14  1.13  1.11  1.10  1.08  1.08  1.06  1.06  1.04  1.03  1.02  1.00  0.99  0.98  0.97  0.95 

  -72    1.08  1.07  1.06  1.05  1.04  1.03  1.01  1.01  1.00  0.99  0.98  0.97  0.96  0.94  0.93  0.92  0.91  0.90  0.89  0.88 

  -73    0.98  0.97  0.96  0.96  0.95  0.94  0.93  0.92  0.91  0.90  0.89  0.88  0.87  0.86  0.85  0.84  0.83  0.82  0.81  0.80 

  -74    0.88  0.87  0.87  0.86  0.85  0.85  0.84  0.83  0.82  0.82  0.81  0.80  0.79  0.78  0.78  0.76  0.76  0.75  0.75  0.74 

  -75    0.79  0.78  0.78  0.78  0.77  0.76  0.76  0.76  0.75  0.74  0.74  0.72  0.72  0.71  0.70  0.69  0.69  0.68  0.67  0.67 

  -76    0.72  0.71  0.71  0.70  0.70  0.69  0.69  0.68  0.67  0.67  0.66  0.65  0.65  0.64  0.64  0.63  0.62  0.62  0.61  0.60 

  -77    0.64  0.63  0.63  0.63  0.62  0.62  0.62  0.61  0.61  0.60  0.60  0.59  0.58  0.58  0.58  0.57  0.56  0.55  0.54  0.54 

  -78    0.57  0.57  0.57  0.56  0.56  0.55  0.55  0.55  0.54  0.54  0.53  0.53  0.52  0.52  0.51  0.51  0.50  0.50  0.49  0.48 

  -79    0.50  0.50  0.50  0.50  0.49  0.49  0.49  0.48  0.48  0.48  0.47  0.47  0.46  0.46  0.46  0.45  0.45  0.44  0.43  0.43 

 

  -80    0.44  0.44  0.44  0.44  0.43  0.43  0.43  0.42  0.42  0.42  0.41  0.41  0.41  0.40  0.40  0.39  0.39  0.38  0.38  0.38 

  -81    0.38  0.38  0.38  0.37  0.38  0.38  0.37  0.37  0.37  0.36  0.36  0.35  0.35  0.34  0.34  0.34  0.33  0.32  0.32  0.32 

  -82    0.33  0.32  0.32  0.31  0.32  0.31  0.31  0.31  0.31  0.30  0.30  0.30  0.29  0.29  0.28  0.28  0.27  0.27  0.27  0.27 

  -83    0.27  0.27  0.26  0.25  0.26  0.25  0.26  0.26  0.26  0.26  0.25  0.24  0.24  0.23  0.23  0.23  0.23  0.23  0.23  0.23 

  -84    0.22  0.22  0.21  0.20  0.20  0.19  0.20  0.21  0.21  0.21  0.21  0.20  0.19  0.19  0.19  0.19  0.19  0.19  0.19  0.19 

  -85    0.17  0.18  0.17  0.16  0.16  0.16  0.16  0.17  0.17  0.17  0.17  0.16  0.16  0.15  0.16  0.16  0.16  0.15  0.15  0.15 

  -86    0.13  0.14  0.13  0.13  0.13  0.12  0.11  0.12  0.13  0.13  0.12  0.13  0.13  0.12  0.12  0.13  0.12  0.12  0.12  0.11 

  -87    0.10  0.10  0.10  0.10  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.09  0.10  0.09  0.09  0.09  0.08 

  -88    0.07  0.07  0.08  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

  -89    0.04  0.04  0.04  0.05  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.04  0.04  0.04  0.04 



450 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES(20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (IGRF 2010) 

 

   LAT  E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   89    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   88    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   87    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   86    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   85    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   84    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   83    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   82    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   81    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

   80    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00 

 

   79    0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.01  0.01  0.01 

   78    0.00  0.00  0.00  0.00  0.00  0.01  0.00  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01 

   77    0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.02  0.02  0.02  0.02  0.02 

   76    0.01  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.03 

   75    0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.04  0.04  0.04  0.05  0.05  0.05  0.05  0.05  0.05 

   74    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.05  0.05  0.06  0.06  0.06  0.06  0.07  0.07  0.07  0.07 

   73    0.05  0.05  0.06  0.06  0.05  0.05  0.05  0.06  0.06  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.10  0.10 

   72    0.06  0.07  0.07  0.07  0.08  0.08  0.08  0.08  0.09  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.12  0.13  0.13  0.13 

   71    0.09  0.10  0.10  0.11  0.11  0.11  0.12  0.12  0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.16  0.16  0.17  0.17  0.18 

   70    0.13  0.14  0.14  0.15  0.15  0.16  0.16  0.17  0.17  0.18  0.19  0.19  0.20  0.20  0.21  0.20  0.21  0.21  0.22  0.23 

 

   69    0.18  0.19  0.19  0.19  0.20  0.20  0.21  0.22  0.22  0.24  0.25  0.25  0.25  0.26  0.26  0.26  0.27  0.27  0.28  0.29 

   68    0.24  0.24  0.25  0.25  0.26  0.26  0.27  0.27  0.29  0.30  0.31  0.31  0.32  0.32  0.32  0.32  0.33  0.34  0.35  0.36 

   67    0.29  0.30  0.31  0.31  0.32  0.32  0.33  0.34  0.35  0.37  0.37  0.38  0.39  0.39  0.39  0.40  0.41  0.42  0.43  0.44 

   66    0.35  0.37  0.38  0.38  0.39  0.40  0.41  0.42  0.43  0.44  0.45  0.45  0.46  0.47  0.47  0.48  0.49  0.50  0.51  0.52 

   65    0.43  0.44  0.45  0.46  0.47  0.48  0.49  0.50  0.51  0.52  0.52  0.53  0.54  0.55  0.56  0.57  0.58  0.58  0.59  0.60 

   64    0.51  0.52  0.53  0.54  0.55  0.56  0.57  0.58  0.59  0.60  0.61  0.62  0.63  0.64  0.65  0.66  0.67  0.68  0.69  0.69 

   63    0.60  0.61  0.62  0.63  0.64  0.65  0.66  0.67  0.68  0.69  0.70  0.72  0.73  0.75  0.75  0.76  0.77  0.78  0.79  0.80 

   62    0.69  0.71  0.72  0.73  0.74  0.75  0.77  0.78  0.79  0.80  0.81  0.82  0.84  0.85  0.85  0.87  0.88  0.89  0.91  0.92 

   61    0.80  0.81  0.83  0.84  0.86  0.87  0.88  0.89  0.91  0.92  0.93  0.95  0.96  0.97  0.97  0.99  1.00  1.01  1.03  1.05 

   60    0.92  0.94  0.95  0.97  0.98  0.99  1.01  1.02  1.04  1.05  1.07  1.08  1.09  1.10  1.11  1.12  1.13  1.15  1.17  1.19 

 

   59    1.05  1.07  1.09  1.10  1.12  1.13  1.15  1.16  1.18  1.19  1.20  1.22  1.23  1.24  1.26  1.27  1.28  1.30  1.32  1.34 

   58    1.20  1.22  1.23  1.25  1.27  1.28  1.30  1.32  1.34  1.36  1.37  1.38  1.40  1.40  1.42  1.44  1.45  1.47  1.49  1.50 

   57    1.36  1.38  1.40  1.41  1.44  1.46  1.47  1.49  1.51  1.53  1.54  1.55  1.56  1.58  1.59  1.62  1.64  1.66  1.68  1.69 

   56    1.53  1.56  1.57  1.59  1.61  1.64  1.66  1.69  1.71  1.73  1.74  1.75  1.76  1.78  1.79  1.81  1.84  1.85  1.87  1.88 

   55    1.73  1.76  1.77  1.79  1.81  1.83  1.85  1.88  1.90  1.92  1.93  1.95  1.96  1.98  1.99  2.01  2.04  2.05  2.07  2.09 

   54    1.93  1.96  1.97  1.99  2.01  2.04  2.06  2.09  2.11  2.14  2.15  2.17  2.19  2.21  2.23  2.25  2.27  2.29  2.31  2.33 

   53    2.15  2.18  2.21  2.23  2.26  2.28  2.30  2.32  2.35  2.37  2.39  2.41  2.43  2.45  2.47  2.48  2.50  2.53  2.55  2.57 

   52    2.38  2.41  2.44  2.47  2.49  2.53  2.55  2.57  2.60  2.63  2.64  2.66  2.68  2.70  2.72  2.74  2.76  2.78  2.81  2.83 

   51    2.64  2.67  2.70  2.73  2.76  2.79  2.81  2.84  2.86  2.88  2.90  2.92  2.94  2.95  2.97  2.99  3.01  3.03  3.06  3.08 

   50    2.89  2.93  2.96  2.98  3.02  3.05  3.07  3.10  3.13  3.16  3.18  3.21  3.23  3.24  3.26  3.28  3.30  3.34  3.36  3.38 

 

   49    3.18  3.22  3.25  3.29  3.33  3.36  3.39  3.42  3.45  3.48  3.51  3.54  3.55  3.57  3.60  3.62  3.64  3.67  3.70  3.72 

   48    3.52  3.56  3.59  3.62  3.66  3.70  3.73  3.77  3.81  3.84  3.87  3.89  3.91  3.92  3.94  3.96  3.98  4.01  4.04  4.05 

   47    3.89  3.93  3.96  3.99  4.03  4.06  4.09  4.13  4.15  4.18  4.20  4.22  4.24  4.26  4.28  4.30  4.32  4.34  4.36  4.37 

   46    4.24  4.28  4.31  4.33  4.37  4.39  4.41  4.45  4.47  4.49  4.52  4.54  4.56  4.58  4.60  4.61  4.63  4.65  4.67  4.69 

   45    4.55  4.59  4.62  4.65  4.68  4.71  4.73  4.76  4.78  4.80  4.83  4.85  4.88  4.90  4.92  4.93  4.94  4.97  4.99  5.01 

   44    4.86  4.90  4.92  4.96  4.99  5.02  5.05  5.08  5.12  5.14  5.17  5.19  5.21  5.23  5.25  5.26  5.28  5.30  5.32  5.35 

   43    5.18  5.22  5.25  5.29  5.32  5.36  5.40  5.43  5.47  5.49  5.52  5.54  5.57  5.59  5.61  5.63  5.64  5.67  5.70  5.71 

   42    5.54  5.58  5.62  5.66  5.70  5.74  5.79  5.82  5.86  5.90  5.93  5.95  5.98  6.00  6.03  6.06  6.08  6.11  6.13  6.15 

   41    5.95  6.00  6.05  6.11  6.16  6.21  6.26  6.30  6.34  6.38  6.41  6.44  6.47  6.50  6.53  6.55  6.58  6.61  6.64  6.66 

   40    6.46  6.52  6.58  6.64  6.71  6.77  6.82  6.86  6.91  6.95  6.98  7.02  7.05  7.08  7.12  7.14  7.17  7.19  7.22  7.23 

 



451 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   39    7.06  7.13  7.20  7.27  7.33  7.39  7.45  7.50  7.54  7.58  7.62  7.66  7.69  7.72  7.74  7.76  7.78  7.80  7.83  7.84 

   38    7.72  7.79  7.86  7.92  7.98  8.04  8.09  8.13  8.17  8.20  8.23  8.26  8.30  8.32  8.34  8.36  8.37  8.38  8.39  8.40 

   37    8.36  8.42  8.48  8.54  8.57  8.62  8.66  8.69  8.73  8.76  8.78  8.81  8.84  8.85  8.87  8.88  8.89  8.89  8.90  8.91 

   36    8.92  8.97  9.02  9.06  9.09  9.14  9.17  9.20  9.23  9.26  9.27  9.29  9.32  9.33  9.34  9.36  9.37  9.36  9.37  9.37 

   35    9.42  9.46  9.51  9.54  9.57  9.60  9.63  9.66  9.68  9.70  9.70  9.70  9.71  9.70  9.71  9.71  9.72  9.71  9.71  9.71 

   34    9.87  9.91  9.93  9.95  9.97  9.99 10.00 10.02 10.04 10.04 10.04 10.04 10.03 10.03 10.03 10.03 10.04 10.04 10.04 10.04 

   33   10.24 10.27 10.29 10.30 10.32 10.32 10.33 10.35 10.36 10.36 10.36 10.35 10.34 10.34 10.35 10.35 10.36 10.37 10.38 10.38 

   32   10.56 10.58 10.60 10.61 10.63 10.63 10.65 10.66 10.68 10.69 10.70 10.72 10.73 10.74 10.75 10.76 10.78 10.79 10.80 10.81 

   31   10.88 10.90 10.93 10.97 11.00 11.02 11.04 11.07 11.08 11.10 11.12 11.14 11.16 11.18 11.19 11.20 11.22 11.23 11.24 11.25 

   30   11.26 11.29 11.32 11.36 11.39 11.42 11.45 11.47 11.50 11.52 11.54 11.56 11.58 11.59 11.61 11.62 11.64 11.65 11.67 11.68 

 

   29   11.64 11.68 11.71 11.75 11.78 11.81 11.84 11.87 11.89 11.91 11.93 11.95 11.97 11.99 12.01 12.02 12.04 12.06 12.08 12.09 

   28   11.99 12.03 12.06 12.09 12.13 12.16 12.19 12.22 12.24 12.26 12.29 12.31 12.33 12.35 12.37 12.39 12.41 12.43 12.45 12.47 

   27   12.31 12.34 12.38 12.41 12.44 12.47 12.50 12.53 12.56 12.58 12.60 12.63 12.65 12.67 12.70 12.71 12.74 12.76 12.78 12.80 

   26   12.59 12.63 12.66 12.69 12.73 12.75 12.78 12.81 12.84 12.86 12.89 12.92 12.94 12.97 12.99 13.01 13.03 13.06 13.08 13.11 

   25   12.84 12.87 12.91 12.94 12.97 13.00 13.03 13.07 13.09 13.12 13.15 13.18 13.20 13.23 13.25 13.27 13.30 13.33 13.36 13.39 

   24   13.05 13.08 13.12 13.15 13.19 13.22 13.25 13.28 13.31 13.34 13.37 13.40 13.43 13.45 13.48 13.50 13.53 13.57 13.60 13.63 

   23   13.23 13.27 13.30 13.34 13.37 13.40 13.44 13.47 13.50 13.53 13.56 13.59 13.62 13.64 13.67 13.70 13.73 13.77 13.80 13.83 

   22   13.39 13.43 13.47 13.50 13.54 13.57 13.60 13.63 13.66 13.69 13.72 13.75 13.78 13.81 13.84 13.86 13.90 13.93 13.97 14.00 

   21   13.54 13.57 13.61 13.64 13.68 13.71 13.74 13.78 13.81 13.84 13.87 13.90 13.93 13.95 13.98 14.01 14.04 14.08 14.12 14.15 

   20   13.67 13.70 13.74 13.77 13.81 13.84 13.87 13.90 13.93 13.96 13.99 14.02 14.05 14.08 14.11 14.14 14.17 14.21 14.25 14.28 

 

   19   13.78 13.81 13.85 13.88 13.91 13.95 13.98 14.01 14.04 14.07 14.10 14.13 14.16 14.19 14.22 14.25 14.29 14.32 14.36 14.40 

   18   13.87 13.91 13.94 13.97 14.01 14.04 14.07 14.10 14.14 14.17 14.20 14.23 14.26 14.29 14.32 14.34 14.38 14.42 14.46 14.50 

   17   13.95 13.98 14.02 14.05 14.08 14.12 14.15 14.18 14.21 14.24 14.27 14.30 14.33 14.36 14.39 14.42 14.46 14.50 14.54 14.58 

   16   14.01 14.04 14.08 14.11 14.14 14.18 14.21 14.24 14.27 14.30 14.33 14.36 14.39 14.42 14.45 14.48 14.52 14.56 14.60 14.64 

   15   14.06 14.09 14.12 14.16 14.19 14.22 14.25 14.29 14.32 14.35 14.38 14.41 14.44 14.47 14.50 14.53 14.57 14.61 14.65 14.69 

   14   14.09 14.12 14.16 14.19 14.22 14.25 14.28 14.31 14.34 14.37 14.40 14.44 14.47 14.50 14.53 14.56 14.60 14.64 14.68 14.73 

   13   14.11 14.14 14.17 14.20 14.23 14.27 14.30 14.33 14.36 14.39 14.42 14.45 14.48 14.51 14.54 14.57 14.62 14.66 14.70 14.74 

   12   14.12 14.15 14.18 14.21 14.23 14.26 14.29 14.32 14.35 14.38 14.42 14.45 14.48 14.51 14.54 14.57 14.62 14.66 14.70 14.74 

   11   14.10 14.13 14.16 14.19 14.22 14.25 14.28 14.31 14.34 14.37 14.40 14.43 14.46 14.49 14.52 14.55 14.60 14.64 14.68 14.73 

   10   14.08 14.11 14.14 14.16 14.19 14.22 14.25 14.28 14.31 14.34 14.37 14.40 14.43 14.46 14.49 14.52 14.56 14.61 14.65 14.70 

 

    9   14.04 14.07 14.09 14.12 14.15 14.18 14.20 14.23 14.26 14.29 14.32 14.35 14.38 14.41 14.44 14.47 14.52 14.56 14.61 14.65 

    8   13.99 14.01 14.04 14.07 14.09 14.12 14.15 14.17 14.20 14.23 14.26 14.29 14.32 14.35 14.38 14.41 14.45 14.50 14.54 14.59 

    7   13.92 13.95 13.97 14.00 14.02 14.05 14.07 14.10 14.13 14.16 14.18 14.21 14.24 14.27 14.30 14.33 14.38 14.42 14.47 14.51 

    6   13.85 13.87 13.89 13.92 13.94 13.96 13.99 14.02 14.04 14.07 14.10 14.13 14.15 14.18 14.21 14.24 14.29 14.33 14.37 14.42 

    5   13.76 13.78 13.80 13.82 13.85 13.87 13.89 13.92 13.94 13.97 14.00 14.02 14.05 14.08 14.11 14.14 14.18 14.22 14.27 14.31 

    4   13.66 13.68 13.70 13.72 13.74 13.76 13.78 13.81 13.83 13.86 13.88 13.91 13.94 13.96 13.99 14.02 14.06 14.10 14.15 14.19 

    3   13.55 13.56 13.58 13.60 13.62 13.64 13.66 13.68 13.71 13.73 13.76 13.78 13.81 13.84 13.86 13.89 13.93 13.97 14.02 14.06 

    2   13.43 13.44 13.46 13.47 13.49 13.51 13.53 13.55 13.57 13.60 13.62 13.64 13.67 13.70 13.72 13.75 13.79 13.83 13.87 13.92 

    1   13.30 13.31 13.32 13.34 13.35 13.37 13.39 13.41 13.43 13.45 13.47 13.49 13.52 13.54 13.57 13.60 13.64 13.68 13.72 13.76 

    0   13.16 13.17 13.18 13.19 13.20 13.22 13.24 13.25 13.27 13.29 13.31 13.34 13.36 13.38 13.41 13.43 13.47 13.51 13.55 13.59 

 



452 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

   -1   13.01 13.02 13.03 13.04 13.05 13.06 13.08 13.09 13.11 13.13 13.15 13.17 13.19 13.21 13.23 13.26 13.30 13.34 13.37 13.42 

   -2   12.85 12.86 12.86 12.87 12.88 12.89 12.91 12.92 12.94 12.95 12.97 12.99 13.01 13.03 13.05 13.08 13.11 13.15 13.19 13.23 

   -3   12.69 12.69 12.70 12.70 12.71 12.72 12.73 12.74 12.76 12.77 12.79 12.80 12.82 12.84 12.86 12.89 12.92 12.95 12.99 13.03 

   -4   12.52 12.52 12.52 12.52 12.53 12.54 12.55 12.56 12.57 12.58 12.60 12.61 12.63 12.65 12.67 12.69 12.72 12.75 12.78 12.82 

   -5   12.34 12.33 12.33 12.34 12.34 12.35 12.36 12.36 12.37 12.38 12.40 12.41 12.43 12.44 12.46 12.48 12.51 12.54 12.57 12.61 

   -6   12.14 12.13 12.13 12.13 12.14 12.14 12.15 12.16 12.16 12.17 12.19 12.20 12.21 12.23 12.25 12.26 12.29 12.32 12.35 12.38 

   -7   11.93 11.92 11.92 11.92 11.92 11.92 11.93 11.94 11.94 11.95 11.96 11.98 11.99 12.00 12.02 12.04 12.06 12.09 12.12 12.15 

   -8   11.72 11.71 11.70 11.70 11.70 11.70 11.70 11.71 11.71 11.72 11.73 11.74 11.76 11.77 11.78 11.80 11.82 11.85 11.88 11.91 

   -9   11.50 11.49 11.49 11.48 11.47 11.47 11.47 11.47 11.48 11.48 11.49 11.50 11.52 11.53 11.54 11.56 11.58 11.61 11.63 11.66 

 

  -10   11.29 11.27 11.26 11.25 11.24 11.24 11.23 11.23 11.23 11.24 11.25 11.26 11.27 11.28 11.30 11.31 11.33 11.36 11.38 11.41 

  -11   11.07 11.06 11.04 11.02 11.01 11.01 11.00 10.99 10.99 10.99 10.99 11.00 11.01 11.02 11.04 11.06 11.08 11.11 11.13 11.16 

  -12   10.84 10.82 10.80 10.79 10.78 10.77 10.76 10.75 10.75 10.74 10.74 10.74 10.75 10.75 10.77 10.78 10.80 10.82 10.85 10.88 

  -13   10.61 10.58 10.56 10.54 10.52 10.50 10.50 10.48 10.47 10.47 10.47 10.47 10.48 10.49 10.49 10.50 10.51 10.53 10.55 10.58 

  -14   10.34 10.31 10.28 10.26 10.24 10.22 10.21 10.19 10.18 10.17 10.17 10.17 10.18 10.19 10.19 10.19 10.20 10.23 10.25 10.27 

  -15   10.07 10.02  9.99  9.96  9.94  9.91  9.89  9.87  9.86  9.86  9.86  9.86  9.86  9.87  9.87  9.87  9.89  9.91  9.93  9.95 

  -16    9.78  9.74  9.70  9.67  9.65  9.62  9.60  9.57  9.56  9.55  9.54  9.54  9.54  9.53  9.53  9.54  9.56  9.58  9.60  9.62 

  -17    9.50  9.46  9.42  9.39  9.37  9.33  9.30  9.28  9.26  9.24  9.24  9.23  9.22  9.22  9.22  9.22  9.24  9.25  9.27  9.28 

  -18    9.23  9.19  9.15  9.12  9.09  9.06  9.02  9.00  8.97  8.95  8.93  8.93  8.91  8.90  8.91  8.91  8.92  8.93  8.94  8.96 

  -19    8.96  8.92  8.87  8.84  8.81  8.77  8.74  8.72  8.69  8.66  8.64  8.62  8.60  8.60  8.60  8.59  8.59  8.60  8.61  8.63 

 

  -20    8.70  8.65  8.60  8.56  8.53  8.49  8.46  8.43  8.41  8.38  8.35  8.33  8.31  8.29  8.29  8.28  8.28  8.28  8.28  8.29 

  -21    8.43  8.37  8.32  8.28  8.24  8.20  8.17  8.14  8.12  8.09  8.06  8.04  8.01  7.99  7.97  7.96  7.96  7.95  7.95  7.96 

  -22    8.17  8.11  8.06  8.01  7.97  7.92  7.89  7.85  7.83  7.80  7.76  7.73  7.71  7.68  7.66  7.65  7.65  7.64  7.64  7.64 

  -23    7.90  7.83  7.78  7.73  7.69  7.64  7.60  7.57  7.54  7.50  7.47  7.45  7.42  7.39  7.37  7.36  7.35  7.33  7.34  7.35 

  -24    7.62  7.56  7.51  7.46  7.43  7.37  7.33  7.30  7.26  7.22  7.19  7.16  7.13  7.10  7.10  7.09  7.09  7.08  7.10  7.11 

  -25    7.34  7.29  7.23  7.18  7.15  7.10  7.05  7.02  6.99  6.95  6.93  6.92  6.90  6.89  6.88  6.87  6.87  6.87  6.87  6.89 

  -26    7.08  7.03  6.97  6.93  6.89  6.85  6.81  6.79  6.76  6.73  6.71  6.70  6.68  6.67  6.67  6.67  6.67  6.66  6.66  6.66 

  -27    6.85  6.79  6.74  6.71  6.68  6.65  6.62  6.60  6.56  6.54  6.53  6.51  6.50  6.48  6.46  6.45  6.43  6.40  6.39  6.39 

  -28    6.64  6.60  6.56  6.54  6.52  6.48  6.45  6.42  6.38  6.35  6.32  6.29  6.26  6.24  6.21  6.20  6.18  6.14  6.13  6.11 

  -29    6.47  6.44  6.40  6.37  6.34  6.30  6.26  6.21  6.17  6.12  6.09  6.05  6.03  5.99  5.96  5.93  5.91  5.87  5.85  5.83 

 

  -30    6.30  6.26  6.21  6.16  6.11  6.06  6.01  5.97  5.93  5.88  5.84  5.80  5.78  5.74  5.72  5.69  5.67  5.63  5.60  5.58 

  -31    6.11  6.06  6.00  5.93  5.88  5.83  5.78  5.74  5.71  5.66  5.62  5.59  5.55  5.51  5.49  5.45  5.42  5.40  5.38  5.36 

  -32    5.89  5.84  5.78  5.73  5.67  5.63  5.58  5.55  5.50  5.46  5.42  5.39  5.34  5.30  5.27  5.24  5.21  5.18  5.16  5.14 

  -33    5.69  5.64  5.59  5.53  5.49  5.45  5.40  5.36  5.32  5.26  5.22  5.18  5.13  5.10  5.07  5.03  5.00  4.97  4.94  4.91 

  -34    5.52  5.46  5.42  5.37  5.32  5.28  5.22  5.18  5.12  5.07  5.02  4.99  4.94  4.91  4.87  4.83  4.79  4.75  4.71  4.68 

  -35    5.36  5.30  5.25  5.20  5.15  5.09  5.04  4.98  4.93  4.87  4.82  4.78  4.74  4.71  4.67  4.64  4.59  4.55  4.50  4.47 

  -36    5.20  5.13  5.08  5.02  4.96  4.90  4.84  4.78  4.73  4.67  4.62  4.58  4.54  4.50  4.46  4.43  4.38  4.35  4.31  4.27 

  -37    5.02  4.95  4.89  4.83  4.76  4.70  4.64  4.59  4.54  4.49  4.44  4.40  4.35  4.31  4.28  4.24  4.20  4.17  4.13  4.09 

  -38    4.83  4.75  4.69  4.62  4.56  4.49  4.46  4.40  4.36  4.30  4.27  4.22  4.17  4.13  4.11  4.07  4.03  4.00  3.96  3.92 

  -39    4.63  4.56  4.50  4.43  4.37  4.31  4.28  4.23  4.19  4.14  4.10  4.05  4.01  3.98  3.95  3.91  3.87  3.84  3.80  3.76 

 



453 
 

   VERTICAL COSMIC-RAY CUTOFF RIGIDITIES (20 KM)   DERIVED FROM INTERNAL MAGNETIC FIELD (9TH Generation IGRF 2010 

 

   LAT  E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON E LON 

          340   341   342   343   344   345   346   347   348   349   350   351   352   353   354   355   356   357   358   359 

 

  -40    4.44  4.37  4.31  4.25  4.19  4.14  4.11  4.07  4.03  3.98  3.94  3.89  3.86  3.84  3.81  3.77  3.73  3.70  3.65  3.61 

  -41    4.26  4.20  4.15  4.09  4.04  3.99  3.95  3.92  3.88  3.84  3.80  3.76  3.72  3.69  3.66  3.63  3.58  3.55  3.51  3.47 

  -42    4.10  4.05  4.00  3.94  3.89  3.84  3.81  3.77  3.74  3.70  3.67  3.63  3.59  3.56  3.53  3.49  3.45  3.41  3.36  3.33 

  -43    3.95  3.91  3.86  3.80  3.76  3.71  3.67  3.63  3.59  3.55  3.52  3.48  3.44  3.41  3.38  3.35  3.31  3.28  3.24  3.20 

  -44    3.82  3.77  3.72  3.66  3.62  3.57  3.53  3.48  3.44  3.39  3.36  3.33  3.30  3.27  3.25  3.22  3.19  3.15  3.11  3.08 

  -45    3.68  3.63  3.58  3.52  3.48  3.43  3.38  3.34  3.29  3.25  3.22  3.19  3.17  3.15  3.13  3.10  3.06  3.02  2.98  2.94 

  -46    3.52  3.48  3.43  3.38  3.34  3.30  3.25  3.21  3.17  3.13  3.10  3.06  3.04  3.02  2.99  2.96  2.93  2.88  2.85  2.82 

  -47    3.37  3.34  3.29  3.25  3.22  3.18  3.14  3.10  3.06  3.02  2.99  2.95  2.92  2.90  2.86  2.83  2.80  2.77  2.74  2.71 

  -48    3.26  3.22  3.18  3.14  3.10  3.07  3.03  2.99  2.95  2.91  2.87  2.84  2.81  2.78  2.75  2.73  2.71  2.68  2.66  2.63 

  -49    3.15  3.11  3.06  3.02  2.98  2.95  2.91  2.87  2.84  2.81  2.78  2.75  2.72  2.69  2.66  2.64  2.60  2.58  2.55  2.51 

 

  -50    3.02  2.97  2.93  2.89  2.85  2.83  2.80  2.77  2.75  2.72  2.69  2.66  2.63  2.60  2.56  2.54  2.49  2.46  2.42  2.38 

  -51    2.90  2.86  2.82  2.79  2.76  2.74  2.71  2.69  2.66  2.64  2.60  2.56  2.52  2.48  2.44  2.41  2.36  2.33  2.29  2.26 

  -52    2.79  2.76  2.73  2.70  2.67  2.64  2.62  2.59  2.55  2.52  2.47  2.43  2.40  2.36  2.33  2.30  2.26  2.23  2.19  2.16 

  -53    2.69  2.66  2.64  2.59  2.56  2.52  2.49  2.45  2.43  2.39  2.36  2.32  2.29  2.25  2.22  2.20  2.16  2.13  2.09  2.05 

  -54    2.58  2.54  2.50  2.46  2.43  2.39  2.36  2.32  2.30  2.27  2.25  2.22  2.19  2.15  2.13  2.10  2.07  2.03  2.00  1.97 

  -55    2.46  2.43  2.39  2.35  2.32  2.28  2.25  2.22  2.20  2.17  2.15  2.12  2.09  2.05  2.03  2.00  1.98  1.95  1.92  1.89 

  -56    2.35  2.32  2.27  2.25  2.22  2.19  2.15  2.12  2.09  2.06  2.04  2.01  1.99  1.96  1.94  1.91  1.89  1.86  1.84  1.81 

  -57    2.25  2.21  2.18  2.15  2.12  2.08  2.05  2.02  2.00  1.97  1.94  1.92  1.90  1.88  1.85  1.83  1.81  1.78  1.75  1.72 

  -58    2.13  2.10  2.06  2.04  2.01  1.98  1.96  1.93  1.90  1.88  1.85  1.83  1.81  1.79  1.76  1.74  1.71  1.68  1.65  1.62 

  -59    2.04  2.01  1.97  1.94  1.92  1.89  1.87  1.84  1.82  1.80  1.78  1.75  1.73  1.71  1.68  1.66  1.62  1.59  1.56  1.54 

 

  -60    1.93  1.91  1.88  1.85  1.83  1.80  1.78  1.76  1.74  1.71  1.69  1.66  1.63  1.61  1.58  1.56  1.54  1.51  1.48  1.46 

  -61    1.84  1.82  1.79  1.76  1.73  1.71  1.68  1.66  1.64  1.62  1.59  1.57  1.54  1.52  1.50  1.49  1.46  1.43  1.41  1.39 

  -62    1.73  1.71  1.68  1.65  1.63  1.61  1.59  1.58  1.56  1.54  1.51  1.49  1.46  1.44  1.42  1.40  1.38  1.35  1.32  1.30 

  -63    1.63  1.61  1.59  1.57  1.55  1.53  1.51  1.49  1.47  1.45  1.43  1.41  1.39  1.37  1.34  1.32  1.30  1.27  1.24  1.22 

  -64    1.53  1.52  1.50  1.48  1.46  1.44  1.42  1.41  1.39  1.37  1.34  1.33  1.30  1.28  1.26  1.25  1.22  1.19  1.16  1.14 

  -65    1.45  1.43  1.41  1.39  1.37  1.35  1.33  1.32  1.30  1.28  1.26  1.24  1.22  1.21  1.19  1.17  1.14  1.12  1.09  1.07 

  -66    1.36  1.34  1.33  1.31  1.29  1.27  1.25  1.24  1.22  1.20  1.18  1.16  1.14  1.13  1.11  1.10  1.07  1.05  1.02  1.00 

  -67    1.28  1.26  1.23  1.21  1.20  1.18  1.17  1.16  1.14  1.12  1.10  1.09  1.07  1.06  1.04  1.03  1.00  0.98  0.96  0.94 

  -68    1.18  1.17  1.15  1.14  1.13  1.12  1.10  1.08  1.06  1.04  1.03  1.01  1.00  0.99  0.97  0.96  0.94  0.92  0.90  0.88 

  -69    1.10  1.08  1.06  1.05  1.04  1.03  1.01  1.00  0.98  0.97  0.95  0.94  0.93  0.92  0.91  0.89  0.88  0.86  0.84  0.82 

 

  -70    1.02  1.00  0.99  0.98  0.97  0.95  0.94  0.93  0.91  0.90  0.89  0.87  0.86  0.85  0.84  0.83  0.81  0.79  0.78  0.76 

  -71    0.94  0.93  0.91  0.90  0.89  0.88  0.87  0.86  0.85  0.84  0.82  0.81  0.80  0.79  0.77  0.76  0.75  0.73  0.72  0.70 

  -72    0.87  0.86  0.85  0.83  0.83  0.81  0.81  0.79  0.78  0.77  0.76  0.74  0.73  0.73  0.71  0.70  0.69  0.67  0.66  0.64 

  -73    0.80  0.79  0.78  0.77  0.76  0.75  0.74  0.73  0.72  0.71  0.69  0.68  0.67  0.67  0.66  0.65  0.64  0.62  0.61  0.59 

  -74    0.73  0.72  0.71  0.70  0.69  0.68  0.67  0.66  0.65  0.64  0.63  0.62  0.61  0.61  0.60  0.59  0.58  0.57  0.55  0.54 

  -75    0.66  0.65  0.64  0.63  0.62  0.62  0.61  0.60  0.59  0.58  0.58  0.57  0.56  0.55  0.54  0.53  0.52  0.51  0.50  0.49 

  -76    0.59  0.58  0.58  0.57  0.56  0.56  0.55  0.54  0.54  0.53  0.52  0.51  0.50  0.50  0.49  0.48  0.47  0.46  0.45  0.44 

  -77    0.53  0.52  0.51  0.51  0.50  0.50  0.49  0.49  0.48  0.48  0.46  0.46  0.45  0.44  0.44  0.43  0.42  0.41  0.40  0.39 

  -78    0.47  0.47  0.46  0.45  0.45  0.45  0.44  0.44  0.44  0.43  0.42  0.41  0.41  0.40  0.40  0.39  0.39  0.37  0.36  0.35 

  -79    0.42  0.42  0.41  0.40  0.40  0.39  0.39  0.39  0.38  0.38  0.37  0.36  0.36  0.35  0.35  0.35  0.34  0.32  0.32  0.30 

 

  -80    0.37  0.37  0.36  0.35  0.35  0.34  0.34  0.34  0.34  0.34  0.33  0.32  0.32  0.31  0.30  0.30  0.29  0.28  0.27  0.26 

  -81    0.32  0.32  0.31  0.31  0.30  0.30  0.29  0.29  0.29  0.28  0.28  0.27  0.27  0.26  0.25  0.25  0.24  0.23  0.23  0.22 

  -82    0.27  0.27  0.26  0.26  0.26  0.26  0.25  0.25  0.24  0.24  0.24  0.23  0.22  0.22  0.21  0.21  0.21  0.20  0.20  0.19 

  -83    0.22  0.22  0.22  0.22  0.22  0.22  0.21  0.20  0.20  0.20  0.20  0.20  0.19  0.18  0.18  0.17  0.17  0.17  0.17  0.16 

  -84    0.18  0.18  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.17  0.16  0.15  0.15  0.14  0.14  0.14  0.13  0.13 

  -85    0.14  0.14  0.14  0.13  0.13  0.13  0.13  0.13  0.13  0.14  0.14  0.14  0.13  0.12  0.12  0.12  0.12  0.11  0.11  0.11 

  -86    0.11  0.11  0.10  0.10  0.10  0.10  0.10  0.10  0.11  0.11  0.11  0.11  0.10  0.10  0.09  0.09  0.09  0.09  0.09  0.09 

  -87    0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.08  0.09  0.09  0.09  0.08  0.08  0.08  0.07  0.07  0.07  0.07  0.07  0.07 

  -88    0.06  0.06  0.06  0.06  0.07  0.06  0.06  0.06  0.07  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06  0.06 

  -89    0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.04  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03  0.03 
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